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Executive Summary
Purpose and Need

Space Florida has prepared this Environmental Assessment (EA) in compliance with the National
Environmental Policy Act (NEPA) requirements, with National Aeronautics and Space Administration
(NASA) as lead agency and the United States Fish and Wildlife Service (USFWS) and Federal Aviation
Administration (FAA) as cooperating agencies, to evaluate the potential environmental impacts
resulting from Space Florida’s proposed design, construction, and build-out of the Shuttle Landing
Facility (SLF) Developable Land Blocks 2 through 6 at Cape Canaveral Spaceport (CCS). This EA may
be referenced for future FAA license modifications. The Proposed Action would develop and
construct infrastructure, including facilities and utilities at the SLF, to support the Horizontal Take-Off
and Landing (HTOL) capabilities for orbital and suborbital launch vehicles and services that have been
derived from anticipated tenants’ needs of the future consistent with the NASA Final Programmatic
Environmental Impact Statement for Implementation of the Kennedy Space Center - Center Master
Plan ( KSC CMP PEIS; 2016). The KSC CMP PEIS (NASA 2016) covered operations, facilities, and
activities described in the 20-year Center Master Plan. The proposed development of the SLF
supports the partnership between Space Florida, NASA, USFWS and the FAA and is consistent with
the National Space Transportation Policy of the United States which “encourages private sector and
state and local government investment and participation in the development, improvement, and
sustainment of space infrastructure, including both federal launch and reentry sites as well as those
operated by private, state, and local entities.”
The Proposed Action is needed to facilitate and foster the operation of new types of suborbital and
orbital HTOL vehicles to meet the demand for lower-cost access to space as envisioned in the
Property Agreement between the National Aeronautics and Space Administration, John F. Kennedy
Space Center, and Space Florida for the Transfer of Operations and Management of the Shuttle
Landing Facility, KCA-4412 (NASA and SF 2015) and supports the National Space Transportation
Policy of the United States and the FAA Commercial Space Launch Act for oversite of commercial
space launch activities. In doing so, the Proposed Action would help assure that Space Florida and
the SLF, with its related supporting infrastructure (facilities and utilities), would continue to provide
benefits to Space Florida, the government, and the private sector to ensure the CCS becomes a
global hub for HTOL vehicle operations.

Proposed Action

The Proposed Action is to develop the area around the SLF as identified in the KCA-4412 Property
Agreement (NASA and SF 2015), as well as the Space Florida CCS Master Plan (SF 2016). In KCA4412, NASA and Space Florida along with the USFWS defined a “Developable Area” to accommodate
future SLF operations, capabilities, and supporting infrastructure while minimizing impacts to wildlife
habitat, and included a NASA Record of Environmental Consideration. KCA-4412 defined 17
permitted “Commercial Space Activities” that Space Florida can pursue at the SLF. Space Florida
proposes to develop and make improvements to the SLF that support these commercial activities.
Operational actions are not included in this document.
The Developable Area of the SLF has been divided into “Blocks,” similar to a platted commercial
development. Block 1 was evaluated in previous National Environmental Policy Act (NEPA)
documents, NASA 2007 and FAA 2018, and is moving through design into construction.
The Block 2 area is located along the SLF runway east side between Astronaut Road and Sharkey
Road, and is referred to as “airside” and is intended to be developed into spaceport operations for
HTOL vehicles. Block 3, also on the east side of the SLF between same roadways but adjacent to
Kennedy Parkway North and referred to as “landside,” is proposed for manufacturing, processing, and
administrative facilities. Block 4 is located along the east side of the SLF runway at Sharkey Road and
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is proposed for large vehicle processing and launch operations facilities, which can be a combination
of airside/landside. Block 5 is located along the entire west side of the SLF runway, and Block 6 is
located at the northeast corner of the SLF runway at County Road 402 and Kennedy Parkway North.
Both blocks are proposed for future landside/airside operations and support facilities development.

No Action Alternative

NEPA regulations refer to the continuation of the present course of action without the
implementation of, or in the absence of, the Proposed Action, as the “No Action alternative.” Inclusion
of the No Action alternative is the baseline against which Federal actions are evaluated and is
prescribed by the Council on Environmental Quality regulations and 32 Code of Federal Regulations
651.
Under the No Action alternative, Space Florida would forego future development around the SLF
Runway within the developable areas. The area would remain undeveloped and would fail to meet the
intent of KCA-4412 (NASA and SF 2015), as well as the Space Florida CCS Master Plan (2016). As
such, the demand for lower-cost access to space would not be met.

Summary of Potential Environmental Effects

This EA considered the following resource areas to provide a context for understanding the potential
environmental effects of the Proposed Action and No Action alternatives: fish and wildlife; plants;
floodplains; historical, architectural, archeological, and cultural resources; water quality; and wetlands.
Impact categories that were sufficiently evaluated in previous NEPA documents and determined to
have environmental consequences of no significant impact (i.e., none or minimal) were dismissed from
further analysis in this EA. These categories include: air quality; coastal resources; compatible land use,
Department of Transportation Act Section 4(f); farmlands; hazardous materials, pollution prevention,
and solid waste; light emissions and visual impacts; natural resources and energy supply; noise;
socioeconomic impacts, environmental justice, and children’s environmental health and safety risks;
and wild and scenic rivers.
The potential consequences associated with the Proposed Action and the No Action Alternative were
analyzed for each environmental resource area. Table ES-1 presents a summary of the resources
considered and the potential impacts on those resources.
Table ES-1. Summary of Potential Impacts from the Proposed Action
Environmental Resource Area
Fish and Wildlife

Potential Impacts

The loss of habitat from development and construction of
supporting infrastructure at the SLF could result in direct
mortality to common wildlife; however, mortality is
anticipated to be relatively minor, as the wildlife species
inhabiting the SLF developable land blocks are highly
mobile and are expected to relocate to adjacent habitat
within Merritt Island National Wildlife Refuge that would
remain undeveloped. Therefore, no significant effects to
common wildlife populations are anticipated.

The SLF developable land blocks are not located within
Essential Fish Habitat, Habitat Areas of Particular
Concern, or Essential Fish Habitat Areas protected from
fishing for any recorded fish species. Therefore, there is
no expected adverse impact on fish from implementation
of the Proposed Action.
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Environmental Resource Area

Potential Impacts

Potential impacts to listed species from Proposed
Actions were determined through Section 7 Consultation
between NASA and the USFWS. Adherence to the
reasonable and prudent measures and conditions
identified in USFWS Biological Opinions would help
reduce adverse impacts to below the level of significance.

Plants

The Proposed Action will remove existing native plants.
Two federally-listed species and several state-listed
species are recorded as potentially occurring within the
SLF. There are minimal to no expected adverse impacts
to listed plant species due to the low probability of
occurrence for the growth of these species.

Floodplains

The Proposed Action could encroach upon 56.34 acres of
100-year floodplain. Floodplain impacts are estimated
quantities associated with the development and
construction of supporting infrastructure at the SLF.
Development and construction of supporting
infrastructure at the SLF would not raise flood elevations
or encroach on a floodway. The short- and long-term
impacts of this alternative on human safety, health, and
welfare would therefore be negligible. The presence of
these improvements in the flood zone would have a less
than significant impact on “the natural and beneficial
values served by floodplains” (EO 11988, Floodplain
Management) because the improvements proposed for
these low-lying areas would not interfere with the
floodplain’s function.

All fill and development within floodplains would take
place during a multi-year development schedule. Once
the proposed SLF development is complete and in use,
no further impacts to floodplains associated with the
project would occur. The design of SLF facilities would
incorporate drainage and stormwater management
features appropriate to mitigate the flooding risk that
results from adding impervious surfaces and locating
facilities in the 100-year floodplain.

Final design would minimize potential increases to the
floodplain elevations by retaining existing water surface
elevations, where feasible, to avoid impacting the
available flood storage and minimizing fill in sensitive
areas. In addition, the Proposed Action would adhere to
the applicable permits and would not cause other effects
to floodplains. Therefore, the Proposed Action would
have long-term, minor, direct adverse impacts on the
floodplains of the site.
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Environmental Resource Area

Potential Impacts

Historical, Architectural,
Archeological, and Cultural Resources

No modifications to the SLF Historic District are proposed
as part of the Proposed Action, so the development
would have no effect on the qualities that make it eligible
for the National Register of Historic Places (NRHP).
The State Historic Preservation Office, which in Florida is
the Florida Division of Historic Resources (FDHR), has
concurred with the new construction development
between Sharkey Road and Towway Road on November
14, 2012. The area between Sharkey Road and Towway
Road encompasses development Blocks 2 and 3;
therefore, no additional studies are proposed for these
blocks. Blocks 4 and 5 do not contain any zones of
archaeological potential (ZAPs) or NRHP-eligible sites.

Block 6 contains ZAPs 63, 64 and 67. Systematic field
surveys would be needed to identify and evaluate ZAPs
63, 64 and 67 to determine if they contain intact,
significant archaeological deposits that might be NRHP
eligible. The timing of these field studies would be linked
to the overall multi-year development schedule, and they
would be completed in advance of any construction
activities so that the results could be shared with the
FDHR, and any additional studies and mitigation measures
that might be needed could be implemented.
In the event there is an unanticipated discovery of
historical, architectural, archeological, and cultural
resources within the area of ground disturbing activities,
the selected construction contractor would cease all
activities involving subsurface disturbance in the
immediate vicinity of the discovery. Space Florida would
contact the Kennedy Space Center (KSC) Historic
Preservation Officer immediately to determine the need
for an archaeological survey or data recovery survey.
Project activities would not resume without verbal and/or
written authorization from the KSC Historic Preservation
Officer. Additionally, in the unlikely event that unmarked
human remains are encountered during construction
activities, all work would stop immediately and the proper
authorities would be notified in accordance with Section
872.05 of the Florida Statutes.

Water Quality

Development and construction of supporting
infrastructure at the SLF has the potential to affect water
quality through increased soil erosion and sedimentation
into nearby water bodies during ground-disturbing
activities. Those potential impacts would be minimized
through compliance with the terms of existing SLF
stormwater management system (SWMS) permit, St
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Environmental Resource Area

Potential Impacts

Johns River Water Management District Environmental
Resource Permit (ERP) Number ERP-40-009-16630-3.

Prepared construction plans would specify measures that
would be put in place to avoid or minimize erosion and
sedimentation. Such measures may include, but are not
limited to, silt fencing, use of synthetic hay bales,
temporary sediment traps, and other similar measures.
Additionally, routine inspections would be conducted
throughout construction to ensure compliance.
Therefore, the Proposed Action is not anticipated to
result in significant short-term adverse impacts on water
quality from increased erosion and sedimentation.
In the long term, development and construction of
supporting infrastructure at the SLF could result in
impacts on water quality from increased contaminated or
polluted stormwater discharge. The Proposed Action
would increase the amount of impervious surface on the
site, which could result in a corresponding increase in the
volume of stormwater runoff. The existing SWMS would
be modified, as necessary, to accommodate and treat
increased runoff caused by any new impervious area.
Compliance with applicable permitting requirements
would ensure that the Proposed Action results in no
significant adverse impacts on water quality.
The SWMS would help mitigate many of the impacts
associated with impervious surfaces. However, extreme
rainfall events (such as those associated with tropical
systems) would likely exceed the design capacity of the
SWMS and, as a result, some untreated runoff would be
transported off-site. Therefore, the Proposed Action
would have long-term, minor, direct adverse impacts on
the water quality of the site.
Wetlands

The Proposed Action could dredge and/or fill 159.82
acres of wetland and other surface waters. Wetland and
other surface water impacts are estimated quantities
associated with the development and construction of
supporting infrastructure at the SLF.

As required by the U.S. Army Corps of Engineers,
alternatives to impacting wetlands and surface waters
would be considered during final design. Where project
impacts are unavoidable, development and construction
of supporting infrastructure at the SLF has the potential
for significant adverse impacts to wetlands and other
surface waters from placement of permanent fill or
structures. Those potential impacts would require
mitigation to compensate for unavoidable wetland loss.
This could include purchase of credits from a wetland
mitigation bank or wetland restoration or preservation.

vi

Environmental Resource Area

Potential Impacts

Compensatory wetland mitigation would reduce impacts
to below the level of significance.

All construction within wetlands and other surface waters
would take place during a multi-year development
schedule. Once the proposed SLF development is
complete and in use, no further impacts to wetlands
associated with the project would occur.

The Proposed Action could potentially result in indirect
impacts to the wetlands on, or in the vicinity of, the site
because of increased erosion during construction
activities. However, the measures that would be
implemented as part of the prepared construction plans
would avoid or minimize adverse impacts on surface
waters and would also avoid or minimize adverse impacts
on wetlands. Similarly, compliance with permit
requirements would minimize the risk of indirect impacts
to wetlands from runoff. Therefore, development and
construction of the proposed supporting infrastructure at
the SLF is not anticipated to result in significant shortterm indirect adverse impacts on wetlands.
Although the project may have unavoidable adverse
wetland impacts, compliance with applicable permitting
requirements, including compensatory mitigation, would
reduce adverse impacts. Therefore, the Proposed Action
would have long-term, moderate, direct adverse impacts
on wetland resources at the site.

Cumulative Impacts

Cumulative effects are those of the Proposed Action taken in conjunction with the incremental
effects of other past, present, and reasonably foreseeable future projects. Other projects within the
KSC boundary include existing and proposed development from June 2015 through June 2045 (term
of agreement KCA-4412). When considered with these actions, the environmental consequences of
the Proposed Action would not contribute to significant adverse cumulative effects on the resources
analyzed in the EA. Incremental effects of other actions would be similar to the effects of the
Proposed Action, as the required development activities would be similar in scope and scale. With
implementation of best management practices and appropriate minimization measures, collective
impacts from past, present, and future projects as well as the Proposed Action would be less than
significant.

vii

Table of Contents

Executive Summary ................................................................................................................................................. i
1.0 PURPOSE AND NEED ..................................................................................................................................... 1
1.1
Introduction ........................................................................................................................................ 1
1.2
Background......................................................................................................................................... 1
1.2.1 Overview ............................................................................................................................................... 1
1.2.2 Summary History .................................................................................................................................. 2
1.2.3 Existing Physical Infrastructure .......................................................... Error! Bookmark not defined.
1.3
Future Development Concept ......................................................................................................... 8
1.4
Purpose and Need ............................................................................................................................. 8
1.5
Scope and Contents of the EA ........................................................................................................ 8
1.6
Related NEPA Documents and Agreements................................................................................. 9
1.7
Organization of the Draft EA ............................................................................................................ 9
2.0 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES ............................................................. 10
2.1
Proposed Action .............................................................................................................................. 10
2.2
No Action Alternative ...................................................................................................................... 10
3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES ............................................ 14
3.1
Fish and Wildlife ............................................................................................................................... 14
3.1.1 Affected Environment ......................................................................................................................... 14
3.1.2 Environmental Consequences ............................................................................................................. 23
3.2
Plants ................................................................................................................................................. 26
3.2.1 Affected Environment ......................................................................................................................... 26
3.2.2 Environmental Consequences ............................................................................................................. 27
3.3
Floodplains........................................................................................................................................ 28
3.3.1 Affected Environment ......................................................................................................................... 28
3.3.2 Environmental Consequences ............................................................................................................. 30
3.4
Historical, Architectural, Archeological, and Cultural Resources............................................ 30
3.4.1 Affected Environment ......................................................................................................................... 30
3.4.2 Environmental Consequences ............................................................................................................. 31
3.5
Water Quality .................................................................................................................................... 32
3.5.1 Affected Environment ......................................................................................................................... 32
3.5.2 Environmental Consequences ............................................................................................................. 33
3.6
Wetlands ........................................................................................................................................... 34
3.6.1 Affected Environment ......................................................................................................................... 34
3.6.2 Environmental Consequences ............................................................................................................. 36
3.7
Impacts and Resources Not Analyzed in Detail .......................................................................... 37
3.7.1 Air Quality .......................................................................................................................................... 37
3.7.2 Coastal Resources ............................................................................................................................... 37
3.7.3 Compatible Land Use .......................................................................................................................... 38
3.7.4 Department of Transportation Act Section 4(f)................................................................................... 38
3.7.5 Farmlands ............................................................................................................................................ 38
3.7.6 Hazardous Materials, Pollution Prevention, and Solid Waste ............................................................. 38
3.7.7 Light Emissions and Visual Impacts ................................................................................................... 38
3.7.8 Natural Resources and Energy Supply ................................................................................................ 38
3.7.9 Noise ................................................................................................................................................... 39
3.7.10 Socioeconomic Impacts, Environmental Justice, and Children’s Environmental Health and Safety
Risks .................................................................................................................................................... 39
3.7.11 Wild and Scenic Rivers ....................................................................................................................... 39
4.0 CUMULATIVE IMPACTS .............................................................................................................................. 40
4.1
Past Actions ...................................................................................................................................... 40
4.2
Present Actions................................................................................................................................ 40
4.3
Reasonably Foreseeable Future Actions..................................................................................... 40
4.4
Environmental Consequences ...................................................................................................... 41
4.4.1 Fish & Wildlife ................................................................................................................................... 41
4.4.2 Plants ................................................................................................................................................... 41
4.4.3 Floodplains .......................................................................................................................................... 41
4.4.4 Historical, Architectural, Archeological, and Cultural Resources ...................................................... 42
viii

4.4.5 Water Quality ...................................................................................................................................... 42
4.4.6 Wetlands.............................................................................................................................................. 42
5.0 REFERENCES ................................................................................................................................................ 43
6.0 LIST OF PREPARERS.................................................................................................................................... 47

List of Figures

Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 2-1.
Figure 2-2.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.

Kennedy Space Center Location .................................................................................................... 5
Shuttle Landing Facility Location .................................................................................................... 6
Cape Canaveral Spaceport Boundary ............................................................................................ 7
Shuttle Landing Facility Conceptual Design – North ................................................................. 12
Shuttle Landing Facility Conceptual Design – South ................................................................. 13
National Wildlife Refuge Lands ...................................................................................................... 16
Shuttle Landing Facility Habitats ................................................................................................... 17
Bald Eagle Nest Locations .............................................................................................................. 22
Shuttle Landing Facility Floodplain ............................................................................................... 29
Shuttle Landing Facility Wetlands and Other Surface Waters ................................................. 35

List of Tables

Table ES-1. Summary of Potential Impacts from the Proposed Action ................................................................... iii
Table 2-1 SLF Conceptual Design Summary ........................................................................................................... 11
Table 3-1 Land Cover within SLF Developable Land Blocks 2-6 ........................................................................... 15
Table 3-2 Listed Wildlife Species Potentially Occurring in the SLF Developable Land Blocks 2-6 ...................... 18
Table 3-3 Existing Land Cover and Potential Impacts within SLF Developable Land Blocks 2-6 .......................... 23
Table 3-4 Listed Plant Species Potentially Occurring in the SLF Developable Land Blocks 2-6 ........................... 27
Table 3-5 FEMA-mapped 100-year Floodplains within SLF and Potential for Encroachment................................ 30
Table 3-6 Historic and Archaeological Resources Associated with the Space Florida SLF APE ............................ 31
Table 3-7 Wetlands and Other Surface Waters within SLF Developable Land Blocks 2-6 ..................................... 34
Table 3-8 Wetlands within SLF Developable Land Blocks 2-6 and Potential Impacts ............................................ 37
Table 6-1. List of Preparers and Contributors .......................................................................................................... 47

List of Appendices

Appendix A........ KCA-4412: Property Agreement Between the National Aeronautics and Space
Administration, John F. Kennedy Space Center, and Space Florida for the Transfer of
Operations and Management of the Shuttle Landing Facility
Appendix B ........ KCA-1649: Interagency Agreement Between the National Aeronautics and Space
Administration, John F. Kennedy Space Center, and the U.S. Department of the
Interior, Fish and Wildlife Service for Use and Management of Property at NASA, JFK
Space Center Known as The Merritt Island National Wildlife Refuge
Appendix C ....... Kennedy Space Center Future Land Use
Appendix D ....... Section 7 Consultation

ix

Acronyms and Abbreviations
ACI

Archaeological Consultants, Inc.

APE

Area of Potential Effect

ARFF

Airport Rescue and Fire Fighting Facility

CCS

Cape Canaveral Spaceport

CCAFS

Cape Canaveral Air Force Station

CEQ

Council on Environmental Quality

CFR

Code of Federal Regulations

CMP

Center Master Plan

CNS

Canaveral National Seashore

CWA

Clean Water Act

EA

Environmental Assessment

EFH

Essential Fish Habitat

EFHA

EFH Areas Protected from Fishing

EO

Executive Order

ERD

Environmental Resources Document

ERP

Environmental Resource Permit

FAA

Federal Aviation Administration

FEMA

Federal Emergency Management Agency

FDC

Future Development Concept

FDHR

Florida Division of Historic Resources.

FDEP

Florida Department of Environmental Protection

FLUCFCS Florida Land Use, Cover and Forms Classification System
FONSI

Finding of No Significant Impact

FSS

Florida Spaceport System

HAPC

Habitat Areas of Particular Concern

HTOL

Horizontal Take-Off and Landing

KCA

Kennedy Customer Agreement
x

KSC

Kennedy Space Center

LSOL

Launch Site Operator License

MINWR

Merritt Island National Wildlife Refuge

NASA

National Aeronautics and Space Administration

NEPA

National Environmental Policy Act

NMFS

National Marine Fisheries Service

NOAA

National Oceanic and Atmospheric Administration’

NPS

National Park Service

NRHP

National Register of Historic Places

PEIS

Programmatic Environmental Impact Statement

REC

Record of Environmental Consideration

SHPO

State Historic Preservation Office

SJRWMD

St. Johns River Water Management District

SLF

Shuttle Landing Facility

SWMS

Stormwater Management System

TMDL

Total Maximum Daily Loads

USACE

U.S. Army Corps of Engineers

USAF

U.S. Air Force

USDOT

U.S. Department of Transportation

USFWS

U.S. Fish and Wildlife Service

ZAP

Zones of Archaeological Potential

xi

1.0

PURPOSE AND NEED

1.1

Introduction

This Environmental Assessment (EA) evaluates the potential environmental impacts of Space
Florida’s proposed design, construction and build-out of the Shuttle Landing Facility (SLF)
Developable Land Blocks 2 through 6 at the Cape Canaveral Spaceport (CCS) 1. The proposed action
is limited to development and construction. Operational actions are not included in this document.
Potential operational activities were addressed in the Federal Aviation Administration (FAA) Final
Environmental Assessment for the Shuttle Landing Facility Launch Site Operator License (2018). Any
deviations or alterations to those types of operations would be addressed in future NEPA documents
including possible launch site operation license modifications. This EA may be referenced for future
FAA license modifications.
The SLF is located at National Aeronautics and Space Administration’s (NASA’s) John F. Kennedy
Space Center (KSC), which is on Florida’s east coast in Brevard and Volusia Counties, approximately
50 miles east of Orlando (Figure 1-1). In June 2015, KSC transferred the management, development,
and operation of the SLF to Space Florida. As the State of Florida’s aerospace economic
development agency and spaceport authority, Space Florida is an independent Special District of the
State of Florida, created by Chapter 331, Part II, Florida Statutes, for the purposes of fostering the
growth and development of a sustainable and world-leading space industry in Florida.
NASA is the lead federal agency in supervising the preparation of this EA. The United States Fish and
Wildlife Service (USFWS) and FAA are cooperating agencies in reviewing and providing input on this
EA.

1.2

Background

1.2.1 Overview

The SLF is located within the boundary of KSC, west of Kennedy Parkway North, south of Beach
Road/State Road 402, north of Banana Creek, and east of the Indian River (Figure 1-2). The SLF and
its facilities, except the Flight Vehicle Landing and Support Complex and Aircraft Rescue and
Firefighting (ARFF) building, are managed and operated by Space Florida under a 30-year property
agreement between NASA and Space Florida, which is extendable up to 60-years. With the transfer of
the management, development and operation of the SLF from KSC to Space Florida in June 2015,
KSC prepared KCA-4412, Property Agreement between the National Aeronautics and Space
Administration John F. Kennedy Space Center and Space Florida for the Transfer of Operations and
Management of the Shuttle Landing Facility. (Appendix A). KCA-4412 describes that Space Florida
agreed to manage, develop, improve, operate, and sustain the SLF, “in support of both government
and commercial users engaged in horizontal space launch and recovery, aerospace flight testing and
operations, and mission-related or otherwise compatible aviation.” KCA-4412 also describes, “the
USFWS and NASA KSC have defined a “developable area” to accommodate future expansion of the
SLF’s operations and capabilities that is intended to minimize development impacts to wildlife
habitat.”
The SLF was constructed in 1974 by NASA for the Space Shuttle program (i.e., testing, landings and
recovery) and to support payload cargo deliveries. The SLF encompasses a 4,400-acre (6.9 square
miles) complex. The SLF is currently used to service aircraft delivering payloads and cargo for space
launch missions, USAF’s X-37B space plane testing mission/ program, deliveries associated with the
According to Florida Statute 331.304, the Cape Canaveral Air Force Station and John F. Kennedy Space Center
may be referred to as the Cape Canaveral Spaceport.
1
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first integrated flight of Orion and the Space Launch System rockets, and routine NASA flight
operations. The Developable Area within the SLF Property Agreement totals approximately half of the
complex or 2,100 acres. The SLF includes a 3-mile long runway, a taxiway connecting the runway and
south apron, and a 2-mile long concrete tow way that connects to the Vehicle Assembly Building area
totaling approximately 600 acres. The SLF runway is one of the longest in the world and is capable of
supporting most, if not all, Horizontal Take-Off and Landing (HTOL) spacecraft departures and
landings. While the SLF site also includes a few support facilities such as an ARFF facility, a Reusable
Launch Vehicle Hangar, the convoy vehicle enclosure building, the flight vehicle landing and support
complex, the landing aids control building, and an air traffic control tower, the remainder of the
complex is undeveloped and available for commercial use.
As part of the NASA KSC Future Development Concept (FDC), land has been reserved for future
development for various HTOL support functions, including but not limited to manufacturing,
suborbital operations, and processing facilities. Since 2011, the NASA KSC Center Planning and
Development Office has moved forward with leasing NASA KSC facilities and assets to the
commercial space industry, including the SLF. Existing development within the SLF is primarily at the
southeastern quadrant of the SLF. Future planned development would occur in phases, utilize some
of the existing infrastructure, and continue development to the north and west up to the predefined
boundary of the SLF.

1.2.2 Space Florida and Cape Canaveral Spaceport

Space Florida was established by the Florida legislature on September 1, 2006 as an Independent
Special District of the State of Florida (created by Chapter 331, Part II, Florida Statute). Space Florida
is the state-chartered spaceport authority and has statutory responsibility and authority to support
the expansion and operation of Florida’s commercial space transportation capabilities. Specifically,
Space Florida promotes economic development activities to expand and diversify domestic and
international opportunities that, in turn, support talent development, enhance infrastructure, and
support governments and organizations in improving the state’s competitive business climate. Space
Florida promotes such economic development activities by supporting, funding, assisting, facilitating,
and/or consulting on space industry related needs. Space industry related needs include attracting,
retaining, and expanding aerospace or supply chain businesses that create economic opportunities
in Florida.
According to Florida Statute 331.304, the Cape Canaveral Air Force Station (CCAFS) and KSC may be
referred to as the Cape Canaveral Spaceport (CCS). The CCS is a multi-sector space transportation
complex. It hosts and supports the world’s most advanced launch and re-entry systems which enable
space exploration, security, and commerce to expand the frontiers beyond our atmosphere. As
directed in its authorizing Florida Statute, Space Florida is charged with planning the expansion and
modernization of CCS, preserving its unique national role while reducing costs and improving
regulatory flexibility. Space Florida produced the Cape Canaveral Spaceport Master Plan in January
2017 (SF 2017).
The CCS comprises approximately 157,400 acres of land under federal ownership. The Cape
Canaveral Air Force Station (CCAFS), an installation of the U.S. Air Force Space Command’s 45th
Space Wing headquartered at nearby Patrick Air Force Base, is the home of the “Eastern Range” with
active launch pads on CCAFS. The KSC continues to be managed by NASA and comprises two active
launch sites (Launch Complex 39A and 39B), one launch site under construction (Launch Complex
48), launch control centers, payload processing facilities, an industrial area, launch processing
facilities and the SLF. The KSC contains an overlay of the Merritt Island National Wildlife Refuge
(MINWR) managed by the United States Fish and Wildlife Service (USFWS) and the National Park
Service (NPS), which acts as an operational buffer. The non-operational areas within the MINWR and
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the Canaveral National Seashore (CNS) are managed as natural lands used for public use under
interagency agreements (KCA-1649 Rev. B) between NASA, USFWS and NPS (Appendix B).

1.2.3 Summary History

The first human spaceflight initiative in the United States was established in 1958 with the first
crewed spacecraft launch from CCAFS occurring in the early 1960s. In 1963, NASA Launch
Operations Center and portions of the CCAFS that were used by NASA were renamed the John F.
Kennedy Space Center (KSC). KSC and remaining portions of the CCAFS currently make up the legal
boundaries of the CCS, as depicted in Figure 1-3. With a rich legacy of federal space program
infrastructure developed over its first six decades, and a storied heritage of hosting the world’s
greatest spaceflight achievements, CCS is also uniquely positioned to be the premiere space
transportation hub enabling global space commerce throughout the 21st Century and beyond.
The primary users at CCS are NASA, U.S. Air Force (USAF), U.S. Navy, Space Florida and commercial
enterprises including SpaceX, Blue Origin, United Launch Alliance, Boeing, Lockheed Martin and
others that operate on site. While these commercial enterprises are not land managers, landowners,
or regulators within CCS, as tenants they do contribute to the development of CCS via significant
private capital investment in new facilities that directly support their mission as well as the renovation
of existing facilities. Enabling commercial activities is essential for CCS to become the hub of global
space commerce. Accordingly, transformation of CCS from a federally operated, owned, and
regulated facility to a more commercial focused facility, while enabling the critical federal missions, is
a key measure for successful implementation of the planning vision. As a result, the CCS is
transitioning from a collection of launch site facilities dedicated to specific federal space missions, to
a future of integrated activities conducted across the broad landscape of a multi-sector space
transportation complex. The State of Florida is a highly-invested stakeholder in the outcome of this
endeavor and has provided resources in support of the CCS since its origins.
In 2007, NASA completed the Final Environmental Assessment for Expanded Use of the Shuttle
Landing Facility to address uses of the SLF beyond the end of the Space Shuttle Program (NASA
2007). The Proposed Action in this EA included the construction of facilities at two sites (south-field
and mid-field) within the SLF area that would be needed to support new commercial space
transportation operations (see Section 2.1.2 of this EA for further details). Construction included new
hangars and other support buildings, taxiways, and related infrastructure. Under the 2007 SLF EA’s
Proposed Action, expanded uses would include horizontal space flight development, commercial
space flight program and mission support, aviation testing, airborne research and technology
development, and ground-based research, training and testing. On October 30, 2007, NASA signed a
Finding of No Significant Impact (FONSI). The 2007 SLF EA did not assess the use of rocket-powered
vehicles for horizontal launches or the related facility needs.
In 2012, NASA completed the Final Environmental Assessment for Suborbital Processing, Launch,
and Recovery Operations (NASA 2012a). The FAA participated as a cooperating agency on this EA.
The Proposed Action in this EA included increasing the frequency of existing SLF operations, adding
the use of rocket-powered horizontal-launch vehicles at the SLF (as well as landing those vehicles),
and development of other areas of KSC for the launch and landing/ recovery of vertical rocketpowered suborbital vehicles. On December 31, 2012, NASA signed a FONSI. The FAA issued a
Launch Site Operator License (LSOL) (License Number: LSO 18-018)[1] to Space Florida to operate
the SLF on November 8, 2018.
In 2016, NASA completed the Final Programmatic Environmental Impact Statement for
Implementation of the KSC Center Master Plan (KSC CMP PEIS; NASA 2016). The Proposed Action
included center-wide KSC operations, activities, and facilities across a 20-year planning horizon.
Specific to the SLF, the KSC CMP PEIS evaluated the expansion and new construction of common
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use infrastructure to support new horizontal launch and landing operations. The Record of Decision
was signed on March 10, 2017.
In 2018, the FAA completed the Final Environmental Assessment for the Shuttle Landing Facility
Launch Site Operator License to address issuing a LSOL to Space Florida (FAA 2018). The SLF, which
previously supported the NASA Space Shuttle Program, is now a state-licensed private use airport
managed by Space Florida. The Proposed Action in this EA included operating a commercial space
launch site at the SLF, offering the site to commercial launch vehicle operators for the operation of
Horizontal Take-Off and Landing (HTOL) vehicles, and constructing facilities related to the proposed
launch site (see Section 2.1.2 of this EA for further details). On November 2, 2018, the FAA signed a
FONSI.
All previous NEPA documents associated with development of the SLF are incorporated by reference
in this EA.
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Figure 1-1. Kennedy Space Center Location
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Figure 1-2. Shuttle Landing Facility Location
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Figure 1-3. Cape Canaveral Spaceport Boundary
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1.3

Future Development Concept

1.4

Purpose and Need

KSC adopted an FDC in 2012 envisioning a transition of KSC to a multi-user Spaceport. Upon the
retirement of the Space Shuttle Program, KSC would no longer be planned and operated solely for
NASA programmatic missions, which had been its field center role since established in 1962. The FDC
provided the basis for a 20-year Center Master Plan (CMP) intended to guide NASA land use and
Center Operations from 2012-2032. As a result of the CMP, public scoping meetings were conducted
in 2014 to initiate a PEIS broadly assessing the potential environmental consequences of KSC’s
proposed CMP and future land use alternatives. The Final PEIS was published by KSC in March 2017
depicting NASA’s preferred Future Land Use Map (Appendix C), which defines specific land use
categories and relative size of each.

The Proposed Action would develop and construct infrastructure, including facilities and utilities at
the SLF, to support HTOL capabilities for orbital and suborbital launch vehicles and services that have
been derived from anticipated tenants’ needs of the future, consistent with NASA KSC CMP PEIS
(2016). The KSC CMP PEIS (NASA 2016) covered operations, facilities, and activities described in the
20-year CMP. The proposed development of the SLF supports the partnership between Space
Florida, NASA, USFWS, and the FAA and is consistent with the National Space Transportation Policy
of the United States, which “encourages private sector and state and local government investment
and participation in the development, improvement, and sustainment of space infrastructure,
including both federal launch and reentry sites, as well as those operated by private, state, and local
entities.”
The Proposed Action is needed to facilitate and foster the operation of new types of suborbital and
orbital HTOL vehicles to meet the demand for lower-cost access to space, as envisioned in KCA4412, and supports the National Space Transportation Policy of the United States and the FAA
Commercial Space Launch Act for oversite of commercial space launch activities. In doing so, the
Proposed Action would help assure that Space Florida and the SLF, with its related supporting
infrastructure (facilities and utilities), would continue to provide benefits to Space Florida, the
government, and the private sector to ensure the CCS becomes a global hub for launching of HTOL
vehicles.

1.5

Scope and Contents of the EA

This EA was prepared in accordance with the National Environmental Policy Act of 1969, as amended
(NEPA) (42 United States Code 4321), the implementing regulations issued by the President’s Council
on Environmental Quality (CEQ) (40 Code of Federal Regulations [CFR] Parts 1500-1508), and
according to the procedures of Implementation of NEPA for NASA (Title 14, CFR, part 1216 subparts
1216.1 and 1216.3) and FAA Order 1050.1F, Environmental Impacts: Policies and Procedures. The
purpose of the EA process is to inform decision makers and the public of the likely environmental
consequences of the Proposed Action and alternatives.
The EA conceptually evaluates the potential impacts from implementing the Proposed Action and No
Action alternative. The scope of the EA (i.e., the range of topics considered in the impact analysis) was
determined based on previously prepared documents related to the SLF (see Section 1.7) and
currently available information on environmental conditions on and near the SLF. In accordance with
CEQ regulations for implementing NEPA, and with the intent of reducing the size of this document,
previously prepared documents are incorporated by reference.
Impacts on the following resources were evaluated: fish and wildlife; plants; floodplains; historical,
architectural, archeological, and cultural resources; water quality; and wetlands. Impact categories
that were sufficiently evaluated in previous NEPA documents and determined to have environmental
consequences of no significant impact (i.e., none or minimal) were dismissed from further analysis in
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this EA, based on a similar level of conceptual design. These categories include: air quality; coastal
resources; compatible land use, Department of Transportation Act Section 4(f); farmlands; hazardous
materials, pollution prevention, and solid waste; light emissions and visual impacts; natural resources
and energy supply; noise; socioeconomic impacts, environmental justice, and children’s
environmental health and safety risks; and wild and scenic rivers.

1.6

1.7

Related NEPA Documents and Agreements

•

FAA Final Environmental Assessment for the Shuttle Landing Facility Launch Site
Operator License and Finding of No Significant Impact, November 2018.

•

NASA Final Programmatic Environmental Impact Statement for the Implementation of the
Center Master Plan at the Kennedy Space Center, Florida, November 2016.

•

NASA Final Environmental Assessment for Suborbital Processing, Launch, and Recovery
Operations, August 2012.

•

NASA Agency Master Plan, 2011.

•

NASA Final Environmental Assessment for Expanded Use of the Shuttle Landing Facility,
September 2007.

•

Interagency Agreement between the National Aeronautics and Space Administration,
John F. Kennedy Space Center and U.S. Department of the Interior, Fish and Wildlife
Service for Use and Management of Property at NASA, John F. Kennedy Space Center
Known as the Merritt Island National Wildlife Refuge, July 2012.

•

Property Agreement between the National Aeronautics and Space Administration, John
F. Kennedy Space Center and Space Florida for the Transfer of Operations and
Management of the Shuttle Landing Facility (includes Appendix D: NASA Record of
Environmental Consideration #9442), June 2015.

Organization of the Draft EA

The EA consists of the following sections:
•

Executive Summary
•

Chapter 1 (Purpose and Need) presents information of the purpose and need for the
Proposed Action as well as background information on CCS and a summary of the EA
process.

•

Chapter 2 (Proposed Action and No Action Alternative) provides a description of the
Proposed Action and No Action alternatives analyzed in the Draft EA.

•

Chapter 3 (Affected Environment and Environmental Consequences) describes the
affected environmental resources and assesses the potential impacts of the Proposed
Action and the No Action alternative on those resources.

•

Chapter 4 (Cumulative Impacts) addresses the impacts of the Proposed Action and No
Action alternative when added to those of past, present, and reasonably foreseeable
future actions.

•

Chapter 5 (References) lists the documents and information sources referenced in the
Draft EA.

•

Chapter 6 (List of Preparers) provides the names and qualifications of the persons who
prepared or substantively contributed to the Draft EA.
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2.0

DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

2.1

Proposed Action

NEPA, and the regulations of CEQ, require all reasonable alternatives to be rigorously explored and
objectively evaluated. Accordingly, this chapter summarizes the Proposed Action and No Action
alternative.

The Proposed Action is to develop the area around the SLF as identified in the KCA-4412 Property
Agreement (NASA and SF 2015), as well as the Space Florida CCS Master Plan (SF 2017). In KCA4412, NASA and Space Florida, along with the USFWS, defined a “Developable Area” to
accommodate future SLF operations, capabilities, and supporting infrastructure while minimizing
impacts to wildlife habitat, and included a NASA Record of Environmental Consideration (REC). KCA4412 defined 17 permitted “Commercial Space Activities” that Space Florida can pursue at the SLF.
Space Florida proposes to develop and make improvements to the SLF that support these
commercial activities. Operational actions are not included in this document. Figures 2-1 and 2-2
provide conceptual design of SLF build-out.
The Developable Area of the SLF has been divided into “Blocks,” similar to a platted commercial
development. Block 1 was evaluated in previous NEPA documents, NASA 2007 and FAA 2018, and is
moving through design into construction.
The Block 2 area is located along the SLF runway east side between Astronaut Road and Sharkey
Road and is referred to as “airside,” and is intended to be developed into spaceport operations for
HTOL vehicles. Block 3, also on the east side of the SLF between same roadways but adjacent to
Kennedy Parkway North and referred to as “landside,” is proposed for manufacturing, processing, and
administrative facilities. Block 4 is located along the east side of the SLF runway at Sharkey Road and
is proposed for large vehicle processing and launch operations facilities, which can be a combination
of airside/landside. Block 5 is located along the entire west side of the SLF runway, and Block 6 is
located at of the northeast corner of the SLF runway at County Road 402 and Kennedy Parkway
North. Both blocks are proposed for future landside/airside operations and support facilities
development. The conceptual design is summarized in Table 2-1. All acreages presented in table are
estimates based on current conceptual design.

2.2

No Action Alternative

NEPA regulations refer to the continuation of the present course of action without the
implementation of, or in the absence of, the Proposed Action as the “No Action alternative.” Inclusion
of the No Action alternative is the baseline against which Federal actions are evaluated, and is
prescribed by the CEQ regulations and 32 CFR 651.
Under the No Action alternative, Space Florida would forego future development around the SLF
Runway within the developable areas. The area would remain undeveloped and would fail to meet
KCA-4412 (NASA and SF 2015), as well as the Space Florida CCS Master Plan (2017). As such, the
demand for lower-cost access to space would not be met.
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Table 2-1 SLF Conceptual Design Summary
SLF Block
Developable
Proposed Impervious
Area (Acres)
Area (Acres)

2

229

111

3

150

58

4

154

58

5

307

140

6

305

97
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Potential Uses
HTOL
• Airside Pavement, Taxiway, Taxilane,
Apron Hangars, Storage, Support
Facilities, Parking
Utilities
• Power Plant, Solar Farm, Weather, Range
Support, Telemetry
Manufacturing
• Flight/Vehicle/Explosive Testing,
Commodity Storage, 3D Printing,
Assembly, Logistics Hub, Offices,
Maintenance, Warehousing
Utilities
• Power Plant, Solar Farm, Weather,
Range Support, Telemetry
Commercial
• Hotel, Gas Station, Restaurant, Rental
Car, Storage, Viewing, Parking,
Education
HTOL
• Airside Pavement, Taxiway, Taxilane,
Apron Hangars, Storage, Support
Facilities, Parking
Utilities
• Power Plant, Solar Farm, Weather, Range
Support, Telemetry
HTOL
• Airside Pavement, Taxiway, Taxilane,
Apron Hangars, Storage, Support
Facilities, Parking
Utilities
• Power Plant, Solar Farm, Weather, Range
Support, Telemetry
Manufacturing
• Flight/Vehicle/Explosive Testing,
Commodity Storage, 3D Printing,
Assembly, Logistics Hub, Offices,
Maintenance, Warehousing
Utilities
• Power Plant, Solar Farm, Weather, Range
Support, Telemetry
Commercial
• Hotel, Gas Station, Restaurant, Rental
Car, Storage, Viewing, Parking,
Education
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Figure 2-1. Shuttle Landing Facility Conceptual Design – North
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Figure 2-2. Shuttle Landing Facility Conceptual Design – South
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3.0

AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This section provides a description of the existing environment that could be potentially affected by
the Proposed Action at the SLF and presents an analysis of the potential environmental
consequences of implementing the Proposed Action and the consequences of selecting the No
Action alternative. Each alternative was evaluated for its potential impacts on physical, biological, and
socioeconomics resources in accordance with CEQ regulations at 40 CFR Part 1500-1508, NASA
regulations at 14 CFR 1216, and NASA NEPA Management Requirements (NPR 8580.1A).
The specific criteria for evaluating the potential environmental impacts of the Proposed Action and
the No Action alternative are described in the following sections. The significance of an action is also
measured in terms of its context and intensity. The context and intensity of potential environmental
impacts are described in terms of duration, whether they are direct or indirect, the magnitude of the
impact, and whether they are adverse or beneficial, as further defined in the following paragraphs:
Short-term or long-term. Short-term impacts are those that would occur only with respect to a
particular activity, for a finite period, or only during the time required for construction or installation
activities. Long-term impacts are those that are more likely to be persistent and chronic.
Direct or indirect. A direct impact is caused by an action and occurs around the same time at or near
the location of the action. An indirect impact is caused by an action and might occur later in time or be
farther removed in distance but still be a reasonably foreseeable outcome of the action.
Negligible, minor, moderate, or significant. These terms are used to characterize the magnitude or
intensity of an impact. Negligible impacts are those that might be perceptible but are at the lower
level of detection. A minor impact is slight, but detectable. A moderate impact is readily apparent.
Significant impacts are those that, in their context and due to their magnitude (severity), have the
potential to meet the thresholds for significance set forth in CEQ regulations (40 CFR Part 1508.27)
and thus warrant heightened attention and examination for potential means for mitigation to fulfill the
policies set forth in NEPA. Significance criteria by resource area are presented in the following
sections.
Adverse or beneficial. An adverse impact is one having unfavorable or undesirable outcomes on the
man-made or natural environment. A beneficial impact is one having positive outcomes on the manmade or natural environment.
This EA examines the potential environmental effects of the Proposed Action and No Action
alternatives: fish and wildlife; plants; floodplains; historical, architectural, archeological, and cultural
resources; water quality; and wetlands.
In accordance with NASA regulations published in 14 CFR 1216.319, KSC maintains an Environmental
Resources Document (ERD) that provides a detailed description of environmental resources and
related permits. There is a complete description of all resource areas in the 2015 ERD for KSC (NASA
2015).

3.1

Fish and Wildlife

3.1.1 Affected Environment

The SLF developable land blocks contain diverse land cover that provides habitat for a variety of
species. In addition, the project area is surrounded by a vast expanse of undeveloped managed land,
as the KSC contains an overlay of the MINWR. Wetlands and surface waters within the project area
are hydrologically connected to Banana Creek, to which the stormwater conveyance feature adjacent
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to the SLF developable land blocks discharges. Figure 3-1 depicts the location of the project area in
relation to the MINWR and surrounding undeveloped lands.
The SLF primarily comprises undeveloped forested and herbaceous upland and wetland habitats,
which are mapped by St. Johns River Water Management District (SJRWMD 2014) and characterized
using Florida Land Use, Cover and Forms Classification System (FLUCFCS) designations (FDOT
1999). The locations of the mapped upland and wetland habitats in relationship to the SLF site are
depicted on Figure 3-2.
Approximately 47 percent of the SLF developable boundary is mapped as herbaceous and forested
upland habitats, including shrub and brushland, mixed rangeland, hardwood-coniferous mixed, and
Australian pines. Approximately 48 percent of the SLF developable boundary is mapped as
herbaceous and forested wetlands and other surface waters. The predominant habitat types include
shrub and brushland (i.e., wax myrtle, saw palmetto, or scrub oak), hardwood-coniferous mixed, mixed
wetland hardwoods, freshwater marshes, and treeless hydric savanna. Table 3-1 presents the land
cover types and quantities present at each of the developable land blocks. Fish and wildlife expected
to inhabit the following land cover types within the SLF developable land blocks are discussed below.
Table 3-1 Land Cover within SLF Developable Land Blocks 2-6
SLF Developable Land Blocks (acres)
FLUCFCS
Type
2
3
4
4a
5
6

Total

175

Governmental

20.26

0.00

9.28

29.88

4.52

1.39

65.32

320

Shrub and Brushland

17.97

34.12

63.86

1.77

34.22

179.12

331.06

330

Mixed Rangeland

0.00

0.00

29.49

4.62

0.00

0.00

34.11

434

Hardwood Coniferous Mixed

89.73

63.89

0.00

0.02

0.00

18.34

171.98

437

Australian Pines

2.33

0.00

0.00

0.00

0.00

0.00

2.33

510

Streams and
Waterways

0.26

0.00

0.00

0.00

0.00

0.00

0.26

530

Reservoirs

0.00

0.00

0.00

0.00

0.00

1.35

1.35

612

Mangrove Swamps

0.00

0.00

0.00

0.00

0.49

0.00

0.49

617

Mixed Wetland
Hardwoods

0.89

19.83

20.91

2.46

95.48

27.93

167.50

618

Willow and
Elderberry

0.00

15.37

6.51

0.00

3.90

19.20

44.98

621

Cypress

3.26

1.66

0.00

0.00

0.00

0.00

4.92

630

Wetland Forested
Mixed

13.39

0.78

0.00

0.00

0.00

4.16

18.33

641

Freshwater Marshes

0.31

0.00

3.44

0.00

126.18

46.64

176.57

643

Wet Prairies

0.00

0.00

18.69

0.00

0.00

0.74

19.44

646

Treeless Hydric
Savanna

61.06

1.55

0.87

1.81

42.25

6.40

113.94

814

Roads and Highways

0.00

0.00

0.00

0.00

0.00

0.46

0.46

209.46

137.19

153.06

40.56

307.03

305.73

1,153.04

Total
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Figure 3-1. National Wildlife Refuge Lands

NEPA Environmental Assessment

16

Figure 3-2. Shuttle Landing Facility Habitats
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Fish

National Oceanic and Atmospheric Administration’s (NOAA) National Marine Fisheries Service (NMFS)
provides geographic data of essential fish habitat (EFH), habitat areas of particular concern (HAPC),
and EFH areas protected from fishing (EFHA). EFH, under the Magnuson-Stevens Fishery
Conservation and Management Act, is defined as: those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity. HAPCs are defined as subsets of EFH that exhibit
one or more of the following traits: rare, stressed by development, provide important ecological
functions for federally managed species, or are especially vulnerable to anthropogenic degradation
(NOAA 2018a). EFHA includes areas where NMFS and the regional fishery management councils have
used the EFH provisions established in the Magnuson-Stevens Fishery Conservation and
Management Act to prevent, mitigate, or minimize adverse effects from fishing on EFH (NOAA 2020).
The SLF developable land blocks are not located within EFH, HAPC, or EFHA for any recorded species
(NOAA 2018b).
Wildlife

USFWS’s Information for Planning and Conservation System and Florida Natural Areas Inventory were
used to generate a list of federally- and state-listed species potentially occurring in the SLF
developable land blocks, which are presented in Table 3-2. Federally-listed species are discussed
below.
Table 3-2 Listed Wildlife Species Potentially Occurring in the SLF Developable Land Blocks 2-6
Federal State
Agency Effect
Category
Species Common Name
Species Scientific Name
Status
Status Determinations
Mammals West Indian Manatee
Trichechus manatus
T
FT
No effect
American Kestrel
Falco sparverius paulus
NL
ST
No effect
ST
American Oystercatcher
Haematopus palliates
NL
No effect
Audubon’s Crested Caracara Polyborus plancus audubonii
T
FT
No effect
Black Skimmer
Rynchops niger
NL
ST
No effect
Florida Scrub-jay
Aphelocoma coerulescens
T
FT
No effect
Least Tern
Sternula antillarum
NL
ST
No effect
Birds
Little Blue Heron
Egretta caerulea
NL
ST
No effect
Red Knot
Calidris canutus rufa
T
FT
No effect
Reddish Egret
Egretta rufescens
NL
ST
No effect
Roseate Spoonbill
Platalea ajaja
NL
ST
No effect
Sandhill Crane
Grus canadensis
NL
ST
No effect
Tricolored Heron
Egretta tricolor
NL
ST
No effect
Wood Stork
Mycteria americana
T
FT
MANLAA*
Atlantic Salt Marsh Snake
Nerodia clarkii taeniata
T
FT
No effect
Eastern Indigo Snake
Drymarchon corais couperi
T
FT
MANLAA
Reptiles
Pituophis melanoleucus
ST
Florida Pine Snake
NL
No effect
mugitus
Gopher Tortoise
Gopherus polyphemus
C
ST
No effect
C = Candidate; FT = Federally-designated Threatened; NL = Not Listed; ST = State-designated Threatened; T= Threatened;
MANLAA = May affect, not likely to adversely affect

Mammals

West Indian manatee (Trichechus manatus)

The West Indian manatee is found in marine, estuarine, and freshwater environments. They prefer
large, slow-moving rivers, river mouths, and shallow coastal areas such as coves and bays (USFWS
2008b). Preferred habitats specifically include areas near the shore featuring underwater vegetation
with access to deep water channels, where they can flee when threatened. In addition to submergent
vegetation, the West Indian manatee will also feed on floating and emergent plants. West Indian
manatees may travel hundreds of miles during a year’s time; their range extends north to
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Massachusetts on the Atlantic coast and west to Texas on the Gulf coast. They are more
concentrated in peninsular Florida during the winter months and many rely on the warm water from
natural springs and power plant outfalls (USFWS 2019b).
Birds

Florida scrub-jay (Aphelocoma coerulescens)

KSC supports one of the largest contiguous populations of Florida scrub-jays (USFWS 1999d). The
Florida scrub-jay occurs within the scrub and scrubby flatwoods habitats of Florida. This type of
habitat grows on ridges with excessively well-drained sandy soils. This habitat is dominated by a layer
of evergreen oaks (myrtle oak [Quercus myrtifolia] and/or Archbold oak [Q. inopina], sand live oak [Q.
geminata], Chapman oak [Q. chapmanii], and runner oak [Q. minima]), rusty lyonia (Lyonia ferruginea),
and Florida rosemary (Ceratiola ericoides). This layer is less than two meters in height when
maintained by fire. Ground cover is sparse, dominated by saw palmetto (Serenoa repens) and sand
palmetto (Sabal etonia). Bare sand patches are essential for foraging and acorn-caching (USFWS
2018). Florida scrub-jay habitat is intensively managed on KSC property with the use of controlled
burning and mechanical treatment. A memorandum of understanding (KCA-4205 Rev B) between the
USFWS, NASA KSC, and CCAFS defines and maintains a cooperative and coordinated process for
conducting prescribed burns.
Red knot (Calidris canutus rufa)

The red knot completes an annual migration from breeding grounds in the Canadian Arctic to
wintering grounds throughout the southeastern U.S., the Gulf Coast, and South America. Habitats
used by the red knot in migration and wintering areas are generally coastal marine and estuarine
habitats with large areas of exposed intertidal sediments. The supra-tidal (above the high tide) sandy
habitats of inlets provide important areas for roosting, especially at higher tides when intertidal
habitats are inundated. In some localized areas, red knots will use artificial habitats that mimic natural
conditions, such as nourished beaches, dredged spoil sites, elevated road causeways, or
impoundments. In North America, red knots are commonly found along sandy, gravel, or cobble
beaches, tidal mudflats, salt marshes, shallow coastal impoundments and lagoons, and peat banks. In
Florida, red knots also use mangrove and brackish lagoons (USFWS 2015).
Wood stork (Mycteria Americana)

The wood stork is primarily associated with freshwater and estuarine habitats that are used for
nesting, roosting, and foraging. Wood storks typically nest colonially in medium to tall trees that occur
in stands located either in swamps or on islands surrounded by relatively broad expanses of open
water. Successful breeding sites are those that have limited human disturbance and low exposure to
land-based predators. Successful nesting also depends on the availability of suitable foraging habitat
(USFWS 2008a). Wood storks feed in freshwater marshes, narrow tidal creeks, or flooded tidal pools
(USFWS 2013d).
Reptiles

Atlantic salt marsh snake (Nerodia clarkii taeniata)

Atlantic salt marsh snakes are restricted to brackish, tidal marshes. They most often have been found
in association with saltwort (Salicornia spp.) flats and salt grass (Distichilis spicata) bordered tidal
creeks. Atlantic salt marsh snake’s use of marsh habitats may be limited by water level, with extreme
fluctuations making the marsh too hydric or xeric (USFWS 1999a).
Eastern indigo snake (Drymarchon corais couperi)

Radio telemetry studies conducted for eastern indigo snake in peninsular Florida indicated home
range sizes ranging from 160 to 741 acres for males and 74 to 284 acres for females (Bolt 2006, as
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cited in Hyslop 2007). A more recent study carried out in central and east central Florida indicated
home ranges between 32 and 99 acres (Breininger et al. 2011). The eastern indigo snake frequents
several habitat types, including pine flatwoods, scrubby flatwoods, high pine, dry prairie, tropical
hardwood hammocks, edges of freshwater marshes, agricultural fields, coastal dunes, and humanaltered habitats. Eastern indigo snakes need a mosaic of habitats to complete their annual cycle.
Interspersion of tortoise-inhabited sandhills and wetlands improves habitat quality for this species
(USFWS 1999c). Suitable habitat for the eastern indigo snake is located within the action area, and the
eastern indigo snake has been documented within the vegetated habitats of the SLF and in the area
immediately surrounding the SLF.
Gopher tortoise (Gopherus Polyphemus)

Gopher tortoises live in relatively well-drained, sandy soils generally associated with longleaf pine and
dry oak sandhills. They also utilize scrub, dry hammock, pine flatwoods, dry prairie, coastal grasslands
and dunes, mixed hardwood-pine communities, and a variety of habitats that have been disturbed or
altered by man, such as power line rights-of-way, and along roadsides (USFWS 2019a).
State-Listed Species
In addition to the federally-listed species discussed above, there is one reptile and nine bird species
that have the potential to occur in the action area that do not have a federal designation but are statelisted. These species are discussed below.
Reptiles
Florida pine snake (Pituophis melanoleucus mugitus)
The Florida pine snake occurs in habitats with relatively open canopies and dry sandy soils, in which it
burrows. Habitat primarily includes sandhill and former sandhill, including old fields and pastures, but
also sand pine scrub and scrubby flatwoods. Florida pine snakes often coexists with pocket gophers
(Geomys pinetis) and gopher tortoises (FNAI 2018).
Birds
Nine state-listed bird species have the potential to occupy the SLF developable land blocks. Species
whose nesting habitat could be affected by construction of the Proposed Action include the reddish
egret (Egretta rufescens), little blue heron (Egretta caerulea), tricolored heron (Egretta tricolor), and
sandhill crane (Grus canadensis). Species that may occur, but are not likely to nest within the SLF
developable land blocks, include the roseate spoonbill (Platalea ajaja), American kestrel (Falco
sparverius Paulus), American oystercatcher (Haematopus palliates), least tern (Sternula antillarum),
and black skimmer (Rynchops niger).
Migratory Birds
There is the potential for migratory birds, including bald eagles (Haliaeetus leucocephalus), to occupy
the SLF developable land blocks during a period of the year. Bald eagles are protected by the Bald
and Golden Eagle Protection Act (16 U.S.C. §§ 668 et seq.). Bald eagles generally nest near coastlines,
rivers, large lakes, or streams that support an adequate food supply. They often nest in mature or oldgrowth trees; snags (dead trees); cliffs; rock promontories; rarely on the ground; and with increasing
frequency on humanmade structures such as power poles and communication towers. In forested
areas, bald eagles often select the tallest trees with limbs strong enough to support a nest that can
weigh more than 1,000 pounds (USFWS 2007).
Two bald eagle nests have been documented within one mile of the SLF developable land blocks:
BE050 and BE070. BE050 is located approximately 2,957 feet from the SLF developable boundary,
and BE070 is located approximately 475 feet from the SLF developable boundary. Both nests were
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last known to be active in 2015. Figure 3-3 depicts the locations of bald eagle nests in proximity to
the SLF developable land blocks, as of 2017. Due to the highly mobile nature of the bald eagle, it is
likely that additional nests have been constructed within or in proximity to the SLF developable land
blocks.
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Figure 3-3. Bald Eagle Nest Locations
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3.1.2 Environmental Consequences

In accordance with FAA Order 1050.1F, the threshold of significance for biological resources
including fish, wildlife, and plants would be exceeded if the USFWS or NMFS determine the Proposed
Action would be likely to jeopardize the continued existence of a federally- and state-listed
threatened or endangered species, or would result in the destruction or adverse modification of
federally designated critical habitat. Any impacts that “may affect” any listed species requires
consultation under the Endangered Species Act (ESA) and the Marine Mammal Protection Act.
Proposed Action

A variety of upland and wetland habitats will be cleared and graded during the construction of the SLF
developable land blocks. The loss of habitat could result in direct mortality to common wildlife;
however, mortality is anticipated to be relatively minor, as the wildlife species inhabiting the SLF
developable land blocks are highly mobile and are expected to relocate to adjacent habitat within
MINWR that would remain undeveloped. Therefore, no significant effects to common wildlife
populations are anticipated.
Table 3-3 presents the potential impacts of the Proposed Action on the upland and wetland habitats
within the SLF developable land blocks. Potential impacts are estimated quantities associated with
the development and construction of supporting infrastructure at the SLF. Effects of the potential
impacts on federally-listed species potentially occurring in the SLF developable land blocks are
considered less than significant and are discussed below.
Table 3-3 Existing Land Cover and Potential Impacts within SLF Developable Land Blocks 2-6
FLUCFCS
Type
Existing Land Cover (acres)
Potential Impacts (acres)
175

Governmental

65.32

2.58

320

Shrub and Brushland

331.06

93.22

330

Mixed Rangeland

34.11

0.19

434

171.98

83.69

437

Hardwood - Coniferous
Mixed
Australian Pines

2.33

1.24

510

Streams and Waterways

0.26

0.00

530

Reservoirs

1.35

0.00

612

Mangrove Swamps

0.49

0.29

617

Mixed Wetland Hardwoods

167.50

52.92

618

Willow and Elderberry

44.98

23.62

621

Cypress

4.92

2.67

630

Wetland Forested Mixed

18.33

10.09

641

Freshwater Marshes

176.57

31.29

643

Wet Prairies

19.44

0.65

646

Treeless Hydric Savanna

113.94

38.29

814

Roads and Highways

0.46

0.08

1,153.04

340.83

Total
Fish

The SLF developable land blocks are not located within EFH, HAPC, or EFHA for any recorded species
(NOAA 2018B). Therefore, there is no expected adverse impact on fish from implementation of the
Proposed Action.
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Mammals

West Indian manatee

A stormwater conveyance feature runs adjacent to the action area and connects to Banana Creek,
which is mapped as critical habitat for the West Indian manatee. However, the stormwater
conveyance feature includes a water control structure that prevents the entrance of West Indian
manatees from Banana Creek. Therefore, the West Indian manatee does not have the potential to
occur within the action area. There is no expected adverse impact on West Indian manatees from
implementation of the Proposed Action.
Birds

Florida scrub-jay

The 2013 Programmatic Biological Opinion for KSC Florida Scrub-Jay Compensation Plan evaluated
the potential impacts to Florida scrub-jay habitat from proposed construction projects on KSC over
the next 10 years, including the future development of the SLF. USFWS concluded that, although
construction will result in a loss of scrub habitat occupied by Florida scrub-jays, the KSC Florida
Scrub-Jay Compensation Plan will result in the conservation, restoration, and perpetual management
of existing scrub habitat that will be occupied by the Florida scrub-jays. Therefore, the long-term
viability of the Florida scrub-jay metapopulation and genetic unit will be enhanced. The USFWS’s
biological opinion was that the proposed construction projects were not likely to jeopardize the
continued existence of the Florida scrub-jay. No critical habitat has been designated for this species;
therefore, none would be affected (USFWS 2013a).
The predominant upland habitat type mapped for the SLF is shrub and brushland (i.e., wax myrtle, saw
palmetto, or scrub oak), occupying approximately 19 percent of total area (SJRWMD 2014). The SLF
developable area was defined in Agreement KCA-4412 (June 2015) by Space Florida and NASA KSC,
in consultation with USFWS, to accommodate expansion of the SLF while minimizing impacts to
Florida scrub-jay habitat. Scrub habitat impacts within the SLF development area will be
compensated in accordance with the Scrub Jay Biological Opinion at a 4:1 ratio for core habitat and a
2:1 ratio for support habitat. The USFWS’s biological opinion determined that proposed development
within the designated development areas will not “jeopardize the continued existence” of the scrub
jay. To “jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and recovery
of a listed species in the wild by reducing the reproduction, numbers, or distribution of that species
(50 CFR §402.02). Scrub-jay habitat compensation would reduce impacts from implementation of the
Proposed Action to below the level of significance.
Operational actions are not included in this document. FAA 2018 included an assessment of
prescribed burn activities conducted in accordance with KCA-4205.
Red knot

Wintering populations of red knots have been documented in the Indian River Lagoon, including the
KSC and the MINWR (Smithsonian 2010). Red knots were found on tidal flats in the lagoon and in the
swash zone of sandy beaches along the Atlantic Ocean. Populations were documented at Black Point
Drive within MINWR and east of Launch Pad 39B at KSC (Niles et al. 2008). These observations were
located within marshes containing substantial open water, approximately two miles and four miles
away from the action area, respectively. The action area is located adjacent to developed land and
does not contain large areas of open water and exposed intertidal sediments ideal for foraging. In
addition, no critical habitat has been designated for this species. Therefore, there is no expected
adverse impact on the red knot from implementation of the Proposed Action.
Wood stork
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The action area is more than 17 miles from the nearest active wood stork colony and, therefore,
outside of the associated 15-mile core foraging area (USFWS 2019c). However, the SLF contains
suitable foraging habitat; wood storks have been observed foraging on-site in ditches and other
drainage features. As such, it is anticipated that the Proposed Action would result in an ESA effect
determination of may affect but is not likely to adversely affect the wood stork.
Reptiles

Atlantic salt marsh snake

The Atlantic salt marsh snake is restricted to the Atlantic Coast of Central Florida. Historically, it
occurred in Volusia, Brevard, and Indian River counties but has recently been found only along a
coastal strip in Volusia county. Surveys conducted at KSC CNS in 1979 and 1980 found that most of
the salt marsh snakes in that area were most likely the mangrove salt marsh snake (N. c.
compressicauda) or hybrids of the mangrove salt marsh snake and the Atlantic salt marsh snake
(Smithsonian 2001). In addition, no critical habitat has been designated for the Atlantic salt marsh
snake. Therefore, there is no expected adverse impact on the Atlantic salt marsh snake from
implementation of the Proposed Action.
Eastern indigo snake

All potentially active gopher tortoise burrows inside of, or within 25 feet of, the action area will be
excavated and gopher tortoises relocated prior to commencing construction activities in the vicinity
of the burrows. In accordance with the USFWS’ programmatic effect determination key for the
eastern indigo snake and update addendum dated August 13, 2013, in the event an indigo snake is
encountered, the contractor would be required to allow the snake to vacate the area prior to
commencing work in the area. Holes, cavities, and other snake shelter, other than gopher tortoise
burrows, would be inspected each morning before planned site manipulation of an area. If any such
features are occupied by an indigo snake, no work would commence until the snake has vacated the
work area (USFWS 2013c). In addition, the construction contractor would be required to perform all
work in accordance with the USFWS’ August 12, 2013, “Standard Protection Measures for the Eastern
Indigo Snake” (USFWS 2013b).
The eastern indigo snake in peninsular Florida remains surface active year-round (Bauder 2016) and
has a large home range. At commencement of construction activity, the eastern indigo snake would
be expected to relocate to adjacent undisturbed habitat. Scrub habitat impacts within the SLF
development area will be compensated in accordance with the Scrub Jay Biological Opinion.
Although the compensation would support scrub jays, the proposed habitat management would also
benefit eastern indigo snakes.
Based on the potential for Proposed Action to affect an eastern indigo snake, and because preconstruction surveys would occur and construction activities would comply with USFWS protection
measures as stated above, it is anticipated that the Proposed Action would result in an ESA effect
determination of may affect the eastern indigo snake.
Gopher tortoise

The gopher tortoise is under consideration for official listing. No critical habitat has been designated
for this species. All potentially active gopher tortoise burrows inside of, or within 25 feet of, the action
area will be excavated and gopher tortoises relocated out of harm’s way prior to commencing
construction activities in the vicinity of the burrows, in accordance with Florida Fish and Wildlife
Conservation Commission (FFWCC) gopher tortoise permitting guidelines (FFWCC 2008). Gopher
tortoise mitigation would reduce impacts from implementation of the Proposed Action to below the
level of significance.
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A formal consultation with the USFWS, concerning the proposed findings for species outlined above,
will be conducted upon approval of this Draft EA. The USFWS effect determination for federally-listed
wildlife will be included as Appendix D.
State-Listed Species

In addition to the federally-listed species discussed above, there is no expected impact on statelisted species from implementation of the Proposed Action.
Reptiles

Florida pine snake

The SLF developable land blocks will be surveyed by a certified biologist prior to the start of ground
disturbing activities to identify the presence or absence of gopher tortoise burrows. If active burrows
are identified, Space Florida would be responsible for relocation of the gopher tortoise, as well as
other state-listed species, including the Florida pine snake, which often coexists with the gopher
tortoise. Therefore, mitigation would reduce potential adverse impacts on the Florida pine snake from
implementation of the Proposed Action to below the level of significance.
Birds

If any nests of the reddish egret, little blue heron, tricolored heron, or sandhill crane are observed
prior to the start of ground disturbing activities, Space Florida would obtain the appropriate permits to
relocate the species without harming them in accordance with the ESA and Migratory Bird Treaty Act.
Construction of the Proposed Action would not affect nesting habitat for the roseate spoonbill,
American kestrel, American oystercatcher, least tern, or black skimmer, but may affect foraging
habitat. However, similar habitat located adjacent to the SLF developable land blocks can be utilized
as foraging habitat. Therefore, there is no expected impact on state-listed birds from implementation
of the Proposed Action.
Migratory Birds
Bald eagle

Prior to any construction activities occurring during the bald eagle nesting season, October 1st
through May 15th, Space Florida would ensure that a bald eagle nest survey takes place. In an effort to
avoid a take, construction activities would not occur within 660 feet of an active nest. If construction
activities cannot be avoided within 660 feet of an active nest, Space Florida would coordinate with the
USFWS and obtain an incidental take permit if needed. Therefore, negligible adverse impacts are
anticipated on bald eagles from implementation of the Proposed Action.
No Action

Under the No Action alternative, the proposed development and construction of supporting
infrastructure at the SLF would not be implemented and no changes would occur to existing upland
and wetland habitats. Therefore, there would be no adverse impacts to fish and wildlife under the No
Action alternative.

3.2

Plants

3.2.1 Affected Environment

The SLF developable boundary comprises herbaceous and forested upland habitats, including shrub
and brushland, mixed rangeland, hardwood-coniferous mixed, and Australian pines, as well as
herbaceous and forested wetlands, including mixed wetland hardwoods, freshwater marshes, and
treeless hydric savanna. Land cover types and quantities present at each of the developable land
blocks are discussed in section 3.1.1. Threatened and endangered plants potentially occurring within
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the SLF developable land blocks are summarized in Table 3-4. Federally- and state-listed plant
species potentially occurring within the SLF developable land blocks are discussed below.
Table 3-4 Listed Plant Species Potentially Occurring in the SLF Developable Land Blocks 2-6
Common Name
Scientific Name
Federal Status
State Status
Carter's Mustard

Warea carteri

E

E

Celestial Lily

Nemastylis floridana

NL

E

Coastal Mock Vervain

Glandularia maritima

NL

E

Curtiss' Sandgrass

Sporobolus vaseyi

NL

T

Drysand Pinweed

Lechea divaricata

NL

E

Florida Beargrass

Nolina atopocarpa

NL

T

Giant Orchid

Orthochilus ecristatus

NL

T

Hand Fern

Ophioglossum palmatum

NL

E

Large-flower False Rosemary

Conradina grandiflora

NL

T

Lewton's Polygala

Polygala lewtonii

E

E

Many-flowered Grass-pink

Calopogon multiflorus

NL

T

Nodding Pinweed

Lechea cernua

NL

T

Sand Butterfly Pea

Centrosema arenicola

NL

E

Sand-dune Spurge

Euphorbia cumulicola

NL

E

Tampa Mock Vervain

Glandularia tampensis

NL

E

Yellow Fringeless Orchid

Platanthera integra

NL

E

E = Endangered; NL = Not Listed; T= Threatened
Carter's mustard (Warea carteri)

Carter's mustard is a fire-dependent annual herb occurring in xeric, shrub-dominated habitats on the
Lake Wales Ridge of central Florida. Carter's mustard is often found in the ecotone between scrubby
flatwoods and turkey oak (Q. laevis), and hickory (Carya floridana) dominated sandhills. One
occurrence of Carter's mustard is also known from coastal scrub in Brevard County (USFWS 1999b).
Lewton's polygala (Polygala lewtonii)

Lewton’s polygala is a perennial herb that occurs primarily in Highlands, Polk, Osceola, Orange, Lake,
and Marion counties, within the Lake Wales and Mount Dora ridges of central Florida. Suitable habitat
includes oak scrub and high pine, as well as the transitional areas between these two community
types (USFWS 1999e).

3.2.2 Environmental Consequences

Threshold of significance for biological resources including fish, wildlife, and plants is discussed in
section 3.1.2.
Proposed Action
Expected impacts on federally-listed plant species from the Proposed Action are discussed below.
There are minimal to no expected impacts to state-listed plant species due to the low probability of
occurrence for the growth of these species.
Carter's mustard

Carter's mustard was documented in an area of coastal scrub in Brevard County in 1987,
approximately 40 miles south-southeast of the SLF (University of Florida 2017). The likelihood of
occurrence for the growth of this species within the SLF is very remote. No critical habitat has been
designated for Carter's mustard. No known occurrences of this species have been found on KSC
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(NASA 2012a). Therefore, there is no expected adverse impact on Carter's mustard from
implementation of the Proposed Action.
Lewton's polygala

The likelihood of occurrence for the growth of this species within the SLF is very remote. No critical
habitat has been designated for this species. In addition, no known occurrences of this species have
been found on KSC (NASA 2012a). Therefore, there is no expected adverse impact on Lewton's
polygala from implementation of the Proposed Action.
A formal consultation with the USFWS, concerning the proposed findings outlined above, will be
conducted upon approval of this Draft EA. The USFWS effect determination for federally-listed plants
will be included as Appendix D.
No Action
Under the No Action alternative, the proposed development and construction of supporting
infrastructure at the SLF would not be implemented and no changes would occur to existing upland
and wetland habitats. Therefore, there would be no impacts to federally- and/or state-listed plants
under the No Action alternative.

3.3

Floodplains

3.3.1 Affected Environment

Executive Order (EO) 11988 (Floodplain Management) requires Federal agencies to avoid, to the
extent possible, the long- and short-term adverse impacts associated with the occupancy and
modification of floodplains, and to avoid direct and indirect support of floodplain development
wherever there is a practicable alternative. The EO was issued in furtherance of NEPA, the National
Flood Insurance Act of 1968, and the Flood Disaster Protection Act of 1973.
U.S. Department of Transportation (USDOT) Order 5650.2, “Floodplain Management and Protection,”
prescribes policies and procedures for ensuring that proper consideration is given to the avoidance
and mitigation of adverse floodplain impacts in agency actions, planning programs, and budget
requests.
According to Federal Emergency Management Agency (FEMA) maps (Flood Insurance Rate Maps
12009C0140G, 12009C0145G, 12009C0230G and 12009C0145G, effective March 17, 2014), the SLF
site is partially located within the 100-year floodplain (“Zone AE”). Generally, the portions of the SLF
located west and south of the runway are mapped as 100-year floodplain, and areas east and north of
the runway are within the area of minimal flood hazard (“Zone X”). The locations of the FEMA-mapped
floodplains in relationship to the SLF site are depicted on Figure 3-4.
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Figure 3-4. Shuttle Landing Facility Floodplain
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3.3.2 Environmental Consequences

In accordance with FAA Order 1050.1F, the threshold of significance for floodplains would be
exceeded if the alternative would result in notable adverse impacts on natural and beneficial
floodplain values. Natural and beneficial floodplain values, as defined in Paragraph 4.k of Department
of Transportation Order 5650.2, Floodplain Management and Protection, “include but are not limited
to: natural moderation of floods, water quality maintenance, groundwater recharge, fish, wildlife,
plants, open space, natural beauty, scientific study, outdoor recreation, agriculture, aquaculture, and
forestry.”
Proposed Action

Table 3-5 presents the potential encroachment of the Proposed Action on floodplain acreage. 100year floodplain impacts are estimated quantities associated with the development and construction
of supporting infrastructure at the SLF. Development and construction of supporting infrastructure at
the SLF would not raise flood elevations or encroach on a floodway. The short- and long-term
impacts of this alternative on human safety, health, and welfare would therefore be negligible. The
presence of these improvements in the flood zone would have a less than significant impact on “the
natural and beneficial values served by floodplains” (EO 11988, Floodplain Management) because the
improvements proposed for these low-lying areas would not interfere with the floodplain’s function.
All fill and development within floodplains would take place during a multi-year development
schedule. Once the proposed SLF development is complete and in use, no further impacts to
floodplains associated with the project would occur. The design of SLF facilities would incorporate
drainage and stormwater management features appropriate to mitigate the flooding risk that results
from adding impervious surfaces and locating facilities in the 100-year floodplain.
Final design would minimize potential increases to the floodplain elevations by retaining existing
water surface elevations, where feasible, to avoid impacting the available flood storage and
minimizing fill in sensitive areas. In addition, implementation of the Proposed Action would adhere to
the applicable permits (see 3.5 Water Quality) and would not cause other effects to floodplains.
Therefore, the Proposed Action would have long-term, minor, direct adverse impacts on the
floodplains of the site.
Table 3-5 FEMA-mapped 100-year Floodplains within SLF and Potential for Encroachment
SLF Block
FEMA-mapped 100-year Floodplains
Potential Floodplain Encroachment
(acres)
(acres)
2
0.00
0.00
3
0.00
0.00
4
0.00
0.00
4a
0.00
0.00
5
306.92
56.34
6
0.00
0.00
Total
306.92
56.34
No Action

Under the No Action alternative, the proposed future development around the SLF Runway would not
be implemented. Therefore, there would be no impacts to floodplains under the No Action alternative.

3.4

Historical, Architectural, Archeological, and Cultural Resources

3.4.1 Affected Environment

Cultural resources for the purposes of this EA include “historic properties” as defined under the
National Historic Preservation Act of 1966 (NHPA), as amended, namely any prehistoric or historic
district, site, building, structure, or object included in, or eligible for inclusion in the National Register
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of Historic Places (NRHP). To be eligible for listing in the NRHP, a resource must meet specific criteria
of significance and integrity, as defined in 36 CFR 60.
Section 106 of NHPA requires federal agencies to consider the effects of their proposed
undertakings on historic properties within the undertaking’s “area of potential effects” (APE) in
coordination with the State Historic Preservation Office (SHPO) with jurisdiction on the undertaking’s
location, and other consulting parties, as applicable. The SHPO in Florida is the Florida Division of
Historic Resources (FDHR). The APE is the geographic area or areas within which an undertaking may
directly or indirectly cause changes in the character or use of historic properties or prehistoric sites,
if any are present. For the undertaking considered in the EA, the APE consists of the SLF boundary as
depicted on Figure 1-3.
The APE includes the SLF Historic District, a known historic resource that has previously been
determined to be eligible for the NRHP. The SLF Historic District originally included the Shuttle
Runway, the Landing Aids Control Building, and the Mate/Demate Device. The Mate/Demate Device
was dismantled and removed following implementation of impaction mitigation measures pursuant to
KCA-4185, Programmatic Agreement among the National Aeronautics and Space Administration
John F. Kennedy Space Center, Advisory Council on Historic Preservation, and the Florida State
Historic Preservation Officer Regarding Management of Historic Properties at the Kennedy Space
Center, Florida (NASA 2009).
In 1973, Richard Smith of Florida Technological University conducted an archaeological survey in
advance of construction of the proposed SLF. Five archaeological sites were identified within the
boundaries of what is now the Space Florida SLF project area by the 1973 study. All of the five sites
were evaluated as not NRHP eligible by the FDHR in 1992 (and two of them have already been
destroyed by runway construction).
Between 1990 and 1996, Archaeological Consultants, Inc. (ACI) conducted a KSC-wide
archaeological survey to establish zones of archaeological potential (ZAPs) for the occurrence of precontact Native American sites. Their recommendations to use the ZAP model to guide decisions on
where to require archaeological surveys on future development projects were approved by the FDHR.
In 2009, ACI prepared an update of the predictive model to also include historic period archaeological
sites dating from circa 1700 to 1958, and the FDHR concurred with the recommendations of the 2009
historic sensitivity model report. Four of the historic ZAPs occur within the current project APE. It is
currently unknown whether these ZAPs contain archaeological sites eligible for the NRHP. The ZAPs
and known sites and historic resources are summarized in Table 3-6.
Table 3-6 Historic and Archaeological Resources Associated with the Space Florida SLF APE
SLF Block
Number
Name
Type
Status
Condition
1
ZAP 68
Unknown Structure
Historic
Undetermined
Unknown
2
8BR541
Hughes Place
Historic
Not Eligible
Unknown
3
8BR169
South Access Road
Prehistoric
Not Eligible
Unknown
3
8BR543
Griffith Place
Historic
Not Eligible
Unknown
6
ZAP 63
Unknown Structure
Historic
Undetermined
Unknown
6
ZAP 64
Wilson’s Corner
Historic
Undetermined
Unknown
6
ZAP 67
Unknown Structure
Historic
Undetermined
Unknown
NA
8BR540
Daigle Place
Historic
Not Eligible
Destroyed by
runway
NA
8BR544
Lopez Orchard
Historic
Not Eligible
Destroyed by
runway

3.4.2 Environmental Consequences

FAA Order 1050.1F does not define a significance threshold for historical, architectural,
archeological, and cultural resources; however, it does provide a factor to consider in evaluating the
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context and intensity of potential environmental impacts. An alternative could have an adverse
impact if it caused an unavoidable adverse effect on historic properties under Section 106. Adverse
effects that can be adequately minimized or mitigated in compliance with Section 106 and in
consultation with the SHPO and other applicable parties are generally considered less-thansignificant impacts for the purposes of NEPA.
Proposed Action

No modifications to the SLF Historic District are proposed as part of this action, so the development
would have no effect on the qualities that make it eligible for the NRHP.
The NASA REC #9442 (NASA 2014) notes that “The FL SHPO has concurred with the new
construction development between Sharkey Road and Towway Road on November 14, 2012.” The
area between Sharkey Road and Towway Road encompasses development Blocks 2 and 3; therefore,
no additional studies are proposed for these blocks. Blocks 4 and 5 do not contain any ZAPs or
NRHP-eligible sites.
Block 6 contains ZAPs 63, 64, and 67. Systematic field surveys would be needed to identify and
evaluate ZAPs 63, 64 and 67 to determine if they contain intact, significant archaeological deposits
that might be NRHP eligible. The timing of these field studies would be linked to the overall multi-year
development schedule, and they would be completed in advance of any construction activities so
that the results could be shared with the FDHR, and any additional studies and mitigation measures
that might be needed could be implemented.
In the event there is an unanticipated discovery of historical, architectural, archeological, and cultural
resources within the area of ground disturbing activities, the selected construction contractor would
cease all activities involving subsurface disturbance in the immediate vicinity of the discovery. Space
Florida would contact the KSC Historic Preservation Officer immediately to determine the need for an
archaeological survey or data recovery survey. Project activities would not resume without verbal
and/or written authorization from the KSC Historic Preservation Officer. Additionally, in the unlikely
event that unmarked human remains are encountered during construction activities, all work would
stop immediately and the proper authorities would be notified in accordance with Section 872.05 of
the Florida Statutes.
No Action

Under the No Action alternative, the proposed future development around the SLF Runway would not
be implemented and no changes would occur to existing archaeological and architectural resources
within the site. Therefore, there would be no adverse impacts to cultural and historic resources under
the No Action alternative.

3.5

Water Quality

3.5.1 Affected Environment

Development that increases the imperviousness of watersheds generates more stormwater runoff,
leading in turn to erosion of conveyance channels and to transport of sediment, other particulates,
and dissolved nutrients to downstream surface waters. Erosion of conveyance channels can severely
damage surface water systems and those features of the surface water that provide habitat for fish,
amphibians, aquatic insects, and other invertebrates. An excess of sediment and particulates could
also degrade water quality downstream. For example, the Indian River Lagoon and Banana River
Lagoon have degraded primarily in response to excess nutrient pollution.
Section 303(d) of the Clean Water Act (CWA) and the USEPA’s Water Quality Planning and
Management Regulations (40 CFR Part 30) direct states to identify and list water bodies in which
current controls of a specified pollutant are inadequate to achieve water quality standards.
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Additionally, states are required to develop Total Maximum Daily Loads (TMDL) for water bodies that
are not meeting water quality standards. TMDLs represent the total pollutant loading that a water
body can receive without exceeding water quality standards. There are no water bodies within the
SLF that are designated as impaired waters under Section 303(d) of the CWA.
The existing SLF stormwater management system (SWMS), St. John’s River Water Management
District (SJRWMD) Environmental Resource Permit (ERP) Number ERP-40-009-16630-3, consists of a
linear wet detention system constructed along the perimeter of the runway and tow way that
discharges to the Banana Creek, and ultimately drains to the Indian River, an Outstanding Florida
Water. The system discharges through a concrete weir structure near the south end of the runway.

3.5.2 Environmental Consequences

In accordance with FAA Order 1050.1F, the threshold of significance for water quality would be
exceeded if the alternative would result in a substantial degradation of water quality in violation of
standards established by federal, state, local, and tribal regulatory agencies, or contaminate public
drinking water supply or an aquifer used for public water supply such that the public health may be
adversely affected.

Proposed Action

Development and construction of supporting infrastructure at the SLF has the potential to affect
water quality through increased soil erosion and sedimentation into nearby water bodies during
ground-disturbing activities. Those potential impacts would be minimized through compliance with
the terms of existing permit, ERP-40-009-16630-3.
Prepared construction plans would specify measures that would be put in place to avoid or minimize
erosion and sedimentation. Such measures may include, but are not limited to, silt fencing, use of
synthetic hay bales, temporary sediment traps, and other similar measures during construction.
Additionally, routine inspections would be conducted throughout construction to ensure compliance.
Final design would incorporate permitted SWMS. Therefore, development and construction of the
proposed supporting infrastructure at the SLF is not anticipated to result in significant short-term,
adverse impacts on water quality from increased erosion and sedimentation.
In the long term, development and construction of supporting infrastructure at the SLF could result in
impacts to water quality from increased contaminated or polluted stormwater discharge. The
Proposed Action would increase the amount of impervious surface on the site by 337 acres, which
could result in a corresponding increase in the volume of stormwater runoff. The existing SWMS
would be modified, as necessary, to accommodate and treat increased runoff caused by any new
impervious area. Compliance with applicable permitting requirements would ensure that the
Proposed Action results in no significant adverse impacts on water quality.
The SWMS would help mitigate many of the impacts associated with impervious surfaces. However,
extreme rainfall events (such as those associated with tropical systems) would likely exceed the
design capacity of the SWMS and, as a result, some untreated runoff would be transported off-site.
Therefore, the Proposed Action would have long-term, minor, direct adverse impacts on the water
quality of the site.
No Action

Under the No Action alternative, the proposed development and construction of supporting
infrastructure at the SLF would not be implemented and no changes would occur to existing water
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quality within the site. Therefore, there would be no impacts to water quality under the No Action
alternative.

3.6

Wetlands

3.6.1 Affected Environment

EO 11990 (Protection of Wetlands) requires Federal agencies to avoid direct or indirect impacts in
wetlands wherever there is a practicable alternative.
USDOT Order 5650.1A, “Preservation of the Nation’s Wetlands,” requires that projects should be
planned, constructed, and operated to assure the protection, preservation, and enhancement of the
nation’s wetlands to the fullest extent practicable, and establishes procedures for implementation of
the policy.
The project area comprises wetland and other surface water habitats, which are mapped by SJRWMD
(2014) and characterized using FLUCFCS designations (FDOT 1999). Approximately 48 percent of the
SLF developable boundary is mapped as wetlands and other surface waters. The predominant
wetland types include mixed wetland hardwoods, freshwater marshes, and treeless hydric savanna.
Table 3-7 presents the habitat types and quantities present at each of the developable land blocks.
The locations of the mapped wetland and other surface water habitats in relationship to the SLF site
are depicted on Figure 3-5.

Table 3-7 Wetlands and Other Surface Waters within SLF Developable Land Blocks 2-6
SLF Block (acres)
FLUCFCS
Type
2
3
4
4a
5
510
Streams and Waterways
0.26
0.00
0.00
0.00
0.00
530
Reservoirs
0.00
0.00
0.00
0.00
0.00
612
Mangrove Swamps
0.00
0.00
0.00
0.00
0.49
Mixed Wetland
617
0.89
19.83
20.91
2.46
95.48
Hardwoods
618
Willow and Elderberry
0.00
15.37
6.51
0.00
3.90
621
Cypress
3.26
1.66
0.00
0.00
0.00
630
Wetland Forested Mixed
13.39
0.78
0.00
0.00
0.00
641
Freshwater Marshes
0.31
0.00
3.44
0.00
126.18
643
Wet Prairies
0.00
0.00
18.69
0.00
0.00
646
Treeless Hydric Savanna
61.06
1.55
0.87
1.81
42.25
Total
79.17
39.19
50.42
4.27
268.30
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0.00
1.35
0.00
27.93
19.20
0.00
4.16
46.64
0.74
6.40
106.42
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Figure 3-5. Shuttle Landing Facility Wetlands and Other Surface Waters
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3.6.2 Environmental Consequences

The threshold of significance for wetlands would be exceeded if the alternative would result in
substantial degradation of wetlands without mitigation. FAA Order 1050.1F, Exhibit 4-1, defines the
FAA’s significance threshold for wetlands as follows.
The action would:

1. Adversely affect a wetland’s function to protect the quality or quantity of municipal
water supplies, including surface waters and sole source and other aquifers;

2. Substantially alter the hydrology needed to sustain the affected wetland system’s
values and functions or those of a wetland to which it is connected;

3. Substantially reduce the affected wetland’s ability to retain floodwaters or storm
runoff, thereby threatening public health, safety or welfare (the term welfare
includes cultural, recreational, and scientific resources or property important to
the public);
4. Adversely affect the maintenance of natural systems supporting wildlife and fish
habitat or economically important timber, food, or fiber resources of the affected
or surrounding wetlands;

5. Promote development of secondary activities or services that would cause the
circumstances listed above to occur; or
6. Be inconsistent with applicable state wetland strategies.

Proposed Action

Table 3-8 presents the potential dredge and fill activities of the Proposed Action on wetland and
other surface waters acreage. Wetland and other surface water impacts are estimated quantities
associated with the development and construction of supporting infrastructure at the SLF.
Construction in jurisdictional wetlands and other surface waters is regulated by the U.S. Army Corps
of Engineers (USACE) pursuant to Section 404 of the CWA as implemented in regulations contained in
33 CFR, Parts 320–330. Impacts to state waters, including wetlands, are regulated by the Florida
Department of Environmental Protection (FDEP) and the Water Management Districts (Section 19 of
Title 28 of the Florida Statutes, Chapter 373). The SJRWMD would be the state regulatory agency for
the Proposed Action.
As required by the USACE, alternatives to impacting wetlands and surface waters would be
considered during final design. Where project impacts are unavoidable, development and
construction of supporting infrastructure at the SLF has the potential for significant adverse impacts
to wetlands and other surface waters from placement of permanent fill or structures. Those potential
impacts would require mitigation to compensate for unavoidable wetland loss. This could include
purchase of credits from a wetland mitigation bank or wetland restoration or preservation.
Compensatory wetland mitigation would reduce impacts to below the level of significance.
All construction within wetlands and other surface waters would take place during a multi-year
development schedule. Once the proposed SLF development is complete and in use, no further
impacts to wetlands associated with the project would occur.
The Proposed Action could potentially result in indirect impacts to the wetlands on, or in the vicinity
of, the site because of increased erosion during construction activities. However, the measures that
would be implemented as part of the prepared construction plans would avoid or minimize adverse
impacts on surface waters. and would also avoid or minimize adverse impacts on wetlands. Similarly,
compliance with permit requirements would minimize the risk of indirect impacts to wetlands from
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runoff. Therefore, development and construction of the proposed supporting infrastructure at the
SLF is not anticipated to result in significant short-term indirect adverse impacts on wetlands.
Although the project may have unavoidable adverse wetland impacts, compliance with applicable
permitting requirements, including compensatory mitigation, would reduce adverse impacts.
Therefore, the Proposed Action would have long-term, moderate, direct adverse impacts on wetland
resources at the site.
Table 3-8 Wetlands within SLF Developable Land Blocks 2-6 and Potential Impacts
SLF Block
SJRWMD-mapped Wetlands (acres)
Potential Wetland Impacts (acres)
2
79.17
34.26
3
39.19
29.12
4
50.42
4.38
4a
4.28
1.82
5
268.30
54.24
6
106.43
36.10
Total
547.78
382.62
No Action

Under the No Action alternative, the proposed development and construction of supporting
infrastructure at the SLF would not be implemented and no changes would occur to existing wetlands
and other surface waters within the site. Therefore, there would be no impacts to wetland resources
under the No Action alternative.

3.7

Impacts and Resources Not Analyzed in Detail

This EA does not analyze potential impacts to the following environmental resource areas in detail, for
the reasons explained below.

3.7.1 Air Quality

Chapter 3.6.1 of the KSC CMP PEIS (NASA 2016) and Section 3.1 of the ERD (NASA 2015) describe in
detail the regulatory context and regional air quality resources for KSC, as well as provide a
discussion of types and quantities of air pollutants emitted from NASA’s activities on KSC. Prior
determinations of no significant impact, as documented for similar Proposed Actions (FAA 2018;
NASA 2007, 2012a) are directly applicable to this EA.
Refuse collected as a result of land clearing may be either hauled away or may be burned in
accordance with KSC policies and state rules or laws. The contractor must follow all the appropriate
guidelines and have an approved burn permit prior to burning the refuse. Development and
construction activities include the operation of heavy machinery and an increase in vehicles
accessing the SLF. These activities would emit some criteria pollutants and cause temporary, minor
effects to air quality. Construction emissions would not be substantial or permanent and the
construction contractor could implement construction best management practices to further reduce
criteria pollutant emissions to the lowest practicable level possible.

3.7.2 Coastal Resources

Detailed discussions of coastal resources at KSC are provided in the KSC CMP PEIS and ERD (NASA
2015, 2016). Prior determinations of no impacts, as documented for similar Proposed Actions (FAA
2018; NASA 2007, 2012a) are directly applicable to this EA. The project would not adversely affect
coastal resources, create plans to direct future agency actions, propose rulemaking that alters uses
of the coastal zone that are inconsistent with the Florida Coastal Management Program, or involve
Outer Continental Shelf leases. As part of the Coastal Zone Management Act determination process,
this EA will be sent to the Florida State Clearinghouse during the public review period.
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3.7.3 Compatible Land Use

Chapter 3.11.1 of the KSC CMP PEIS (NASA 2016) and Section 5.4 of the ERD (NASA 2015) describe
in detail the regulatory context and land use resources for KSC. Prior determinations of no impacts,
as documented for similar Proposed Actions (FAA 2018; NASA 2007, 2012a), are directly applicable
to this EA. The project would not result in a change in land use designations or result in a land use that
is inconsistent or incompatible with the developable area discussed in the KCA-4412 Property
Agreement (NASA and SF 2015). Therefore, the Proposed Action would not have an impact on land
use. The land associated with the development of the SLF would be removed from the land
management of the USFWS in accordance with the KCA-1649 Interagency Agreement (NASA and
USFWS 2012).

3.7.4 Department of Transportation Act Section 4(f)

Prior determination of no impacts, as documented for similar Proposed Action (FAA 2018), is directly
applicable to this EA. Project implementation would occur entirely within the SLF property boundary
and would not impact Section 4(f) properties.

3.7.5 Farmlands

Prior determination of no impacts, as documented for similar Proposed Action (FAA 2018), is directly
applicable to this EA. The SLF property is exempt from the Farmland Protection Policy Act.

3.7.6 Hazardous Materials, Pollution Prevention, and Solid Waste

Chapter 3.5.1 of the KSC CMP PEIS (NASA 2016) and Sections 8.1 through 8.4 of the ERD (NASA
2015) describe in detail the regulatory context and hazardous and solid materials and waste
resources for KSC. Prior determinations of no significant impacts, as documented for similar
Proposed Actions (FAA 2018; NASA 2007, 2012a), are directly applicable to this EA. KSC has an FDEP
operating permit for the storage, treatment, and disposal of hazardous waste. These programs and
permitting activities will continue independent of NEPA reviews and compliance and are further
described in Kennedy NASA Procedural Requirement 8500.1 - KSC Environmental Requirements
(2017). Development and construction of supporting infrastructure at the SLF would not occur in
areas known or suspected to have contamination and would not affect the status or remediation of
any contaminated sites.

3.7.7 Light Emissions and Visual Impacts

The existing conditions at KSC are characterized as having low visual sensitivity because the site is
currently an industrialized area that supports rocket launches. Prior determinations of no significant
impacts, as documented for similar Proposed Actions (FAA 2018; NASA 2007, 2012a), are directly
applicable to this EA. Construction activities would likely occur during daytime hours; therefore,
nighttime glare from construction activities is not likely. Any work conducted after daytime hours
would comply with the KSC Lighting Operations Plan (KSC-PLN-1210 Rev. A, NASA 2018) and
requirements of the USFWS Biological Opinion for KSC impacts to threatened and endangered
species (USFWS Log No. 04EF1000-2016-F-0083, USFWS 2017). Due in part to these policies,
potential light emissions associated with the Proposed Action would not cause significant effects.
Visually, the proposed infrastructure is anticipated to be similar to infrastructure and buildings at the
SLF. Therefore, the Proposed Action would not cause a visual effect.

3.7.8 Natural Resources and Energy Supply

Prior determination of no significant impacts, as documented for similar Proposed Action (FAA 2018),
is directly applicable to this EA. Implementation of the Proposed Action would not cause significant
effects to natural resources or energy supplies.
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3.7.9 Noise

Prior determinations of no significant impacts, as documented for similar Proposed Actions (FAA
2018; NASA 2007, 2012a), are directly applicable to this EA. Temporary noise effects from
construction vehicles and machinery would be limited to the immediate vicinity of the SLF. The
closest residential area is approximately 5 miles west of the SLF; therefore, construction noise would
not significantly affect noise sensitive land uses.
Operational actions are not included in this document. FAA 2018 included noise analysis for launch
and landing activities.

3.7.10 Socioeconomic Impacts, Environmental Justice, and Children’s
Environmental Health and Safety Risks

Prior determinations of no significant impacts, as documented for similar Proposed Actions (FAA
2018; NASA 2007, 2012a), are directly applicable to this EA. Development and construction of
supporting infrastructure at the SLF are expected to have limited impacts on population,
employment, and housing in the area. The closest school, KSC Child Development Center, is located
approximately 5 miles southeast of the SLF.

3.7.11 Wild and Scenic Rivers

Prior determinations of no impacts, as documented for similar Proposed Actions (FAA 2018; NASA
2007, 2012a), are directly applicable to this EA. There are no wild and scenic rivers, as designated by
the Wild and Scenic Rivers Act, located within or near KSC.
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4.0

CUMULATIVE IMPACTS

As defined by CEQ Regulations in 40 CFR 1508.7, a cumulative impact is that which “results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency (Federal or non-Federal) or person undertakes such other
actions.” NEPA requires the lead federal agency to consider the cumulative environmental effect of a
proposed action. Cumulative impacts can result from individually minor but collectively significant
actions expected to occur in a similar location and during a similar time period.
The CEQ advises that an agency should relate the scope of its analysis to the magnitude of the
environmental impacts of the proposed action. Therefore, the analysis of cumulative effects involves
defining the scope of other actions and their interrelationship with the proposed action. As
cumulative effects may be accrued over time and/or in conjunction with other pre-existing conditions
from other activities in the geographic scope, pre-existing impacts should also be considered.
The study area, or region of influence (ROI), for this cumulative analysis is the KSC boundary. The
temporal scope of the cumulative analysis spans the duration of the KCA-4412 terms of agreement,
June 2015 through June 2045. Past actions include those that have occurred within the last four
years (2015-2019) and reasonably foreseeable actions include those planned to occur within the next
25 years (2021-2045).
The significance of cumulative impacts was determined in the same manner as the significance of
direct and indirect impacts, applying FAA Order 1050.1F, Exhibit 4-1.

4.1

Past Actions

Past actions include those completed within the ROI. Past actions within the spatial and temporal
scope of the cumulative analysis include:
•
•
•
•
•

4.2

Expanded Use of the Shuttle Landing Facility (NASA 2007)
Multi-User Launch Pad 39A and 39B (NASA 2013)
KSC Visitors Center Access Road (NASA 2018)
KSC Visitors Center Gateway to Space Exhibit (NASA 2018)
FPL Solar Facility at KSC (NASA 2018)

Present Actions

Present actions within the spatial and temporal scope of the cumulative analysis include:
•
•

4.3

Shuttle Landing Facility Launch Site Operator License (FAA 2018), which includes USAF
re-entry such as X-37B and current cargo and spacecraft delivery
SpaceX Operations Area on KSC (NASA 2018)

Reasonably Foreseeable Future Actions

Reasonably foreseeable future actions within the spatial and temporal scope of the cumulative
analysis include:
•
•
•
•
•
•
•

Space Florida Cape Canaveral Spaceport Master Plan (Space Florida 2017)
Center Master Plan at the Kennedy Space Center, Florida (NASA 2016), which includes
commercial launch and re-entry
KSC Launch Complex 48 (NASA 2019)
Visitor Complex New Parking Area (NASA 2019)
SpaceX Starship and Super Heavy Launch Vehicle at KSC (NASA 2019)
Proposed Community Conservation Education Center for Merritt Island National Wildlife
Refuge (USFWS 2019)
SpaceX Falcon Launches at Kennedy Space Center (FAA 2020)
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4.4

Environmental Consequences

Cumulative effects are only considered for those resources that the Proposed Action would affect
because the Proposed Action could only contribute to potentially significant cumulative effects in
these resources. Each past, present, and reasonably foreseeable future action that Sections 4.1, 4.2,
and 4.3 describe, respectively, was analyzed for its potential to affect the same environmental
resources affected by the Proposed Action.
Implementation of the Proposed Action would cause less than significant adverse environmental
effects related to air quality; coastal resources; compatible land use; Department of Transportation
Act Section 4(f); farmlands; hazardous materials, pollution prevention, and solid waste; light emissions
and visual impacts; natural resources and energy supply; noise; socioeconomics, environmental
justice, and children’s environmental health and safety risks; and wild and scenic rivers. When the
Proposed Action is cumulatively examined with past, present, and reasonably foreseeable projects at
KSC, significant adverse cumulative effects are not anticipated. The following paragraphs describe
the potential cumulative effects to those resources.

4.4.1

Fish & Wildlife

4.4.2

Plants

4.4.3

Floodplains

Potential collective adverse impacts of past, present, and reasonably foreseeable future projects on
fish and wildlife resources in the ROI would occur from development and construction activities, such
as clearing, grading and excavation, and habitat conversion. The Developable Areas associated with
the Proposed Action would be removed from USFWS management for prescribed fire. All past,
present, and reasonably foreseeable future actions that could potentially impact federally-listed fish
and wildlife require consultation with the USFWS and compliance with applicable permitting
requirements. According to the USFWS’ Programmatic Biological Opinion for Kennedy Space Center
Florida Scrub-Jay Compensation Plan (USFWS 2013), there are no known actions that are reasonably
certain to occur in the ROI that would result in cumulative effects to federally-listed species. There
are pre-existing operations on KSC that interfere with fire management abilities and the involved
agencies have formed a partnership to reduce these threats. As such, the Programmatic Biological
Opinion indicates the cumulative effects associated with these projects should be insignificant and
discountable. Mitigation actions discussed in the Programmatic Biological Opinion would be
implemented to minimize the effect on threatened and endangered species due to development and
construction of supporting infrastructure at the SLF. Therefore, the Proposed Action when
considered in conjunction with other projects is not anticipated to result in significant cumulative
impacts on fish and wildlife resources.
Potential collective adverse impacts of past, present, and reasonably foreseeable future projects on
plant resources in the ROI would occur from clearing of natural vegetation and the conversion of
pervious surfaces to impervious surfaces for construction. All past, present, and reasonably
foreseeable future actions that could potentially impact federally-listed plants require consultation
with the USFWS and compliance with applicable permitting requirements. For these reasons, the
Proposed Action when considered in conjunction with other projects is not anticipated to result in
significant cumulative impacts on plant resources.
Potential collective adverse impacts of past, present, and reasonably foreseeable future projects on
floodplain resources in the ROI would occur primarily through loss of floodplain function and values
due to fill and development in the 100-year floodplain. Although the 100-year floodplain is generally
avoided, if construction is justified then specifications would adhere to floodplain standards and
requirements. All past, present, and reasonably foreseeable future actions that impact 100-year
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floodplains require compliance with applicable permitting requirements, which typically include
compensatory storage. For these reasons, the Proposed Action when considered in conjunction with
other projects is not anticipated to result in significant cumulative impacts on floodplain resources.

4.4.4

Historical, Architectural, Archeological, and Cultural Resources

4.4.5

Water Quality

4.4.6

Wetlands

Potential collective adverse impacts of past, present, and reasonably foreseeable future projects on
historical, architectural, archeological, and cultural resources could occur from new construction and
excavation. However, systematic field surveys would be completed in advance of any construction
activities so that the results could be shared with the FDHR, and any additional studies and mitigation
measures that might be needed could be implemented. Any proposed modification or demolition
activities to NRHP-listed facilities would require consultation with the SHPO, in accordance with
federal and state requirements. The SHPO would then be able to determine impact on any future
potential activity and could halt the activity or mitigate potential impacts. As such, the Proposed
Action when considered in conjunction with other projects is not anticipated to result in significant
cumulative impacts on historical, architectural, archeological, and cultural resources.
Potential collective adverse impacts of past, present, and reasonably foreseeable future projects on
water quality resources in the ROI would occur primarily through stormwater runoff. The local, state,
and federal governments regulate construction activities and their potential water quality effects in
the form of permits that are required prior to the start of ground disturbing activities (e.g., National
Pollutant Discharge Elimination System permit program). These permits include mitigation measures
to reduce potential stormwater erosion during construction of the project. Water quality impacts of
the Proposed Action would be minimized by the design, operation, and maintenance of a SWMS that
would meet or exceed all regulatory requirements. For these reasons, the Proposed Action when
considered in conjunction with other projects is not anticipated to result in significant cumulative
impacts on water quality resources.
Potential collective adverse impacts of past, present, and reasonably foreseeable future projects on
wetland resources in the ROI would occur from dredge and fill activities in, on, or over wetlands and
other surface waters. Each project includes approval from various regulatory agencies, including the
SJRWMD and USACE, both of which regulate wetlands in the area and require wetland mitigation
when necessary through the Environmental Resource Permitting program or Section 404 permit,
respectively. All past, present, and reasonably foreseeable future actions that impact jurisdictional
wetlands typically include some form of compensatory mitigation. Potential wetland impacts from the
Proposed Action would be minimized through compliance with applicable permitting requirements,
including wetland mitigation. For these reasons, the Proposed Action when considered in conjunction
with other projects is not anticipated to result in significant cumulative impacts on wetland resources.
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Kennedy Space Center

KSC Center Master Plan
Final Programmatic Environmental Impact Statement

Figure 2.1-1. Proposed future land use at the Kennedy Space Center (Proposed Action)
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