
 

3. Affected Environment 

This section describes the environmental characteristics of each resource area that 
may be affected by implementing the Proposed Action and the No Action 
Alternatives.  For each of the resource areas, a region of influence (ROI) is 
established and the existing conditions are described.  The affected environment is 
described succinctly to provide a context for understanding the potential impacts.  
Those components of the affected environment that are of greater concern relevant 
to the potential impacts are described in greater detail. 

3.1 Overview of Resource Areas 
Twelve resource areas are considered to provide a context for understanding the 
potential effects of the Proposed Action and to provide a basis for assessing the 
severity of the potential impacts.  Section 4 contains the impact analysis.  Several of 
these environmental components are regulated by federal and/or state 
environmental statutes, many of which set specific guidelines, regulations, and 
standards.  These standards provide a benchmark that assists in determining the 
significance of the environmental impacts under the NEPA evaluation process.  The 
compliance status of each project area or installation with respect to the 
environmental requirements was included in the information collected about the 
affected environment.  The 12 areas of environmental consideration are as follows: 

• Air Quality 
• Biological Resources 
• Cultural Resources 
• Hazardous and Toxic Materials and Wastes 
• Health and Safety 
• Hydrology and Water Quality 
• Land Use 
• Noise 
• Site Infrastructure 
• Socioeconomics 
• Solid Waste 
• Traffic and Transportation 
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SSP-related operations are conducted at numerous sites nationwide.  The locations 
of the major SSP-related sites are shown in Exhibit 3-1.  The major Centers and their 
roles in supporting the SSP are described below: 

• KSC – Space Shuttle assembly, launch, and landing 
• JSC – SSP management, astronaut training, and mission control 
• SSC – SSME testing 
• EF – Astronaut flight training  
• EPFOL – Astronaut flight training 
• MAF – SSP ET manufacturing 
• MSFC – Space Shuttle propulsion management 
• WSTF – Hypergol testing and astronaut Shuttle landing training facility (WSSH) 
• DFRC – Space Shuttle back-up landing facility 
• Palmdale – TCS development 

EXHIBIT 3-1  
SSP Facilities 

 

 

Other SSP-related facilities include the TAL sites.  Because these sites are outside of 
the U.S. and its territories and possessions, NEPA does not apply at these locations.  
However, EO 12114, “Environmental Effects Abroad of Major Federal Actions,” 
does apply at these locations.  EO 12114 requires an environmental analysis, similar 
to NEPA, at these locations.  The EO 12114 analysis for these sites is provided in 
Section 4. 
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The ROI for each resource area is as follows, unless otherwise explicitly stated 
within each section:   

Air Quality:  The airshed surrounding the Center. 

Biological Resources:  The boundaries of the Center. 

Cultural Resources:  The boundaries of the Center. 

Hazardous and Toxic Materials and Waste:  The operational areas within the 
Center. 

Health and Safety:  The health and safety of employees directly involved with SSP 
operations at the Center. 

Hydrology and Water Quality:  SSP activities and operations that have the potential 
to affect hydrology and water quality in and around the Center. 

Land Use:  All land within the Center boundaries. 

Noise:  The area in and around the Center that could be exposed to 8-hour, time-
weighted average (TWA), sound pressure levels (SPLs) equal to or greater than 
85 decibels A-rated (dBA).   

Site Infrastructure:  The SSP-related facilities at the Center and the potable water 
and energy sources that supply the SSP activities. 

Socioeconomics:  The counties surrounding the Center where approximately 
90 percent of the workforce resides. 

Solid Waste:  The NASA operational areas at the Center associated with the SSP and 
the landfill receives the SSP solid waste from that Center. 

The regulatory settings for each resource area are provided in Appendix D.  All 
federal, state, and local regulations were evaluated for their potential applicability, 
in addition to NASA HQ and Center policy and procedural requirements.  
Appendix D provides a list of the applicable regulations and policies.  

3.2 Kennedy Space Center 
KSC is located on the eastern coast of Florida.  The Center itself is situated 
approximately 242 km (150 miles) south of Jacksonville and 64 km (40 miles) due 
east of Orlando, on the northern end of Merritt Island adjacent to Cape Canaveral 
(Exhibit 3-2).  
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3.  AFFECTED ENVIRONMENT  

KSC is relatively long and narrow, being approximately 56 km (35 miles) in length 
and varying from 8 to 16 km (5 to 10 miles) in width.  The Center is bordered on the 
west by the Indian River and on the east by the Atlantic Ocean and the CCAFS.  The 
northernmost end of the Banana River lies between Merritt Island and the CCAFS 
and is included as part of KSC’s submerged lands.  The southern boundary of KSC 
runs east-west along the Merritt Island Barge Canal, which connects the Indian 
River with the Banana River and Port Canaveral at the southern tip of Cape 
Canaveral.  The northern border lies in Volusia County near Oak Hill across 
Mosquito Lagoon.  The Indian River, Banana River, and Mosquito Lagoon, 
collectively, make up the Indian River Lagoon System (IRLS).  Merritt Island 
consists of prime habitat for unique and endangered wildlife; therefore, NASA 
entered into an agreement with the U.S. Fish and Wildlife Service (USFWS) to 
establish a wildlife preserve, known as the Merritt Island National Wildlife Refuge 
(MINWR), within the boundaries of KSC.  Public Law 93-626 created the Canaveral 
National Seashore (CNS); thereby, an agreement with the U.S. Department of the 
Interior (USDI) also was formed because of the location of CNS within KSC’s 
boundaries.   

Part of KSC's mission is to process, launch, and recover Space Shuttle vehicles.  
Payloads are processed in the Space Shuttle and in the Expendable Launch Vehicles 
(ELVs) that are launched from KSC and CCAFS.   

The following activities are conducted at KSC in support of NASA’s mission:   

• Assembling, integrating, and validating the Space Shuttle elements, along with 
associated payloads, including ISS elements and upper stage boosters  

• Conducting launch, recovery, and landing operations  
• Designing, developing, constructing, operating, and maintaining each launch 

and landing facility and the associated support facilities  
• Maintaining the GSE required to process launch vehicle systems and their 

associated payloads  
• Serving as the NASA point-of-contact for DoD launch activities and providing 

logistics support to NASA’s activities at KSC, CCAFS, Patrick Air Force Base 
(PAFB), Vandenberg Air Force Base (VAFB), and various contingency and 
secondary landing sites around the world  

• Managing Shuttle flight hardware logistics  
• Researching and developing new technologies to support space launch and 

ground-processing activities  
• Providing government oversight and approval authority for commercial ELV 

operations 

The buildings at KSC that primarily are used by the SSP are shown in Exhibit 3-3.  
USA is the primary contractor for the SSP and operates most of the facilities at KSC.  
Implementing the requirements for the Shuttle are the support contractor's 
responsibility.  The contractor manages the requirements for all of the Shuttle  
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3.  AFFECTED ENVIRONMENT  

element activities at KSC, including processing of the Shuttle elements and the 
environmental requirements for construction of facilities to support Shuttle 
activities.  The contractor also supports the KSC Emergency Management Office 
(EMO) with SSP environmental requirements. 

3.2.1 Air Quality 
3.2.1.1 Affected Environment 
Regional Climate.  KSC has a subtropical climate with short, mild winters and hot, 
humid summers.  There are no recognizable spring or fall seasons.  Summer weather 
prevails for about 9 months of the year.  Rainfall ranges from an average of 
2.48 inches in January to an average of 7.27 inches in August (The Weather Channel 
[TWC], 2007b). 

The dominant weather pattern from May to October at KSC is characterized by 
southeast winds, which travel clockwise around the Bermuda High.  The southeast 
winds bring moisture and warm air, which help produce almost daily 
thundershowers, thus creating a wet season.  Approximately 70 percent of the 
average annual rainfall occurs during this period.  In contrast to localized, heavy 
thundershowers in the wet season, rains are light and tend to be uniform in 
distribution during the dry season (NASA, 2003a). 

Emission Sources.  Brevard County is classified as being in attainment for all National 
Ambient Air Quality Standards (NAAQS) and for Florida’s state-specific Ambient 
Air Quality Standards.  Therefore, KSC follows the Prevention of Significant 
Deterioration (PSD) Program, instead of the more stringent New Source Review 
(NSR) Program (Florida Department of Environmental Protection [FDEP], 2007a).  

KSC is a major source of hazardous air pollutants (HAPs), and therefore, falls under 
the applicable National Emission Standards for Hazardous Air Pollutants 
(NESHAP).  The amount of regulated asbestos-containing materials (ACMs) on KSC 
meets the threshold of the Asbestos NESHAP, which requires that asbestos surveys 
and remediation must take place before remediation and demolition projects can 
occur (NASA, 2003a).  The facility currently is operating under Title V Permit 
Number 0090051-012-AV.  This permit was revised on September 9, 2004, and 
expires on August 30, 2008.  It includes emission units at several buildings that are 
dedicated to the SSP (FDEP, 2007b). 

The KSC Title V permit lists 15 hot water generators, 6 surface coating operations, 
3 diesel- and gasoline-fired engines (including the emergency power plant), 
19 Hypergol servicing operations and activities, and miscellaneous insignificant and 
unregulated emission units and/or activities (FDEP, 2007b).  Halon is the only 
effective fire suppressant for the fuels used in the Orbiter.  A “Halon Bank” has been 
established at KSC to fulfill the needs of the SSP.  Class I and Class II ozone 
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depleting substances (ODSs) either are recycled or disposed in a manner consistent 
with Title VI of the Clean Air Act (CAA) (NASA, 2007s).  

3.2.2 Biological Resources  
3.2.2.1  Affected Environment 
Vegetation.  Because of its geologic history and physical location, KSC is composed of 
many diverse plant communities (Exhibit 3-4).  Three major vegetation types exist 
on KSC, including upland, anthropogenic, and wetland communities.   

Approximately 14,182 hectares (ha) (35,044 acres) of KSC are considered upland 
vegetation, with natural communities on sites that are not flooded for extended 
periods.  Upland vegetation consists of scrub, flatwoods, and hardwoods and mixed 
hardwood-coniferous forests.   

Saw palmetto, wax myrtle, fetterbrush, and other shrubs and herbs comprise the 
understory.  The hardwood and mixed forest vegetation types on KSC primarily are 
closed-canopy hardwood forests on upland sites (NASA, 2003a). 

Anthropogenic communities are found in areas affected by development, 
agriculture, or other human alteration.  Approximately 3,982 ha (9,840 acres) on KSC 
are included in this vegetation type, which consists of Australian pines (Casuarina 
spp.), citrus groves, disturbed herb shrub brush, barren land, and urban and 
developed areas (NASA, 2003a).   

Wildlife.  The proximity of uplands and wetlands and the mixing of temperate and 
subtropical flora provide habitat for a large number of wildlife species on KSC 
(NASA, 2003a). 

MINWR is considered one of the top 10 birding spots in the U.S.  A total of 267 bird 
species have been identified on KSC.   

The IRLS has the highest fish species diversity of any estuary in North America.  
Nearly 150 species of fish have been identified in the lagoon surrounding KSC, with 
the highest diversity generally near inlets and toward the southern end of the 
lagoon.   

Protected Species and Habitats.  More federally protected species are found at MINWR 
than at any other national wildlife refuge in the continental U.S.  Exhibit 3-5 lists the 
state and federally protected species at KSC. 
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EXHIBIT 3-5 
State and Federally Protected Species at KSC 

Scientific Name Common Name Level of Protection

Amphibians and Reptiles  State      Federal 

Rana capito aesopus  Florida gopher frog SSC  

Alligator mississippiensis  American alligator SSC T(S/A) 

Caretta caretta  Loggerhead T T 

Chelonia mydas  Atlantic green turtle E E 

Dermochelys coriacea  Leatherback sea turtle E E 

Gopherus polyphemus  Gopher tortoise SSC  

Drymarchon couperi  Eastern indigo snake T T 

Pituophis melanoleucus mugitus  Florida pinesnake SSC  

Birds  

Pelecanus occidentalis carolinensis Eastern brown pelican SSC  

Egretta thula  Snowy egret SSC  

Egretta caerulea  Little blue heron SSC  

Egretta tricolor  Tricolored heron SSC  

Egretta rufescens  Reddish egret SSC  

Eudocimus albus  White ibis SSC  

Ajaia ajaja  Roseate spoonbill SSC  

Mycteria americana Wood stork E E 

Falco peregrinus tundrius Arctic peregrine falcon E  

Falco sparverius paulus Southeastern American kestrel T  

Sterna antillarum Least tern T  

Rynchops niger Black skimmer SSC  

Aphelocoma coerulescens Florida scrub-jay T T 
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EXHIBIT 3-5 
State and Federally Protected Species at KSC 

Scientific Name Common Name Level of Protection

Mammals 

Peromyscus polionotus niveiventris Southeastern beach mouse T T 

Podomys floridanus Florida mouse SSC  

Trichechus manatus West India manatee E E 

Notes: 
E = Endangered  
SSC = Species of special concern 
T(S/A) = Threatened because of similarity of appearance to another protected species 
T = Threatened 

 

Turtles and manatees are discussed further below, because these species rely heavily 
on the habitats at KSC.   

Turtles.  Three of the top 10 turtle nesting beaches in the U.S. are located within the 
KSC, CNS, and CCAFS property.  The KSC and MINWR ocean beaches, as well as 
those of CNS and CCAFS, provide excellent nesting habitat for marine turtles and 
are used by the loggerhead (Caretta caretta), the green turtle, and the leatherback sea 
turtle (Dermochelys coriacea) (NASA, 2003a).   

Gopher tortoises (Gopherus polyphemus) are terrestrial turtles that also nest on KSC.  
The gopher tortoise is considered a “keystone species” because its burrows provide 
habitat for hundreds of invertebrates and vertebrate species.  Several wildlife species 
that use tortoise burrows also are federally or state protected, and having healthy, 
reproductive gopher tortoise colonies is essential for these other species’ survival 
(NASA, 2003a).   

Manatees.  As much as 15 percent of the total manatee population of the U.S. is 
located in the waters immediately surrounding KCS.  In 1990, the USFWS created a 
sanctuary for manatees that covers the majority of the KSC section of the Banana 
River.  The USFWS also designated the following areas at KSC as critical habitat:  
1) the entire inland section of water known as the Indian River, from its 
northernmost point immediately south of the intersection of U.S. Highway 1 and 
Florida State Route (SR) 3; 2) the entire inland section of water known as the Banana 
River north of the Kennedy Athletic, Recreational, and Social Organization (KARS) 
Park; and 3) all waterways between the Indian and Banana Rivers (exclusive of 
existing manmade structures or settlements that are not necessary to the normal 
needs of survival of the species) (NASA, 2003a).  
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3.2.3 Cultural Resources 
3.2.3.1 Affected Environment 
Historic Resources.  The following buildings and structures at KSC are listed 
individually on the NRHP:   

• VAB (K6-0848) 
• Launch Control Center (LCC) (K6-0900) 
• Crawlerway (UK-0008) 
• Two Missile Crawler Transporter Facilities 
• Press Site:  Clock and Flag Pole  
• The Launch Complex (LC) 39:  Pad A Historic District is a multiple property 

NRHP listing originally listed as significant to the Apollo program; it has since 
been determined to be significant to the SSP.  The district includes the following 
buildings: 
− Pad A (J8-1708) 
− High Pressure Gaseous Hydrogen (GH2) Facility (J8-1462) 
− LOX Facility (J8-1502) 
− Operations Support Building (OSB) A-1 (J8-1503)  
− Camera Pad A No. 1 (J8-1512)  
− LH2 Facility (J8-1513)  
− Electrical Equipment Building No. 2 (J8-1553)  
− Camera Pad No. 6 (J8-1554)  
− Electrical Equipment Building No. 1 (J8-1563)  
− Operations Support Building A-2 (J8-1614)  
− Slidewire Termination Facility (J8-1703)  
− Water Chiller Building (J8-1707)  
− Camera Pad A No. 2 (J8-1714) 
− Camera Pad A No. 4 (J8-1956)  
− Camera Pad A No. 3 (J8-1961)  

Resources newly determined eligible at Pad A as contributing to the SSP include the 
following: 

• Water Tank (J8-1610)  
• Flare Stack (J8-1611)  
• Electrical Equipment Building No. 3 (J8-1811)  
• Electrical Equipment Building No. 4 (J8-1856)  
• Hypergol Oxidizer Facility (J8-1862)  
• Hypergol Fuel Facility (J8-1906)   
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LC-39 Pad B Historic District is a separate multiple property NRHP listing for 
resources associated with the Apollo context and now with the SSP.  The buildings 
in this district include the following: 

• Pad B (J7-0337)  
• OSB B-1 (J7-0132)  
• High Pressure GH2 Facility (J7-0140)  
• LOX Facility (J7-0182)  
• Camera Pad B No. 6 (J7-0183)  
• Camera Pad B No. 1 (J7-0191)  
• LH2 Facility (J7-0192)  
• Electrical Equipment Building No. 2 (J7-0231)  
• Electrical Equipment Building No. 1 (J7-0241)  
• OSB B-2 (J7-0243)  
• Slidewire Termination Facility (J7-0331)  
• Camera Pad B No. 2 (J7-0342) 
• Water Chiller Building (J7-0385)  
• Camera Pad B No. 4 (J7-0584)  
• Camera Pad B No. 3 (J7-0589) 

The following resources were newly determined eligible for the Pad B Historic 
District:  J7-0240, J7-0288, J7-0490, J7-0491, J7-0534, and J7-0535. 

The following properties at KSC have been recommended as being eligible 
individually for listing on the NRHP for their association with the SSP, per the 
recent SSP survey: 

• Parachute Refurbishment Facility (M7-657) 
• Canister Rotation Facility (M7-777)  
• Payload Canister (2) 
• Retrieval Ships (Liberty Star and Freedom Star)  
• SRB ARF Manufacturing Building  
• Three Mobile Launcher Platforms 
• Rotation/Processing Building  

Four new districts were identified in the recent SSP survey–the SLF Historic District 
(HD); the Orbiter Processing HD; the SRB Assembly, Disassembly and 
Refurbishment HD; and the Hypergol Maintenance and Checkout Area (HMCA) 
HD.  The SLF HD includes the following individually significant properties–the 
Shuttle Runway, Landing Aids Control Building (J6-2313), and Mate-Demate Device 
(J6-2262).  The Orbiter Processing HD includes the following individually significant 
properties–OPF (K6-894), OPF High Bay (HB) 3 (includes the SSME Processing 
Facility) (K6-0696), and TPS Facility (K6-794).  The Hypergol Module Processing 
North (M7-961) is an individually significant property that contributes to the HMCA 
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HD; the Hypergol Support Building (M7-1061) is a contributing resource to the 
HMCA HD (Archaeological Consultants, Inc., 2007b). 

The SRB Assembly and Refurbishment Complex HD includes the following facilities 
that are not individually eligible, but that are contributing to the newly established 
HDs at KSC: 

• Hangar AF (66260)  
• High Pressure Gas Facility (66251)  
• High Pressure Wash Facility (66240)  
• First Wash Building (66242) 
• SRB Recovery Slip (66244) 
• SRB Paint Building (66310)  
• Robot Wash Building (66320) 
• Thrust Vector Control Deservicing Building (66249)  
• Multi-Media Blast Facility (66340)  

Two buildings–M6-0399 and M7-0355–were listed but are not eligible under the SSP 
context.  

Exhibit 3-6 shows the properties listed and eligible for listing on the NRHP at KSC. 

3.2.4 Hazardous and Toxic Materials and Waste 
3.2.4.1 Affected Environment 
Storage and Handling.  Operations at KSC involve numerous types of hazardous 
materials to support the SSP.  Each contractor procures its own materials, which are 
received at several points around KSC.  The purchase, transport, and temporary 
storage of propellants are controlled by the Joint Propellants Contractor (JPC).  
Releases that occur at KSC are reported to the Environmental Program Branch 
(EPB).  The determination of whether the release is a reportable quantity of a 
reportable substance is done by the EPB.  Notification and correspondence with 
offsite authorities regarding releases that have occurred are coordinated by the EPB 
(NASA, 2007aa).  Compliance with the Resource Conservation and Recovery Act 
(RCRA) is achieved by the directives listed in applicable permits issued to KSC 
(Kennedy NASA Procedural Requirements [KNPR] 8500.1 "KSC Environmental 
Requirements”) (NASA, 2002b).  

Waste Management.  KSC has an FDEP operating permit for the storage, treatment, 
and disposal of hazardous waste.  The main facility that operates under this permit 
is the Hazardous Waste Storage Facility (K7-165) in the LC-39 area, which handles 
liquid and solid hazardous wastes.  There are four cells at the facility, each of which 
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is designated and designed for the storage of specific hazardous wastes.  Wastes 
permitted to be stored at the facility include flammable, organic, and toxic waste; 
caustic toxic reactive wastes; acidic waste; and solid hazardous and controlled 
wastes.  Joint Base Operations Support Contract (JBOSC) Waste Operations operates 
the facility and maintains the records and reports associated with the waste activities 
at the facility to ensure Center compliance (NASA, 2003a).  KSC maintains a 
comprehensive inventory of RCRA-defined hazardous wastes and controlled wastes 
not regulated by RCRA.  This inventory is maintained by a manifest records system, 
which tracks the generation, onsite storage, treatment, and reclamation of hazardous 
and controlled wastes.  Various types of wastes being managed include used oil, 
which is recycled; used antifreeze, which is recycled; and fluorescent lamps that are 
managed as universal waste and also are recycled.  The manifest records system is 
integrated with an automated data processing system, which provides the capability 
to generate current waste status reports, as well as quarterly and annual summary 
reports.  The JBOSC contractor is responsible for the maintenance of the hazardous 
and controlled waste database inventory, including the KSC Biennial Hazardous 
Waste Disposal Report (NASA, 2003a). The amount of hazardous waste generated at 
KSC classifies the Center as a large-quantity generator (LQG) of hazardous waste.  
NASA is regulated by RCRA Permit #FL68000014585 for KSC, for the storage, 
treatment, and disposal of hazardous waste.  As noted above, the main facility 
regulated by this permit is the Hazardous Waste Storage Facility (K7-165) in the LC-
39 area (NASA, 2003a).  NASA has developed a program of managing and handling 
hazardous and controlled wastes at KSC in compliance with the provisions of its 
permit, RCRA, and the implementing regulations adopted by the State of Florida 
(62-730, Florida Administrative Code [F.A.C.]).  The organizational and procedural 
requirements of the KSC hazardous waste management program are contained in 
KNPR 8500.1, "KSC Environmental Requirements."  This report clearly delineates 
the procedures and methods for obtaining and providing hazardous waste support; 
establishing and approving operations and maintenance (O&M) instructions; and 
providing instructions to maximize resource recovery and minimize costs.  
Additionally, the Center uses the JBOSC to provide contractor support for the 
management and storage of wastes to be disposed offsite from the Center’s 
permitted TSDF.   

The Center’s hazardous and non-RCRA-regulated waste generation activities are 
dependent on launch processing, construction, and associated activities (NASA, 
2003a).   

The number of hazardous waste collection sites maintained at the Center is 
dynamic.  The contractors continually review the processes to reduce the amount of 
hazardous waste being generated, which in turn reduces the number of sites 
required to manage the wastes (NASA, 2003a). 
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Contaminated Areas.  The U.S. Environmental Protection Agency (EPA) has conducted 
an RCRA Facility Assessment (RFA) at KSC to identify solid waste management 
units (SWMUs) for RCRA corrective action (NASA, 2007s).   

Asbestos and Lead-based Paint.  There are three instances in which KSC is required to 
report to the FDEP the abatement and/or demolition of regulated ACMs (RACMs) 
(NASA, 2007z) as follows: 

• Individual abatement projects  
• Annual abatement projects 
• Demolition of facility projects 

Lead-based paint (LBP) is a potential concern for the demolition of buildings and 
structures built before 1978.  Demolition debris potentially containing LBP is subject 
to landfilling restrictions.  Maintenance activities could have created the potential 
for localized lead contamination in soils in areas around those older buildings or 
structures. 

PCB-contaminated Paint or Coating.  The potential for the presence of polychlorinated 
biphenyls (PCBs) in paints and coatings on KSC structures has been documented.  
Exterior and structural surface paints and coatings either must be sampled and 
analyzed, or must be considered to contain greater than 50 parts per million (ppm) 
PCBs.  Materials that have PCB concentrations greater than or equal to 50 ppm are 
regulated by and must be managed in accordance with the requirements specified in 
40 CFR 761 (NASA, 2007aa). 

If PCBs are detected in the sampling analyses of the paints and coatings to be 
removed, the paint or coating waste must be stored and managed according to the 
Toxic Substances Control Act (TSCA) regulations for PCB wastes.  The storage and 
management procedures vary according to the PCB concentrations in the paints or 
coatings.  After the PCB paints or coatings are removed from metal and/or concrete, 
the remaining material can be handled and recycled as non-PCB material.  However, 
if the removal of paints or coatings and material segregation and recycling are not 
possible, the PCB bulk product waste from construction and demolition debris must 
be transported to the KSC Landfill on Schwartz Road, in accordance with the site’s 
operating permit and associated procedures, or to an approved landfill or 
incinerator under 40 CFR 761 (NASA, 2007z).   

It has been demonstrated that paint chips containing PCBs have caused or 
contributed to environmental contamination at KSC, thus resulting in site cleanup.   

3.2.5 Health and Safety 
The discussion of human health and safety includes both workers (NASA and other 
government personnel, and contractor personnel) and the general public.  Safety 
issues include injuries that may result from one-time accidents.  Health issues result 
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from activities wherein people may be affected over a long period of time rather 
than immediately.  The affected environment for health and safety will include those 
areas that have the potential to be affected by the SSP T&R.  This discussion will 
include existing hazards such as emergency preparedness and response, explosion 
and fire hazards, and other Center-specific hazards.  In addition, existing safety 
procedures will be described.  Issues related to the use of hazardous materials and 
the generation of hazardous wastes will be addressed in detail under the hazardous 
materials and hazardous waste sections of this EA. 

3.2.5.1 Affected Environment 
The potential impacts are outlined in the following subsections. 

Hazardous Materials Exposure.  Hazardous materials are used in the production and 
processing of the SSP.  The hazardous materials used and hazardous wastes 
generated are discussed in detail in Section 3.2.4.  The degree of exposure to 
hazardous materials is minimized by the implementation of work practices and 
control technologies.  The risks associated with hazardous materials are managed 
under NASA Policy Directive (NPD) 1820.1B.   

Hazardous Materials Transportation Safety.  Hazardous materials such as propellant and 
chemicals are transported in accordance with U.S. Department of Transportation 
(DOT) regulations for the interstate shipment of hazardous substances (49 CFR 100 
through 199).  Hazardous materials such as liquid rocket propellant are transported 
in specially designed containers to reduce the potential for spills or accidents.   

Explosions and Fire Hazards.  The storage and use of certain hazardous materials, 
including propellants, in SSP production presents a risk of explosions and fire 
hazards.  To minimize these risks, NASA has implemented several physical and 
procedure controls. 

Although unlikely, explosions of propellants or other hazardous materials could 
result in damage to structures and personnel thousands of feet from the ignition site.  
Additionally, KSC has implemented the use of quantity-separation distances (QD 
arcs), or the minimum safe distances required to separate two given sites or 
buildings where at least one of the sites has a potential for an explosion or fire.  The 
implementation of control technologies and QD arcs has minimized the risk of 
explosions and fire hazards associated with the SSP operations at KSC (NASA, 
2003a). 

3.2.6 Hydrology and Water Quality 
3.2.6.1 Affected Environment 
Surface Waters.  Surface waters at KSC are associated with the IRLS and the Atlantic 
Ocean.  The IRLS consists of the Mosquito Lagoon and the Banana and Indian Rivers 
(Exhibit 3-7).  These waters are shallow, aeolian lagoons with depths averaging  
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1.8 m (5.9 ft) and maximum depths of 9 m (29 ft), generally restricted to dredged 
basins and channels.   

Mosquito Lagoon and the Indian River are connected by Haulover Canal and the 
Intercoastal Waterway along the western edge of KSC.  Water flow between these 
two systems is primarily wind-driven.  No circulation occurs between Mosquito 
Lagoon and the Banana River.  The Indian and Banana Rivers connect in the region 
near Eau Gallie and through a canal located just south of KSC.   

Mosquito Lagoon connects to the Atlantic Ocean through the Ponce de Leon Inlet 
approximately 49 km (31 miles) north of KSC.  Port Canaveral provides an oceanic 
connection to the Banana River approximately 12 km (7.5 miles) south of KSC.   

However, navigation locks in Port Canaveral eliminate significant oceanic influence 
on the Banana River.  The Sebastian Inlet, located 80 km (50 miles) south of KSC, is 
the nearest southerly oceanic connection to the Indian River.  The remoteness of the 
estuarine waters from oceanic influence and the restrictions imposed by constructed 
causeways minimize water circulation within the lagoon basins.  Surface water 
movement and flushing are primarily functions of wind-driven forces.  Salinity 
regimes are controlled mostly by precipitation, upland runoff, evaporation, and 
groundwater seepage.   

The primary freshwater body in KSC is Banana Creek, which drains the estuaries 
adjacent to the Space Shuttle launch pads via a canal located northwest of the VAB.  
Salinity usually increases in a westward direction, but depending on the wind 
direction, the Indian River system can have a greater or lesser effect on salinity in 
Banana Creek.  Other freshwater inputs to the estuarine system surrounding KSC 
include direct precipitation, storm water runoff, discharges from impoundments, 
and groundwater seepage (NASA, 2003a).  These input sources are generally of high 
quality and do not adversely affect the water quality of the receiving waters. 

Groundwater.  KSC is underlain by two aquifer systems.  The largest is the Floridan 
aquifer, one of the highest-producing aquifers in the world.  This aquifer system is 
composed of a sequence of limestone and dolomite, which thickens from about 
250 ft in Georgia to about 3,000 ft in south Florida.  The Floridan aquifer system has 
been divided into an upper and lower aquifer, separated by a unit of lower 
permeability.  The upper Floridan aquifer is the principal source of water supply in 
most of north and central Florida.  In the southern and coastal portions of the 
aquifer, it contains brackish water and is non-potable.  Groundwater flow is 
generally from near the center of the state toward the coast. 

The surficial aquifer system, the smaller aquifer system in Florida, encompasses KSC 
and includes undefined aquifers that are present at the land surface.  The surficial 
aquifer system is generally under unconfined, or water-table, conditions and is 
made up mostly of unconsolidated sand, shelly sand, and shell.  The aquifer 
thickness is typically less than 50 ft.  Groundwater in the surficial aquifer generally 
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flows from areas of higher elevation toward the coast or streams, where it can 
discharge as baseflow.  Water enters the aquifer from rainfall and exits as baseflow 
to streams, discharge to the coast, evapotranspiration, and downward recharge to 
deeper aquifers.  Because of its lower yield, the surficial aquifer mainly is used for 
domestic, commercial, or small municipal supplies (FDEP, 2006).  

Water Quality.  The FDEP has established minimum water quality standards for five 
classifications of surface waters based on their potential use.  In addition to the use 
designations listed in Exhibit 3-8, waters also may be assigned additional protection 
though designations such as Outstanding Florida Waters or Aquatic Preserves.   

EXHIBIT 3-8 
Designated Uses for Surface Waters on KSC 
 
Water 

Florida Surface 
Water Classification 

 
Description of Classification 

Banana River 
Banana Creek 
Majority of Indian River 

Class 3 Standards are established to ensure safe 
recreation and fish and wildlife propagation. 

Northernmost portion of Indian River  
Mosquito Lagoon 

Class 2 Standards are established to protect shellfish 
propagation and harvesting.  This designation 
carries more stringent limits on bacterial and 
fluoride concentrations and prohibits 
discharges of treated wastewater. 

All waters within Merritt Island 
National Wildlife Refuge (MINWR) 

Outstanding Florida 
Waters 

Water quality may not be degraded below 
ambient water quality conditions. 

Mosquito Lagoon Designated Aquatic 
Preserve 

A management plan has been prepared for the 
system.   

Notes: 
Class 2:  Shellfish Propagation and Harvesting  
Class 3:  Recreation and Fish and Wildlife Propagation 
Source:  NASA, 2003a 
 

Water quality is monitored by several different monitoring programs.  NASA, the 
St. John’s River Watershed Management Division (SJRWMD), and Brevard County 
maintain water quality monitoring stations around and within KSC’s boundaries.  
Surface water quality at KSC is considered to be generally good (NASA, 2003a). 
However, some segments of the Banana River, Mosquito Lagoon, and Indian River 
near KSC are considered impaired and are included on Florida’s draft 2006 303d list.  
The Indian and Banana Rivers above the 520 Causeway are listed as impaired 
because of mercury contamination in fish tissue and low dissolved oxygen (DO) 
concentrations.  The Indian River above the NASA Causeway is listed as impaired 
because of mercury in fish tissue and elevated concentrations of nutrients.  The 
Atlantic Coast is listed as impaired because of mercury in fish tissue (FDEP, 2006).   

Regulated Water Discharges and Withdrawals.  KSC has more than 100 surface water 
management systems to control storm water runoff.  One National Pollutant 
Discharge Elimination System (NPDES) permit has been issued (FLR05F574) for a 
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storm water system.  A Storm Water Pollution Prevention Plan (SWP3) was 
implemented to meet the permit requirements.  Implementation of the SWP3 
includes conducting analytical and visual monitoring of storm water runoff (NASA, 
2007s).  

Raw wastewater is pumped from KSC to the permitted CCAFS Regional 
Wastewater Treatment Facility (FLA010292), located on CCAFS, for treatment 
(NASA, 2007u).  Three facilities have operating permits to treat industrial 
wastewater.  The three facilities and their discharges are as follows: 

• SRB Refurbishment Area–Water from hydrolase cleaning of SRBs is filtered, 
treated onsite, and reused.   

• Visitors Center Bus Wash–Water generated from vehicle cleaning is treated in a 
100-percent closed-loop, recycled washwater plant and reused.   

• LICON Recycling System (Component Refurbishment and Cleaning Area)–
Waste streams from component cleaning, an analytical laboratory, and a 
compressor discharge storage tank are treated and reused in the testing 
laboratory.  A wet concentrated residual is obtained, which is tested for 
hazardous characteristics and disposed offsite (NASA, 2003a). 

There are a number of septic tank systems throughout KSC that typically support 
small offices or temporary facilities.  Only a small percentage of the existing septic 
tanks is permitted by the State of Florida (Chapter 64E-6, F.A.C).  The remaining 
septic tanks were constructed before the permitting regulations were implemented, 
and therefore, are not subject to these rules (NASA, 2007s).  

KSC has a consumption use permit (#50054) for water for household, industrial, 
aesthetic, and agricultural and landscaping uses.  The permit allows for withdrawals 
of up to 353.27 million gallons per year (mgy).  Most of that amount is provided by 
the cities of Cocoa and Titusville, although up to 13.23 mgy are pumped from the 
Floridan and surficial aquifers beneath KSC (NASA, 2007u).  

3.2.7 Land Use   
3.2.7.1 Affected Environment 
NASA has developed two plans that guide current and future land use planning at 
KSC.  Current land uses were established in accordance with the KSC Master Plan 
and the Cape Canaveral Spaceport Master Plan (CCSMP).  The KSC Master Plan, 
produced in 1984, focused on NASA operational areas (NASA, 2003a).  In 2000, 
NASA formed financial partnerships at KSC with the Air Force 45th Space Wing at 
CCAFS and the Space Florida to perform joint planning for KSC and CCAFS, which 
collectively are known as the Cape Canaveral Spaceport (CCS) (NASA, 2003a).  CCS 
land use is managed in accordance with the CCSMP.   

The USFWS is developing the MINWR Comprehensive Conservation Plan, which 
will guide USFWS operations in the MINWR for a 15-year period (USDI, 2006).   
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The NPS is developing a general management plan for CNS that will identify 
methods to protect and manage the seashore for the next 15 to 20 years.  The NPS 
has developed a Resource Management Plan that summarizes its immediate and 
long-term resource management objectives (NASA, 2003a). 

NASA oversees the 56,449 ha (139,490 acres) that make up KSC.  The overall land 
management objectives of NASA and KSC are to maintain the nation's space mission 
operations, while supporting alternative land uses that are in the nation's best 
interests and maximizing environmental protection.  All zoning and land use 
planning falls under NASA’s directive for implementation of the nation's Space 
Program.  Essential safety zones, clearance areas, lines-of-sight, and similar 
restrictions were developed as guides to master planning and, where applicable, as 
mandatory operational requirements.  All facility sitings and projects are reviewed 
extensively, with special attention given to the requirements described in this 
subsection.  For areas not directly used for NASA operations, land planning and 
management responsibilities have been delegated to the NPS and the USFWS 
(Exhibit 3-9).  These agencies exercise management control over agricultural, 
recreational, and environmental programs at KSC (NASA, 2003a). 

Undeveloped lands dominate KSC.  Undisturbed areas include uplands, wetlands, 
mosquito control impoundments, and open water areas, comprising approximately 
95 percent of the total KSC area.  Nearly 40 percent of KSC consists of open water 
areas, including portions of the Indian and Banana Rivers, Mosquito Lagoon, and all 
of Banana Creek (NASA, 2003a).   

NASA Operational Areas. NASA has devised the following 11 land use categories to 
describe the areas within KSC in which various types of operational or support 
activities are conducted (NASA, 2003a): 

• Launch.  The Launch land use classification includes all facilities directly related 
to vehicle launch operations and is subdivided into horizontal and vertical 
launch subcategories.   

• Launch Support.  The Launch Support land use classification includes all 
facilities and operations not classified as Launch that are essential to processing 
and launching a vehicle from the Spaceport, recovering and processing a vehicle 
returning to the Spaceport, and supporting a mission during flight.   

• Airfield Operations.  The Airfield Operations land use classification includes 
runways and helipads.   

• Spaceport Management.  The Spaceport Management land use classification 
includes all administrative functions that provide for management and oversight 
of Spaceport operations, plus the services administered by those managing 
entities for the benefit of the overall Spaceport complex, including O&M, service 
and utilities, and infrastructure.   
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EXHIBIT 3-9 
KSC Administrative Areas 
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• Research and Development (R&D).  The R&D land use classification includes 
laboratories and related facilities that perform testing and experimentation for 
the purpose of developing new programs and technologies at the Spaceport.   

• Public Outreach.  The Public Outreach land use classification designates 
facilities that provide an informational or educational connection between the 
Spaceport and the community.   

• Seaport.  The Seaport land use classification includes wharves used for the 
docking of vessels and facilities that directly support wharf operations. 

• Recreation.  The Recreation land use classification includes parks, outdoor 
fitness areas, athletic fields, recreation buildings, centers, and clubs in the 
Spaceport complex.   

• Conservation.  The Conservation land use classification includes all natural areas 
and all undeveloped land not assigned to another land use classification.   

• Agriculture.  The Agriculture land use classification includes land areas used for 
the cultivation of crops or plant material for commercial purposes or for 
Spaceport facility landscape maintenance.   

• Open Space.  The Open Space land use classification includes undeveloped open 
land within developed activity centers identified as being likely locations for 
future development.   

Special land use permits are considered during the review of facility siting requests.  
Both the duration of the permit and which department within NASA assigns the 
permit vary.  Special permits are for activities that take place at KSC and can cover a 
variety of activities.  One example of a current special land use permit is the 
U.S. Army Corps of Engineers’ (USACE’s) spoil site.  The USACE has a permit for a 
spoil area located on the northern bank of the Barge Canal at the southern boundary 
of KSC (NASA, 2003a).   

3.2.8 Noise 
3.2.8.1 Affected Environment 
The two categories of noise generated at KSC are from industrial activities and other 
man-made noises. 

The closest residential areas to KSC are to the south, in the cities of Cape Canaveral 
and Cocoa Beach.  Expected sound levels in these areas are normally low, with 
higher levels occurring in industrial areas (Port Canaveral) and along transportation 
corridors.  Residential areas and resorts along the beach would be expected to have 
low overall noise levels, normally about 45 to 55 dBA (NASA, 2003a).   
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A number of permanent and temporary measures are taken to reduce noise levels at 
KSC and to protect employee noise exposures at KSC.  Noise abatement measures 
for any facility or operation include the following:   

• Property acquisition for use as a buffer zone  
• Landscaping with high, dense vegetation or earthen berm  
• Noise insulation of buildings  
• Permanent noise barriers erected 
• Proper scheduling (day or night) of a specified activity might eliminate or 

alleviate noise impacts during critical periods 

For construction projects, portable sound screens and the strategic placement of 
stationary machinery to avoid noise impacts are used when possible to minimize 
noise levels (NASA, 2003a). 

The typical noise levels associated with the activities at KSC are listed in Exhibit 3-10 
and discussed further in the following subsections.   

EXHIBIT 3-10 
Noise Generated at KSC 
Noise Type Noise Range (dBA) 

Aircraft Noise 87-1581 

Industrial Operations 45-1992 

Construction 54-111 

Traffic Noise 51-110 

Notes: 
1 Calculated from ground zero.  Clearance zones are established to preclude 
significant adverse impacts to humans. 
2 Noise at upper range is generated by the operation of hydraulic pumps within 
enclosed spaces. 
dBA = Decibel A-rated 
Source:  NASA, KSC ERD (August 2003a). 

 
Industrial Noise.  Industrial operations are associated with the assembly and 
preparation of the Shuttle for launches and maintenance of GSE, which generate 
noise.  Hydraulic pumps operating within the confines of their enclosures produce 
the loudest noise generated by industrial activities at KSC.  Operators of these 
pumps and of other industrial operations are required by Occupational Safety and 
Health Administration (OSHA) regulations to be equipped with ear protection 
devices when exposed to noise levels above 90 decibels (dB) for an 8-hour work day.  
KSC maintains an occupational hearing program to ensure that employees are  
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protected from industrial noises.  Other intermittent raised levels of noise occur 
during the operation of the following:    

• Lifting equipment 
• Diesel-powered generators and locomotives 
• Heavy-duty service vehicles 
• The Crawler-Transporter 
• Sheet metal forming and cutting processes  
• Aqualaser removal of residual thermal protection materials from recovered SRBs 

(NASA, 2003a) 

Other Man-made Noises.  General sources of noise at KSC include traffic and 
construction.  Average ambient noise levels at KSC over a 24-hour period are 
appreciably lower than 70 dBA and have no impact outside the KSC boundaries.  
The intermittent noise of arriving and departing vehicles, including visitors, is no 
greater than that experienced in a major shopping center parking lot (NASA, 2003a).   

A number of aircraft are used at KSC for payload delivery, ferry support, NASA 
executives, security, and astronaut training.  Typically, noise levels are no greater 
than those experienced by a small commercial airport (NASA, 1997).  

3.2.9 Site Infrastructure 
3.2.9.1 Affected Environment 
Wastewater System.  See the Hydrology and Water Quality section for KSC 
(Section 3.2.6). 

Storm Water System.  See the Hydrology and Water Quality section for KSC 
(Section 3.2.6). 

3.2.10 Socioeconomics 
3.2.10.1 Region of Influence 
The economic ROI for KSC is defined as the Florida counties of Brevard, Orange, 
Seminole, and Volusia (Exhibit 3-11), where approximately 96 percent of KSC 
employees live.  The majority (78.5 percent) of KSC employees live in Brevard 
County, many of those in the City of Titusville, which is considered the “gateway” 
to KSC (Personal Communication, 2007b).  

The four counties of the KSC ROI include the “Space Coast” area and are part of the 
larger central Florida Region, which is composed of Brevard, Flagler, Lake, Orange, 
Osceola, Seminole, and Volusia counties.  Brevard County is designated as the Palm 
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Bay-Melbourne-Titusville Metropolitan Statistical Area1 (MSA) by the U.S. Office of 
Management and Budget (OMB) (2006).  NASA historically has maintained, and will 
continue to maintain, a close reciprocal relationship with Brevard County (NASA, 
2003a). 

3.2.10.2 Affected Environment  
Population.  In 2006, more than 2.5 million people lived in the four counties of the 
ROI, an estimated increase of 17 percent from the 2000 Census.  By 2010, the 
population in the ROI is projected to grow another 9 percent, with Orange County 
showing the greatest rate of growth (U.S. Census Bureau, 2007b; Florida Office of 
Economic and Demographic Research [EDR], 2007).   

Regional Employment and Economic Activity.  The economic base of the region is tourism 
(attracting more than 20 million visitors annually) and manufacturing.  Tourist 
attractions include resorts such as Disney World, Universal Orlando, Sea World, and 
the KSC Visitor Complex (along with the MINWR and seashore areas on the KSC 
property).  In FY 2005, more than 800,000 out-of-state visitors spent more than 
$48 million on goods and services at the KSC Visitor Complex (NASA, 2003a; 
NASA, 2006g).  

The total labor force in the 4-county ROI was 1.3 million persons in 2006, with an 
unemployment rate of 2.9 percent, which is similar to that of the state (3 percent) 
and below the national rate (4.6 percent).  By 2014, employment is projected to 
increase by a modest 2.2 percent in the 4-county ROI (Florida Agency for Workforce 
Innovation, 2007).   

KSC is the heart of the Space Coast and a key part of the central Florida technology 
corridor.  NASA provides an important source of revenue for local firms through the 
procurement of goods and services, including contracts in Florida funded by other 
NASA centers besides KSC.    

KSC is also Brevard County’s largest single place of employment, with 
approximately 13,500 onsite and near-site workers in 2005 and more than 15,540 in 
2006.  In the other counties of the ROI, the only employers larger than KSC are Walt 
Disney World (53,500 employees), Orange County Public Schools (22,807 
employees), and Universal Orlando (14,500 employees) (NASA, 2006g; NASA, 2007t; 
Enterprise Florida, Inc. [eFlorida], 2006).  

Historically, the highest recorded employment level at KSC (nearly 26,000 people) 
was under the Apollo program in 1968, and the lowest (close to 8,500) was in 1976 
after the Apollo program ended.  Employment rose again in 1979 when KSC was 
designated as the Launch and Operations Support Center for the Space Shuttle.  The 

                                                 
1 An MSA is an area, defined by the U.S. Office of Management and Budget (OMB) for federal statistical purposes, consisting 
of a core urban area with 50,000 or more population and adjacent counties that have a high degree of social and economic 
integration (as measured by commuting patterns) with that urban core (OMB, 2006). 
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loss of the shuttle Challenger caused an employment drop of 2,400 people in 1986 
(NASA, 2003a).  

NASA economic studies have estimated that each job in the space industry 
generates an additional 1.93 jobs in central Florida and that each direct job at KSC 
generates 1.5 total jobs in the state of Florida.  In FY 2005, KSC and all other NASA 
operations created a total economic impact in central Florida of approximately 
$3.7 billion in economic output, $1.8 billion in income, and 35,000 jobs (NASA, 
2003a; NASA, 2006g).  

Economic Contribution of the Space Shuttle Program.  In 2006, more than 7,200 full-time 
equivalent personnel (FTEs) (approximately 470 civil service and 6,800 prime 
contractor), or about half of the total KSC employees, worked directly on the SSP at 
KSC.  This estimate includes only direct charges to the SSP budget; it excludes other 
functions such as ground and base support, financial management, and 
administrative, as well as unmanned launch, R&D, and other programs at KSC 
(NASA, 2007a).   

In FY 2006, the SSP put nearly $0.96 billion into the regional economy, including 
civil service and prime contractor salaries and non-payroll procurements to 
subcontractors and suppliers.  Those expenditures generate additional economic 
output, jobs, and income into supporting industries within the 4-county ROI.  The 
total (direct plus indirect and induced2) effect of the SSP on economic output was 
approximately $2.9 billion (which represents less than 3 percent of the nearly 
$120 billion3 in overall economic activity in the region), $1.1 billion in earnings, and 
more than 20,000 jobs (NASA, 2007aa). 

3.2.11 Solid Waste 
3.2.11.1 Affected Environment 
KSC has two unlined landfills that are permitted by the FDEP.  The permits cover 
the Class III and the Closed Class III Landfills on Schwartz Road.  At KSC, the 
Center Operations Directorate, EPB, oversees the requirements associated with the 
landfills’ management.  The EPB is responsible for implementing an inspection 
program to monitor the landfills for compliance with F.A.C. 62-701 and specific 
conditions of the permits.  The EPB coordinates permit-required groundwater, 
surface water, and gas monitoring at the landfills.  All samples, laboratory analyses, 
and records are maintained as required by F.A.C. 62-701 and permit-specific 
conditions, and are inspected routinely.  Records of daily operations, maintenance, 
load checking, and training are maintained by the Center’s contractor responsible 

                                                 
2 Based on the “multiplier effect” using economic multipliers for the 10-county region from the U.S. Bureau of Economic 
Analysis. 
3 U.S. Bureau of the Census, 2002 Economic Census–Total sales, shipments, receipts, or revenue for all establishments 
(2-digit North American Industry Classification System [NAICS] codes) in the 4-county-ROI for KSC. 
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for operating the landfill and are provided to the EPB for transmittal to the FDEP in 
accordance with the permit conditions (NASA, 2007m). 

The Schwartz Road Closed Landfill was the primary land disposal site at KSC until 
December 1995.  The landfill was placed in operation in 1968 and operated initially 
as a Class II facility until 1982.  After 1982, the landfill accepted only Class III waste 
material, which included trash and paper products; plastic; glass; and debris from 
land clearing, construction, or demolition activities.  The landfill site encompasses 
approximately 25 ha (64 acres), with about 20 ha (51 acres) being used for waste 
disposal.  The renewal of the facility operations permit in March 1993 resulted in the 
completion of a site-specific hydrogeologic investigation and the construction of a 
new network of groundwater monitoring wells (NASA, 2003a).   

Waste was disposed in excavated cells at depths of 0.9 to 1.8 m (3 to 6 ft) below 
original grade, with cell dimensions being roughly 15 m (50 ft) wide and 106 m 
(350 ft) long.  Trenching began along the eastern side of the site and progressed 
westward, with trenches generally oriented in the east and west directions.  The 
closed trenches have been covered with approximately 0.6 m (2 ft) of sandy soil.  The 
final closure of the Schwartz Road Landfill was in January 1996.  Long-term, post-
closure monitoring of the site will continue for 30 years from the date of closure 
(NASA, 2003a). 

3.2.12 Traffic and Transportation 
3.2.12.1 Region of Influence 
The transportation ROI for KSC is defined as the counties of Brevard, Orange, 
Seminole, and Volusia in Florida, where approximately 96 percent of all KSC civil 
service and prime contractor employees live, based on zip code data for civil 
servants.  The majority of KSC employees currently live in Brevard County, which is 
also the Palm Bay-Melbourne-Titusville MSA.  MSAs are defined on the basis of 
commuting patterns found in the U.S. Census journey-to-work data (NASA, 2007s; 
OMB, 2006).   

3.2.12.2 Affected Environment 
Transportation Routes.  The geography of the KSC area, with the center located on 
Merritt Island between the ocean and inland waterways bordering the mainland, 
creates a distinctive transportation pattern.  The result is a strong north-south 
transportation system orientated parallel to the coast, with relatively few east-west 
connections from Merritt Island to the mainland communities. 

Interstate (I)-95 is the largest traffic artery serving the area, running north-south 
along the inland (western) edge of Titusville, Cocoa, Melbourne, and other 
communities located on the Indian River.  Highway 1 (U.S. 1, also designated as 
Florida Highway 5 in this area) parallels I-95 to the east, passing directly through 
these communities.  SR 3 enters KSC from the north via U.S. 1 near Oak Hill and 
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continues southward (as Courtenay Parkway south of KSC) to Indian Harbour 
Beach.  Part of this road through KSC is designated as Kennedy Parkway and is 
closed to the public (Exhibit 3-12).   

Access Roads to KSC.  There are four access roads into KSC.  NASA Parkway West 
serves as the primary access road for cargo, tourists, and personnel.  This four-lane 
road originates in Titusville as SR 405 and crosses the Indian River Lagoon onto 
KSC.  After passing through the Industrial area, the road narrows to two lanes.  It 
then crosses the Banana River and enters the CCAFS.  The second point of entry 
onto KSC is from the south via South Kennedy Parkway, which originates on north 
Merritt Island as SR 3.  This road, the major north-south artery for KSC, is a four-
lane highway.  The third entry point is accessible from Titusville along Beach Road, 
which connects to North Kennedy Parkway.  The final access point is south of Oak 
Hill at the intersection of U.S. 1 and North Kennedy Parkway.  All of the roads into 
KSC have controlled access points that are manned 24 hours per day, 7 days per 
week.   

Railroads.  A railroad spur runs from the Florida East Coast rail line to KSC.  The 
spur spans the Indian River and Intracoastal Waterway via a causeway and bascule 
bridge from Wilson, on the mainland, to Merritt Island.  Approximately 65 km 
(40 miles) of rail track provide heavy freight transportation to KSC.   

Airports.  The region has three major airports–Orlando International, Daytona Beach 
International, and Melbourne International.  KSC contains an SLF for government 
aircraft, astronaut training, and delivery of launch vehicle components. 

Transit.  There is currently no public transit service to KSC.  Space Coast Area Transit 
operates fixed route and paratransit service throughout Brevard County, excluding 
KSC (Brevard County, 1988).  

3.3 Johnson Space Center 
JSC is located in Harris County, Texas, on 656 ha (1,620 acres), approximately 40 km 
(25 miles) southeast of central Houston, and controls manned space missions and 
provides training to astronauts (Exhibit 3-13).  Mission control at JSC requires 
continuous fully functional communications links, computers, and simulation 
equipment.  Space research also is conducted at JSC, including the following:   

• Development of communications devices 
• Materials testing 
• Lunar sample chemistry 
• Physiological adaptation to microgravity 
• Remote sensing and space simulation 

NASA owns the property at JSC.  However, JSC also is responsible for the 
operations conducted at EF and EPFOL.  JSC also has Memorandums of  
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Understanding (MOUs) with WSTF and WSSH.  The affected environments at these 
facilities are discussed in later subsections. 

3.3.1 Air Quality 
3.3.1.1 Affected Environment 
Regional Climate.  Houston has a warm subtropical climate.  Warm tropical winds 
from the Gulf of Mexico control the climate during the spring, summer, and fall.  
Summers are hot and winters are mild, and the relative humidity is more than 
50 percent for most of the year (NASA, 2004a). 

Average annual rainfall is about 47 inches.  From June to November, the Gulf Coast 
may be struck by hurricanes and tropical storms, with sustained heavy rain and 
strong winds.  Flooding may occur in coastal areas such as JSC due to storm surges 
(extremely high tides caused by wind action).  Winds at JSC are predominantly from 
the south and southeast (NASA, 2004a). 

Emission Sources.  JSC is categorized as a major source of criteria air emissions, with a 
Title V Federal Operating Permit.  It also is categorized as a minor source of HAP 
emissions, with a synthetic minor limit.  JSC is located in a “moderate” ozone non-
attainment area.  Therefore, JSC follows the NSR program and also must evaluate all 
new projects under the General Conformity rule.  The area is listed as being in 
attainment for carbon monoxide (CO), nitrogen dioxide, sulfur oxides, particulate 
matter (PM) (2.5 and 10 microns), and lead (NASA, 2007s; EPA, 2007a).  Texas does 
not have any state-specific air quality standards; however, it does have a “Watch 
List” of HAPs.  JSC is on the watch list for benzene, styrene, and 1,3-butadiene 
(Texas Council on Environmental Quality [TCEQ]a, 2007). 

NASA is regulated at JSC by two construction air permits for boilers and a Title V 
Federal Operating Permit for 4 boilers, 1 groundwater stripper, 1 classified waste 
incinerator, 7 solvent cleaners, 12 stationary diesel back-up generators, and 1 paint 
booth.  The Title V permit also incorporates by reference 11 registered Permits-by-
Rule (PBRs) that are minor sources of air emissions, and dozens more unregistered 
PBRs (NASA, 2007s).  

The Shuttle air lock in Building 7 uses hydrochlorofluorocarbon (HCFC) 21 in its 
cooling system.  The used HCFC 21 is shipped to KSC, where it is purified and then 
returned to JSC for reuse (NASA, 2007s; EPA, 1993). 

3.3.2 Biological Resources 
3.3.2.1 Affected Environment 
Wetlands.  Five palustrine emergent wetlands, one palustrine forested wetland, and 
four palustrine unconsolidated bottom wetlands have been indicated at the JSC 
facility through the USFWS National Wetland Inventory (NWI) maps (NASA, 
2004a).  Several site-specific wetland surveys also have identified an additional 
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11 wetland areas not depicted on the USFWS NWI maps.  Because comprehensive 
wetland delineations have not been conducted on JSC, there may be other wetlands 
onsite that have not been described previously (NASA, 2004a).  The wetlands for the 
area around JSC are shown in Exhibit 3-14. 

Floodplains.  The Federal Emergency Management Act (FEMA) publishes Floodplain 
Insurance Rate Maps (FIRMs) for insurance ratings; the 1996 and 2000 maps for JSC 
show the majority of JSC lying outside the 500-year floodplain (Exhibit 3-15).  
However, the eastern corner of JSC near the intersection of NASA Parkway and 
Space Center Boulevard and a section located along a tributary to Mud Lake in the 
northeastern portion of JSC are designated as lying within the 100-year and 500-year 
floodplains (NASA, 2004a). 

3.3.3 Cultural Resources 
3.3.3.1 Affected Environment 
Archaeological Resources.  There are no identified archaeological sites within JSC’s 
boundaries, according to the Environmental Resources Document (ERD), although 
there are records of prehistoric occupation in the area (NASA, 2004a:94). 

Historic Resources.  Two properties have been designated as National Historic 
Landmarks (NHLs): 

• The Space Environment Simulation Laboratory (SESL), Chambers A and B 
(Building 32) 

• The Apollo Mission Control Center (Building 30) (NASA, 2004a:93; NPS, 2007d).   

All NHL properties automatically are listed in the NRHP.  The NHL designation 
recognizes properties that exemplify important trends in U.S. history (NPS, 2007d).  
The Mission Control Center and the SESL also are eligible for their association with 
the SSP. 

The following structures are individually eligible for listing in the NRHP for their 
association with the SSP:  Discovery, Orbiter Vehicle (OV)-103, Atlantis, OV-104, and 
Endeavour OV-105.  

The survey of properties associated with the SSP included two new historic districts: 
the Astronaut Training Facilities HD and the R&D HD.  The Astronaut Training 
Facilities HD includes the Jake Garn Mission Simulator and Training Facility 
(Building 5), Systems Integration Facility (Building 9), and the SCTF/Neutral 
Buoyancy Laboratory (NBL) that have been determined to be individually eligible 
and contributing to the historic district.  The Mission Simulation Development 
Facility (Building 35) is a contributing property to the district.  

The R&D HD includes the Crew Systems Laboratory (Building 7), Avionics Systems 
Laboratory (SAIL) (Building 16), the Communications and Tracking Development 
Lab, and Atmospheric Reentry Materials and Structures Evaluation Building  
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Johnson Space Center, Ellington Field, and
Sonny Carter Training Facility Floodplain
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(Building 222).  These properties are all individually eligible and contributing to the 
R&D HD (Archaeological Consultants, Inc., 2007c).  The locations of these properties 
are shown in Exhibit 3-16. 

3.3.4 Hazardous and Toxic Materials and Waste 
3.3.4.1 Affected Environment 
Storage and Handling.  JSC is registered by the TCEQ and generates and stores large 
quantities of solid and hazardous wastes.  Hazardous wastes are held at the site for 
less than 90 days (NASA, 2004a).  

For each hazardous waste generated at JSC, there is a notice of registration on file 
with the TCEQ (NASA, 2007s). 

Waste Management.  The Hazardous Waste 90-day Storage Facility (Building 358) is 
the central storage site for hazardous waste.  Waste is generated at various points 
around the Center and transferred to this building to be prepared for shipment to 
disposal sites.  Transport vehicles take the wastes to private hazardous waste 
disposal operations (NASA, 2004a). 

Contaminated Areas.  JSC is a not a federal Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) National Priorities List (NPL) 
site (NASA, 2007s).  Past contamination at JSC occurred at the sandblasting area 
near the Surplus Equipment Staging Warehouse (Building 338), the Fire Prevention 
Training Facility (Building 384), and the Energy Systems Test Area, where 
contaminated groundwater is being treated to remove Freon 113.  The plume of 
Freon 113 was caused by a leaking process sewer and extends through about 10 ha 
(25 acres).  Remediation of the groundwater using a pump–and-treat system began 
about 1990.  The pump-and-treat system was later replaced with a potassium 
permanganate (KMnO4) chemical oxidation technology system (NASA, 2004a).  

Toxic Substances.  Asbestos is present in buildings at JSC and is removed as buildings 
are renovated. NASA has procedures for handling asbestos while performing 
maintenance and while renovating or demolishing buildings at JSC (NASA, 2007s).  
Electrical equipment that contains PCBs is disposed as equipment is replaced due to 
attrition.  NASA has had an aggressive program to eliminate PCB-containing 
equipment at the site; however, the Center does still have a small inventory of PCB-
containing equipment. 
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3.3.5 Health and Safety 
3.3.5.1 Affected Environment 
JSC operates a variety of test facilities, research laboratories, simulators, and mock-
up facilities in support of SSP.  The following subsections outline JSC’s programs for 
protecting the health and safety of JSC employees, as well as the public.  Noise 
hazards at JSC are outlined in Section 3.3.8. 

JSC’s health and safety program must meet or exceed NASA, federal, and OSHA 
Voluntary Protection Program (VPP) requirements.  JSC is a VPP Star site and must 
continue to improve its program beyond the minimum requirements.  JSC’s 
program is organized around the following four major elements: 

• Management leadership and employee involvement 
• Worksite analysis 
• Hazard prevention and control  
• Health and safety training  

Hazardous Materials.  Hazardous materials are used to conduct SSP operations at JSC.  
The hazardous materials used and hazardous wastes generated are discussed in 
detail in Section 3.3.4.   

The implementation of work practices and control technologies minimizes employee 
exposure to hazardous materials.  The JSC Safety and Mission Assurance (S&MA) 
Directorate is responsible for training employees to handle the hazardous chemicals 
kept at their worksites (hazard communications) and for implementing appropriate 
spill response protocols in case of emergencies.  Hazardous material spills or 
releases that are too large to be handled by the shop employees where they occur are 
handled by a NASA spill response team and/or by the JSC fire department, 
depending on the location and severity of the incident (NASA, 2004a).   

Buildings at JSC contain asbestos in the form of insulation and other building 
materials.  JSC complies with the 29 CFR 1910.1001 standard for the protection of 
employees from asbestos exposure.  Buildings at JSC also contain LBP.  The JSC 
Safety and Health Handbook Policy, Requirements and Instructions, Chapter 9.4, 
(NASA, 2002c), outlines the requirements for protecting employees from exposure to 
lead, including activities that may disturb surfaces coated with LBP. 

Hazardous Materials.   
 Transportation Safety.  Hazardous materials such as fuels, chemicals, and hazardous 
wastes are transported in accordance with DOT regulations for interstate shipment 
of hazardous substances (49 CFR 100 through 199).   

Explosions and Fire Hazards.  The use and storage of certain hazardous materials, 
including fuels, in R&D operations presents a risk of explosions and fire hazards.  
The JSC Safety and Health Handbook, Chapter 3.8 (NASA, 2002c), outlines the 
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requirements at JSC for emergency responses, including fire prevention and 
response.  Each building at JSC has a fire warden to oversee building fire safety.  Fire 
protection at JSC is contracted with the City of Houston.   

3.3.6 Hydrology and Water Quality 
3.3.6.1 Affected Environment 
Surface Waters.  There is no natural aquatic habitat on JSC.  However, JSC is bordered 
by several water bodies, as shown in Exhibit 3-17.  Waters on and near JSC are tidal 
streams and estuaries associated with Galveston Bay.  Clear Lake is located along 
the southeastern corner; Mud Lake and Armand Bayou are northeast of JSC.  Cow 
Bayou is located to the southwest and Horsepen Bayou is to the north of JSC.  
Horsepen Bayou flows east to its confluence with Armand Bayou.  Armand Bayou 
and its tributaries drain about 140 square kilometers [km2] (54 square miles) of 
southeastern Harris County.  Armand Bayou then flows into the northern end of 
Mud Lake, part of the Clear Lake estuary, which is connected to western Galveston 
Bay.  Cow Bayou flows into Clear Creek, which drains to Clear Lake.   

Artificial water bodies on JSC include a canal that carries cooling water from the 
former Houston Lighting & Power Company's Webster Power Station.  The canal 
traverses the southern side of JSC and drains 2 km (1 mile) to the south, into Clear 
Lake.  Three connected artificial concrete ponds are located in the central mall.  The 
storm water system includes a series of underground conduits and ditches.  Most 
storm water collects in four main ditches; two ditches discharge to Mud Lake and 
the other two discharge to Cow Bayou and Horsepen Bayou.  Clear Lake, and 
ultimately Galveston Bay, receives all of the drainage from JSC (NASA, 2004a).   

Groundwater.  Groundwater is found in soil strata under JSC, usually beginning about 
2 to 3 m (8 to 11 ft) below the ground surface.  The water table fluctuates with the 
weather and may reach the ground surface during wet periods.  Several strata of soil 
contain silty and sandy zones; these zones may contain perched groundwater. 

The most shallow confined groundwater aquifer under JSC is a sand layer 18 m 
(60 ft) below the surface.  This aquifer is contained between clay layers at a depth of 
approximately 26 m (85 ft).  The aquifer dips to the southeast by 4 m per km (20 ft 
per mile).  Its thickness ranges from 6 to 10 m (21 to 32 ft), with the thickest part 
toward the east.  

Two important fresh water aquifers are located under JSC and the Houston area–the 
Chicot and the Evangeline.  Both aquifers are comprised of discontinuous sand, silt, 
and clay.  In the southern and eastern parts of the region, the aquifers are artesian.  
At JSC, the base of the Chicot aquifer is between 180 and 210 m (600 and 700 ft) 
below the surface, and the base of the Evangeline aquifer is between 790 to 910 m 
(2,600 to 3,000 ft) below the surface.   
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Water Quality.  Texas waters are classified according to one or more of the following 
use designations: 

• Recreation–contact or non-contact 
• Drinking water supply–domestic supply or aquifer protection 
• Aquatic life–limited, intermediate, high, exceptional, or oyster waters 

Numeric criteria have been established to ensure that these uses are maintained.  
Armand Bayou, Mud Lake, Clear Lake, and Clear Creek are designated as contact 
recreation and high aquatic life waters (30 Texas Administrative Code [TAC] 307).  
Those water bodies are included on the 2004 303d list of impaired waters in Texas 
(TCEQ, 2005).  

Clear Lake and Clear Creek are listed for elevated levels of bacteria.  Armand Bayou 
and Mud Lake are listed for low DO and elevated levels of bacteria.   

The TCEQ ranks the water quality of Texas estuaries.  An estuary's rank is 
determined by its levels of nitrogen, DO, degree of eutrophication, and 
concentration of fecal coliform bacteria.  Out of 80 Texas estuaries, the tidal reach of 
Clear Creek ranks fourth worst, Cow Bayou ranks sixth worst, Armand Bayou ranks 
tenth worst, and Clear Lake ranks sixteenth worst.  The pollutants that most affect 
these estuaries' ranks are fecal coliform bacteria and nutrients. 

Armand Bayou is classified by the TCEQ as “water quality limited.”  The water 
body is designated for contact recreation and high-quality aquatic habitat; however, 
the stream has low levels of DO and high levels of ortho and total phosphorus, 
chlorophyll a, nitrite, and nitrate-nitrogen.  High levels of fecal coliform bacteria 
cause restrictions on the recreational use of the bayou. 

Clear Lake also is classified as “water quality limited” by the TCEQ.  The lake is 
designated for contact recreation and high-quality aquatic habitat.  High 
phosphorus levels and high fecal coliform bacterial counts occur in Clear Lake.  
Chlorophyll a levels in the western end of the lake are high, which indicates 
eutrophication (NASA, 2004a). 

Galveston Bay is part of EPA’s National Estuary Program (NEP).  Armand Bayou is 
a coastal preserve in the Galveston Bay NEP.  As part of the NEP, a Comprehensive 
Conservation and Management Plan (CCMP) has been developed to address all 
aspects of environmental protection for the estuary, including water quality (EPA, 
2007g). 

Regulated Water Discharges and Withdrawals.  JSC purchases approximately 
3,780,000 liters (L) (1 million gallons) of water per day from the Clear Lake City 
Water Authority.  This water is conveyed by pipeline from the Clear Lake City 
Water Authority plant.  The sources are the San Jacinto and Trinity Rivers.  The 
Center uses about 1.02 billion L (272 million gallons) of water per year.   
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JSC does not use groundwater routinely.  However, two water wells (Well Nos. 2 
and 4–TCEQ identifier 1010250) are maintained for contingency and emergency use 
only.  Groundwater is pumped from these wells only for preventive maintenance.   

Approximately 3.21 million L per day (850,000 gallons per day [gpd]) of sanitary 
sewage from buildings and wastewaters from the NASA operations flow in 
underground sewer pipes through a series of lift stations and force mains to a 
wastewater treatment plant (WWTP) operated by the Clear Lake City Water 
Authority.  This WWTP is located offsite, to the northeast of the Center.  The plant 
discharges treated effluent to Horsepen Bayou.  Discharges to the Clear Lake City 
Water Authority are treated to meet the pre-treatment requirements (NASA, 2004a).   

Storm water discharges from industrial sources also require discharge permits.  The 
TCEQ has developed general permits that cover those discharges, as well as 
construction activities, as long as the facility complies with the permits' conditions, 
including preparing a Pollution Prevention (P2) Plan, monitoring effluent quality, 
and keeping records.  NASA has implemented an SWP3 and is covered under a 
general permit (Permit ID TXR05K587) (TCEQ, 2007b).  

3.3.6.2 Affected Environment 
JSC adjoins homes and offices in the Clear Lake City development to the north and 
west.  To the south are shops, offices, and homes in the City of Nassau Bay.  Armand 
Bayou Nature Center is northeast of JSC.  To the east are the West Mansion and 
Clear Lake.  The West Mansion once housed the Lunar and Planetary Institute of 
Rice University (NASA, 2004a). 

JSC is almost entirely within the limits of the City of Houston.  Space Center 
Houston, the new visitor center, is in the extra-territorial jurisdiction of the City of 
Houston (NASA, 2004a). 

Land Use Planning.  
Land Use at JSC.  A map showing the land use at JSC is provided in Exhibit 3-18.  
JSC’s Master Plan divides JSC into four areas by major activities to guide future 
development (NASA, 2004a).   

Area I, the southeastern section, includes the main complex of permanent buildings 
in the primary architectural style of JSC.  These buildings house administration, 
training, operations, major testing, engineering, development sciences, and 
management associated with manned space missions and tourism.  The Space 
Center Houston visitor center is in this area.  The southern part is allocated to 
administration, management, and engineering development.  The northern part has 
mission operations, training, major testing, and science laboratories (NASA, 2004a). 
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Area II, the northeastern section, includes the electrical substation and various 
support facilities.  The southeastern part of this area is restricted for development 
because it is vulnerable to tidal surges from hurricanes.  The far northern part of the 
area is for recreation (NASA, 2004a). 

Area III, to the northwest, is used for hazardous activities.  This area contains the 
Energy Systems Test Area and includes storage areas for hazardous materials, 
explosives, and until recently, a training area for fire control.  It also includes 
industrial-type support for JSC such as maintenance operations, central waste 
collection, service contractor construction activities, and warehouses (NASA, 2004a). 

Area IV is the southwestern quadrant of JSC and is reserved for activities that 
require large open areas.  The northwestern part of the area is used for warehouses, 
shipping and receiving, motor pool, logistic support, and other housekeeping 
functions (NASA, 2004a). 

The remainder of JSC's land is zoned as follows: 

• Restricted Use:  specific development controls, building restrictions, limits on 
physical characteristics or features, activity limitations, etc. 

• Semi-restricted Use:  continued development for an established specific purpose 
or activity; or general restrictions not as stringent as those for restricted use 

• General Use:  unrestricted, multipurpose development 

Easements and Rights-of-Way.  Easements for non-NASA entities cover 200 ha 
(500 acres) of JSC.  These easements include rights-of-way (ROWs) for storm sewers, 
cooling water canals, electrical transmission lines, gas pipelines, and 
telecommunications cables.  NASA grants easements to entities when they do not 
interfere with JSC's functions.  NASA has dedicated easements for Space Center 
Boulevard on the northeast and for widening NASA Parkway to the southeast.  
Exxon Oil Company has an easement for oil drilling on 8 ha (19.8 acres) in the 
northwestern part of the site (NASA, 2004a). 

3.3.7 Noise 
Sensitive receptors to noise generated at JSC include the Child Care Facility 
(Building 210); the Gilruth Recreation Facility (Building 207); the Visitor Center; and 
homes, stores, and offices outside JSC.  Sensitive receptors are those locations where 
low noise levels serve a public need and where the preservation of those qualities is 
important if the area is to continue to serve its intended purpose.  These areas may 
include picnic areas, recreation areas, playgrounds, active sports areas, parks, 
residences, motels, hotels, schools, churches, libraries, and hospitals. 

3.3.7.1 Affected Environment 
JSC's noise sources do not exceed the typical conversation level of 60 dBA at 
receptors outside the Center.  The Center evaluates and controls noise in work areas 
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so that it will not cause hearing loss or physical impairment (NASA, 2004a).  The 
two main sources of noise at JSC–utility-related noise and noise from research and 
testing activities–are discussed in the following subsections. 

Utility Noise.  The Central Heating and Cooling Plant (Building 24), Auxiliary Chiller 
Facility (Building 28), and Emergency Power Building (Building 48) are the primary 
sources of utility-related noise from the operation of boilers, compressors, and 
chillers.  Employees working in these facilities in support of utilities at JSC are 
required to wear hearing protection when the generators are operating. 

Research and Testing.  Many of the facilities at JSC are designed to help evaluate 
whether spacecraft systems and materials can be used on space vehicles. 

The Vibration and Acoustic Test Facility (Building 49) houses an acoustical chamber 
that subjects flight hardware to noise levels up to 165 dBA for 1- to 2-minute 
intervals.  

The Atmospheric Re-entry Materials and Structures Evaluation Facility 
(Building 222), known as the arcjet, is used for testing materials and components 
under aero-thermodynamic heating conditions similar to those encountered during 
space flight and reentry.   

The Propulsion Test Facility (Building 353) is in the northern part of the Energy 
Systems Test Area.  It is equipped with a steam ejection system to produce a vacuum 
during routine test procedures.  Employees at these test facilities are required to 
wear hearing protection while tests are being conducted. 

3.3.8 Site Infrastructure 
3.3.8.1 Affected Environment 
Potable Water Supply.  NASA receives drinking water from the Clear Lake City Water 
Authority, but the two water wells at JSC qualify the facility as having its own water 
supply. 

JSC purchases water from the Clear Lake City Water Authority.  This water comes 
from the San Jacinto and Trinity Rivers and flows through the Coastal Water 
Authority canal system to the City of Houston's Southeast Water Plant.  There it is 
purified and then conveyed by pipeline to the Clear Lake City Water Authority 
plant, just southwest of the Center.  JSC operates and maintains two potable water 
wells and a potable water treatment system that would be used if City of Houston 
and Clear Lake City Water Authority water service were interrupted.  The water 
system most recently was audited by the TCEQ and determined to be in compliance 
on April 27, 2007 (NASA, 2004a). 

Water from the Clear Lake City Water Authority (and the water wells, when used) 
flows under pressure to JSC’s two aboveground potable water storage tanks 
(Buildings 339 and 341).  These tanks store 1 million gallons and 600,000 gallons, 
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respectively.  The tanks are connected in series; water comes into Tank No. 2 
(Building 341) and then moves to Tank No. 1 (Building 339).  If necessary, water is 
chlorinated at the Water Treatment Plant (WTP) Building (Building 322) before 
distribution.  Four booster pumps bring water to an elevated storage tank 
(Building 40) for distribution; the tank holds up to 950,000 L (250,000 gallons) 
(NASA, 2004a).   

Wastewater System.  See the Hydrology and Water Quality, Section 3.3.6. 

Storm Water System.  See the Hydrology and Water Quality, Section 3.3.6. 

Energy Sources.  JSC does not generate electricity using natural gas.  JSC does have 
five diesel generators that burn fuel oil to provide electricity for mission support as 
back-up systems and primarily are used as contingency generators for weather 
support or could be used if electrical service were to be interrupted to the 
Building 30 Mission Control Center.  These generators are authorized by the TCEQ 
to operate under JSC’s Title V permit.  JSC does not provide electricity into the grid.  
JSC purchases natural gas from Centerpoint Energy.  JSC is under a blanket GSA 
contract.  Through modifications to the GSA contract, the facility also purchases 
short-term blocks from the market to match its current load.  This approach saves 
approximately $500,000 each year (NASA, 2007y).   

JSC purchases electricity from Constellation New Energy.  Contracts last for 1 to 
2 years because of the volatility of the market.  JSC is currently under a 1-year block 
and index contract.  The Center buys specific base loads and also purchases 
additional blocks for its daily consumption (NASA, 2007y).   

Both the electricity and natural gas distribution systems are owned by NASA. 

3.3.9 Socioeconomics 
3.3.9.1 Region of Influence 
The economic ROI for JSC is defined as the 10 counties of the Houston-Baytown-
Sugarland MSA4 (Exhibit 3-19).  Approximately 87 percent (or about 
7,500 employees) of civil service and contractor employees live in 3 of the 10 MSA 
counties (Harris, Galveston, and Brazoria) and the remainder live elsewhere in the 
Houston metropolitan area (NASA, 2007a).   

The Clear Lake area, which includes Harris and Galveston counties and parts of the 
cities of Houston and Pasadena, is the center of Houston’s aerospace industry and 
the part of the MSA that is most closely associated with JSC.  

                                                 
4 An MSA is an area, defined by the OMB for federal statistical purposes, consisting of a core area with 50,000 or more 
population and adjacent counties that have a high degree of social and economic integration (measured by commuting 
patterns) with that urban core (OMB, 2006). 
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3.3.9.2 Affected Environment 
Population.  In 2005, more than 5.2 million people lived in the Houston-Baytown-
Sugarland MSA, an increase of 12 percent from the 2000 Census.  By 2010, the 
population of the MSA is projected to grow by 5 percent (U.S. Census Bureau, 2006c; 
Texas State Data Center, 2006). 

Regional Employment and Economic Activity.  Houston is one of the world’s largest 
manufacturing centers for petrochemicals.  Although historically reliant on the 
fortunes of the oil industry, Houston’s economy has diversified strongly into the 
technology and service industries.  The Port of Houston is a major transportation 
hub, moving nearly 250,000 tons of cargo in 2006.  Tourism, to which JSC 
contributes, is the fastest growing industry in the Clear Lake area.  An estimated 
1 million tourists each year visit JSC and its visitor center, Space Center Houston, 
which was designed by Disney (NASA, 2004a; Greater Houston Partnership, 2007a).   

In 2006, the total labor force of the ROI was slightly more than 2.7 million people, 
with an overall unemployment rate of 4.9 percent, the same as the state and only 
slightly higher than the national unemployment rate of 4.6 percent (U.S. Bureau of 
Labor Statistics [BLS], 2006).  The oil and energy industry employs nearly half of the 
labor force.  The Texas Medical Center, one of the world’s largest, employs more 
than 65,000 health care professionals.  Major NASA contractors with offices in the 
area employ an estimated 16 percent of the local labor force.  The Bayport Industrial 
Complex near JSC employed nearly 8,000 workers in 2004 (NASA, 2004a).  

JSC, as NASA’s largest R&D facility, employs approximately 16,000 people–
3,000 civil service and 13,000 contractor personnel.  Prior NASA studies have 
estimated that each job in the aerospace industry generates an additional 2.2 jobs in 
the Houston region (Personal Communication, 2007h; NASA, 2004a; NASA, 2007a).   

JSC generates billions of dollars in contracts annually.  The total economic impact on 
the City of Houston and Texas includes more than 26,435 jobs with personal 
incomes of more than $2.5 billion and total spending that exceeds $3.5 billion (Bay 
Area Houston Economic Partnership [BAHEP], 2007). 

Economic Contribution of the Space Shuttle Program.  In 2006, approximately 4,700 FTE 
employees (770 civil service and 3,900 prime contractor) worked directly on the SSP 
at JSC, or less than one third of total JSC employment.  This estimate includes only 
direct charges to the SSP budget; it excludes base operations and administrative 
personnel, R&D, time spent supporting other programs at JSC, and jobs at offsite 
suppliers and subcontractors within and outside of the region (NASA, 2007a).   

In FY 2006, the SSP put nearly $0.6 billion into the regional economy, including civil 
service and prime contractor salaries and non-payroll procurements to 
subcontractors and suppliers.  Those expenditures generate additional economic 
output, jobs, and income in supporting industries within the ROI.  The total (direct 
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plus indirect and induced5) effect of the SSP on economic output was approximately 
$1.9 billion (which represents less than 1 percent of the nearly $350 billion6 in overall 
economic activity in the 10-county region), $0.84 billion in earnings, and 14,700 jobs 
(NASA, 2007cc).  

3.3.10 Solid Waste 
3.3.10.1 Affected Environment 
Nonhazardous refuse is taken to roll-off boxes at the Central Waste Collection 
Facility (Building 332) and then shipped to the City of Houston landfill (NASA, 
2004a).   

Approximately 93 metric tons of ACM were generated in 1996 from asbestos 
removal from buildings.  Asbestos, an industrial solid waste, temporarily is stored in 
lined and covered roll-off boxes until being shipped to a landfill.  Electrical 
equipment containing PCBs becomes industrial solid waste as electrical equipment 
is replaced.  PCB-contaminated wastes currently are stored in Building 358. 

3.3.11 Traffic and Transportation 
3.3.11.1 Region of Influence 
The transportation ROI for JSC is defined as the 10 counties of the Houston-
Baytown-Sugarland, Texas, MSA–Austin, Harris, Brazoria, Liberty, Chambers, 
Montgomery, Fort Bend, San Jacinto, Galveston, and Waller counties (OMB, 2006).  
The majority (83 percent) of the JSC civil service and contractor employees live in 
Harris, Galveston, and Brazoria counties, while the rest live elsewhere in the 
Houston metropolitan area (NASA, 2007a). 

3.3.11.2 Affected Environment 
Transportation Routes.  Autos and trucks reach the Clear Lake area on SR 3, State 
Highway 146, and I-45.  NASA Parkway connects these roads with the main gate to 
JSC.   

Access Roads to JSC.  JSC is connected to the local roadway system by gates to NASA 
Parkway to the south, Space Center Boulevard to the north and east, and Saturn 
Boulevard to the west.  The site adjoins homes and offices in the Clear Lake City 
development to the north and west.  To the south are shops, offices, and homes in 
the City of Nassau Bay.  Armand Bayou Nature Center is northeast of JSC.  To the 
east are West Mansion and Clear Lake.  The West Mansion once housed the Lunar 
and Planetary Institute of Rice University.  Transportation to JSC for most 
employees is by private auto.  The Center has gates on NASA Parkway to the south, 

                                                 
5 Based on the “multiplier effect” using economic multipliers for the 10-county region from the U.S. Bureau of Economic 
Analysis. 
6 U.S. Bureau of the Census, 2002 Economic Census–Total sales, shipments, receipts, or revenue for all establishments 
(2-digit NAICS codes) in the 10-county JSC ROI.   
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Space Center Boulevard to the east and north, and Saturn Boulevard to the west.  
The transportation routes at JSC are shown in Exhibit 3-20. 

Railroads.  Railroads run parallel to SR 3 and State Highway 146.  The Southern 
Pacific provides freight rail service to Seabrook and the Missouri-Kansas-Texas 
Railroad serves Webster.  JSC does not have any direct rail service. 

Airports and Ports.  Bush Intercontinental Airport, Houston's major airport, is 60 km 
(38 miles) north of JSC.  The William P. Hobby Airport, 24 km (15 miles) northwest 
of JSC, provides regular commercial air service by eight airlines.  EF, which is 13 km 
(8 miles) north of the Center, is primarily a general aviation airport.  Air freight 
service is available at all three airports. 

The Port of Houston and the Port of Galveston serve ocean-going ships and provide 
worldwide cargo service.  The Gulf Intracoastal Waterway and other barge canals 
accommodate smaller vessels. 

Transit.  The Metropolitan Transit Authority of Harris County provides “Park and 
Ride” bus service between Clear Lake City and downtown Houston on a staggered 
schedule and operates a shuttle to the Center. 

3.4 Ellington Field 
EF, the center of aviation-related operations for NASA's manned space program, is 
located 13 km (8 miles) northwest of JSC and 27 km (17 miles) southeast of 
downtown Houston, in Harris County, Texas (Exhibit 3-13).  EF conducts aircraft 
operations for training astronauts and simulating aspects of manned space missions, 
including microgravity, remote sensing, and spacecraft operation.  

The City of Houston owns the majority of the 1,900-acre airport and leases tracts of 
land to the State of Texas and several fixed-base operators.  The Air National Guard 
operates a small parcel of property at EF.  NASA pays a 6-cent-per-gallon cost for 
fuel dispensed to aid with the airfield maintenance.  NASA also pays for paramedic 
and firefighting services at EF.   

The airport is also a transportation hub for JSC employees and equipment, and in 
the past, the Shuttle, transported on a modified Boeing 747 carrier, has stopped at EF 
for transport to KSC.  EF operations are conducted under the management of JSC.  
Directives issued for JSC also apply to EF. 

3.4.1 Air Quality 
3.4.1.1 Affected Environment 
Regional Climate.  The regional climate for the Houston area is provided in 
Section 3.3.1. 
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Emission Sources.  The Houston-Galveston area is classified as a “moderate” ozone 
non-attainment area.  Therefore, EF follows the NSR program and also must 
evaluate all new projects under the General Conformity rule.  EF is categorized as a 
synthetic minor source of air emissions, with three registered PBR sources (NASA, 
2007s).  A synthetic minor permit was issued for these sources in April 2007. 

Texas does not have any state-specific air quality standards; however, it does have a 
“Watch List” of HAPs.  EF is on the watch list for benzene, styrene, and 
1,3-butadiene (TCEQ, 2007).  

Stationary sources of air pollutants at EF include aircraft engine testing, coatings of 
aircraft, fuel storage tank transfers (including fueling) and standing losses, paint 
stripping, degreasing, power generation, and fugitive emissions from chemical 
usage at various locations.  The registered PBR sources are unenclosed abrasive 
blasting operations, unenclosed painting operations, and an aircraft corrosion 
control hangar (NASA, 2007s). 

3.4.2 Hazardous and Toxic Materials and Waste 
3.4.2.1 Affected Environment 
Storage and Handling.  NASA is regulated for the generation of hazardous wastes at 
EF, for which it holds an RCRA registration (#TX2800024067) as an LQG.  EF stores 
small quantities of toxic substances inside buildings and in covered boxes that are 
capable of containing a spill of their contents.  These areas have curbed concrete 
bases or internal steel structures to contain the toxic substances in case of spills 
(NASA, 2005b). There is one less-than-90-day waste accumulation area operated by 
NASA at EF, as well as chemical storage areas in each hangar and operating area.  
There are no major stockpiles of chemicals and the wastes routinely are disposed 
properly, according to the procedures developed by JSC (NASA, 2007s). 

There are no underground storage tanks (USTs) associated with NASA’s activities at 
EF (NASA, 2005b).   

Waste Management.  Wastes are stored at EF in the less-than-90-day accumulation yard 
and are then sent directly to an appropriate waste disposal site.  The wastewater 
generated during the paint stripping activities at the Aircraft Tire and Wheel 
Maintenance Shop (Building 137) is the largest source of hazardous waste at EF.  
Operations at EF also generate large quantities of spent solvent and rags soaked 
with solvent and jet fuel (NASA, 2005b).  

Occasionally, storm water and washwater become contaminated by hazardous 
materials; the water is collected from sumps and disposed as hazardous waste 
(NASA, 2005b).  

Contaminated Areas.  EF is not a CERCLA NPL site (NASA, 2007s).  No contaminated 
areas at the NASA-operated areas at EF have been reported (NASA, 2005b).  
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Toxic Substances.  Asbestos products are found in pipe lagging, boiler insulation, and 
fireproofing materials at EF.  NASA has not surveyed all of its facilities to locate all 
ACMs.  The Maintenance Hangar (Building 276) has two beams that have been 
sprayed with an asbestos-containing insulation.  Additional facilities at EF may 
contain asbestos (NASA, 2005b). Although the paint currently used at EF is lead-
free, some of the buildings may still contain LBPs (NASA, 2005b).  

PCBs are present at EF only in old light ballasts.  As these ballasts are replaced due 
to attrition, they are sent to the Hazardous Waste Storage Facility before disposal by 
a PCB disposal contractor (NASA, 2007s). 

3.4.3 Health and Safety 
3.4.3.1 Affected Environment 
The following subsections outline EF’s programs for protecting the health and safety 
of EF employees and the public.  Noise hazards at EF are outlined in Section 3.3.8. 

Hazardous Materials.  Hazardous materials are used to maintain the aircraft used at EF.  
The hazardous materials used and the hazardous wastes generated at EF are 
discussed in Section 3.4.2.  The implementation of work practices and control 
technologies minimizes employee exposures to hazardous materials.  For spills that 
are too large to be handled by EF employees, a spill response team may be 
summoned from JSC or the Houston Fire Department. 

Buildings at EF contain asbestos in the form of insulation, fireproofing materials, 
and other building materials.  EF complies with the 29 CFR 1910.1001 standard for 
the protection of employees from asbestos exposure.   

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with the DOT 
regulations for interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  The use and storage of certain hazardous materials, 
including fuels, in aircraft operations presents a risk of explosions and fire hazards.  
The hangars at EF are equipped with automatic fire detection systems with sprinkler 
and foam systems.  At EF, fire protection is contracted with the City of Houston Fire 
Department. 

Aircraft Safety.  Aircraft-related operations at EF are conducted in accordance with 
Federal Aviation Administration (FAA) regulations to protect the health and safety 
of the crew, the EF employees, and the public during taxis, takeoffs, flights, and 
landings. 
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3.4.4 Hydrology and Water Quality 
3.4.4.1 Affected Environment 
Surface Waters.  EF is located 13 km (8 miles) northwest of JSC.  It is part of the 
Armand Bayou watershed.  Horsepen Bayou, a tributary of Armand Bayou, is 
located to the southeast (Exhibit 3-17).  At EF, Horsepen Bayou is non-tidal.  The 
Armand Bayou watershed drains about 140 km2 (54 square miles) of southeastern 
Harris County.  Armand Bayou itself flows into the northern end of Mud Lake, an 
estuary of Clear Lake.  Clear Lake flows to the western side of Galveston Bay.  
Armand Bayou is a coastal preserve in the Galveston Bay NEP. 

Storm water from NASA tracts at EF drains to the south into Horsepen Bayou via 
storm sewers, culverts, drainage ditches, and swales (NASA, 2005b).   

Groundwater.  Groundwater resources under EF are similar to those beneath JSC, as 
described in Section 3.3.6. 

Water Quality.  Water quality resources for EF are described in Section 3.3.6.  Ground 
subsidence is an issue near EF.  NASA uses the Houston municipal water supply, 
most of which comes from surface water (NASA, 2005b).  

Regulated Water Discharges and Withdrawals.  Treated water is supplied to the airport 
from the City of Houston's water main along State Highway 3.   

Wastewater from NASA’s EF operations includes sewage, rinse water, washwater, 
oil/water separator effluent, and washrack wastewater.  Wastewater from EF is 
conveyed to a Sewage Treatment Plant (STP) owned by the Metro Central Advisory 
Committee southeast of the airport.  The plant is operated by the Gulf Coast Waste 
Disposal Authority.  Effluent from the plant flows into Horsepen Bayou south of the 
airport. 

Impervious surfaces at EF generate runoff during rain events.  Storm water 
discharges from industrial sources require discharge permits.  A general permit 
from the TCEQ covers the discharges as long as the facility complies with the 
permit’s conditions, including preparing a P2 Plan, monitoring effluent quality, and 
keeping records.  NASA is covered under a general permit and complies with its 
conditions (TCEQ, 2007b).  

3.4.5 Land Use 
3.4.5.1 Affected Environment 
NASA occupies 15 ha (37 acres) of EF on six separate tracts of land.  Two tracts 
adjoin the apron of Runway 17R-35L.  The tracts are fully developed; facilities 
include hangars, offices, warehouses, repair and maintenance facilities, fire 
suppression systems, and parking lots (NASA, 2005b).  NASA land uses and other 
land uses adjacent to EF are discussed below.  Land use planning for NASA’s 
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facilities at EF is performed by the Facilities Development Division of JSC’s Center 
Operations Directorate. 

NASA Land Uses.  EF, the largest general aviation reliever airport in Houston by 
providing traffic relief to the two main airports in Houston, covers 750 ha 
(1,900 acres), of which 15 ha (37 acres) are NASA tracts (Turner, Collie and Braden, 
1991).  The largest tract (10 ha, or 23 acres) is at the southern end of the airport and 
contains most NASA activities and airplane parking.  Adjoining this tract are small 
tracts used for fire protection and for auto parking.   

Fifteen hundred m (1 mile) north of the southern tract is the second largest tract 
(4 ha, or 10 acres) containing the Maintenance Hangar (Building 990), Aircraft 
Operations Building (Building 993), Aircraft Maintenance Support Building 
(Building 994), and airplane parking.  The two remaining tracts hold the Supply and 
Maintenance Warehouse (Building 380) and auto parking. 

NASA Buildings and Other Structures.  NASA has 22 buildings and 8 other structures at 
EF.  Three hangars are used for aircraft maintenance (NASA, 2005b).  One hangar is 
located in the north tract; this hangar has additions for shop machines and technical 
facilities.  The two south hangars (Buildings 276 and 135) have additions for 
machine shops and office buildings.  Nearby are warehouses and an office and 
warehouse building for purchasing, receiving, distribution, and shipping (NASA, 
2005b).  

Other NASA structures include five storage sheds, two gate houses, a deluge pump 
station, two deluge storage tanks, an airplane wash rack, an engine test complex, 
two special projects buildings, and a hazardous materials storage area.   

Easements and Rights-of-Way.  The NASA tracts have several sanitary sewer and other 
utility easements; these are shown in the Airport Master Plan (Hoyle, Tanner and 
Associates, 1987).  NASA controls only parts of the airport roadway system and 
apron area (NASA, 2005b). 

3.4.6 Noise 
3.4.6.1 Affected Environment 
The following subsections describe the two types of noise generated at EF, which 
include noise generated by engine testing and by aircraft operation.  Most of the 
land surrounding EF is undeveloped.  The closest sensitive receptor is a commercial 
development 200 m (670 ft) away. 

Noise Generated by Engine Testing.  The Engine Test Complex (Building 140) and the 
Sound Suppression Facility (Building 151) generate the most noise of the stationary 
sources at EF.  These sources produce noise of variable duration and frequency 
(NASA, 2005b).  
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The Engine Test Complex tests engines outside of the airplane for up to 4 to 6 hours 
each day.  Each engine is tested in idle, military thrust, and afterburner modes.  
During tests in the afterburner mode, noise levels as high as 142 dBA are generated 
in the building.  Monitors have recorded noise levels of 90 dBA at a distance of 20 m 
(60 ft) from the facility.  The nearest receptor to the Engine Test Complex is a 
commercial development 200 m (670 ft) to the southwest, beyond State Highway 3. 
Noise levels of 68 dBA at this receptor have been estimated when noise levels in the 
Engine Test Complex are at peak levels (NASA, 2005b). 

The Sound Suppression Facility tests engines in the airplane after they are tested in 
the test complex.  Tests are conducted twice per week for 30 minutes to 2 hours in 
the Sound Suppression Facility.  Noise contours provided by the manufacturers of 
the engines indicate that noise levels of 90 dBA may extend 40 to 60 m (140 to 190 ft) 
from the test site.  The nearest receptor from the Sound Suppression Facility is the 
same commercial development mentioned above, 400 m (1,300 ft) to the southwest. 
It is estimated that noise levels reaching 69 dBA would reach this receptor when an 
engine is being tested at its maximum output.  Employees at these two facilities are 
required to wear hearing protection when tests are being conducted (NASA, 2005b). 

Noise Generated by Aircraft.  Noise sources at EF include the tactical jet operations 
conducted by the Texas Air National Guard (TxANG) and NASA.  Noise levels at 
75 dBA generated by NASA flight operations surround the runways; also, aircraft 
noise at this level extends over the airfield property boundary and encroaches on 
open areas beyond the runways.  Noise levels of 65 dBA generated by NASA flight 
operations extend beyond the airport property into primarily undeveloped areas, 
but also reach surrounding residential and commercial communities.  Noise levels of 
65 dBA are higher than the noise generated by normal conversation, but are lower 
than the 85-dBA threshold that may cause hearing damage (NASA, 2005b). 

3.4.7 Site Infrastructure 
3.4.7.1 Region of Influence 
The ROI for energy sources is defined as the SSP-related facilities and the energy 
sources for these facilities at EF. 

3.4.7.2 Affected Environment 
Potable Water Supply.  See the Hydrology and Water Quality, Section 3.4.4. 

Wastewater System.  See the Hydrology and Water Quality, Section 3.4.4. 

Storm Water.  See the Hydrology and Water Quality, Section 3.4.4. 

Energy Sources.  NASA does not generate electricity at EF using natural gas.  
Electricity is generated on an emergency basis using diesel generators.  EF does not 
provide electricity into the grid.  NASA uses the Houston municipal electricity and 
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natural gas supply at EF.  The distribution systems are owned by the airport (NASA, 
2007s).   

3.4.8 Solid Waste 
3.4.8.1 Affected Environment 
Solid waste generated at EF is sent to JSC, where nonhazardous refuse is taken to 
roll-off boxes at the Central Waste Collection Facility and then shipped to the City of 
Houston landfill.  Classified wastes (paper, microfilm, and microfiche) either are 
taken to the classified waste incinerator or to the Classified Waste Disintegrator 
Facility, then are landfilled as solid waste (NASA, 2005b).  

3.4.9 Traffic and Transportation 
3.4.9.1 Region of Influence 
The transportation ROI for JSC is defined as the 10 counties of the Houston-
Baytown-Sugarland MSA.  Like JSC, EF is located in Harris County and is subject to 
the same commuting patterns.  

3.4.9.2 Affected Environment 
Transportation.  EF is in the South Belt Ellington area, which includes areas along I-45 
to the northwest and southeast of the airport and along the Sam Houston Parkway 
(South Belt) to the northeast and southwest.  The airport is close to the Clear Lake 
area to the southeast, the City of Pasadena to the northeast, and South Houston to 
the north. 

Access Roads to Ellington Field.  Automobiles and trucks can reach the Clear Lake area 
on State Highway 3, State Highway 146, and I-45.  NASA Parkway connects these 
roads with the main gate into EF.   

Railroads.  Railroads run parallel to State Highway 3 and State Highway 146.  The 
Southern Pacific provides freight rail service to Seabrook and the Missouri-Kansas-
Texas Railroad serves Webster.  EF does not have any direct rail service. 

Airports and Ports.  Airports and ports in the Houston area are described in 
Section 3.3.12.   

Transit.  Transportation to EF for most employees is by private auto.  The 
Metropolitan Transit Authority of Harris County provides “Park and Ride” bus 
service between Clear Lake City and downtown Houston on a staggered schedule 
and operates a shuttle to the EF Center. 
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3.5 El Paso Forward Operation Location 
EPFOL is located at the EPIA in El Paso, Texas, on 2,833 ha (7,000 acres) of land 
(Exhibit 3-21).  EPFOL operations are under JSC’s management, and the 
management directives issued for JSC also apply to EPFOL. 

 EPIA is owned and operated by the City of El Paso and NASA leases land from the 
City.  The lease between the City of El Paso and NASA, administered by the WSTF, 
ends in 2010.  Biggs Army Airfield and the Fort Bliss Military Reservation are 
adjacent to the airport on the northern and eastern sides.  The topographic features 
near EPIA are the Franklin Mountains to the west, desert terrain to the north and 
east, and the Rio Grande valley to the south.  EPIA is classified as a medium-duty air 
traffic hub by the FAA and serves several airlines, air freight operators, NASA, and 
occasional military aircraft. 

NASA operates its facilities according to state, city, FAA, and NASA rules and 
regulations.  JSC supports EPFOL with regard to environmental issues such as 
permitting, inspections, and P2.  WSTF supports EPFOL with regard to occupational 
health issues.  EPFOL maintains two aircraft hangars at EPIA that have two distinct 
operations, supported by two different contractors.  Hanger 1 is the Shuttle Training 
Aircraft (STA) Hangar, with two shifts operating at the hangar.  Hangar 2 primarily 
is used for T-38 maintenance activities and avionics upgrades.  There also are areas 
used to park aircraft and an aircraft washing area. 

Astronauts fly T-38s from EF to EPFOL to prepare for flights in the STA.  The 
astronauts are briefed at EPFOL for their training missions in the STA.  A typical 
training mission in the STA is illustrated in Exhibit 3-22. 

The aircraft maintenance crews are provided by the USAF from Holloman AFB 
through a contract administered at Tinker AFB.  NASA also has the crews at Fort 
Bliss on hold for quick turnarounds on unexpected maintenance activities that are 
not performed routinely at EPFOL. 
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EXHIBIT 3-22  
Typical Astronaut Training Mission Activities Conducted at EPFOL 
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Typical Astronaut Training Mission Activities Conducted at EPFOL 

 

3.5.1 Air Quality 
3.5.1.1 Affected Environment 
Regional Climate.  El Paso’s climate is arid.  The average daily maximum temperature 
over a year is 77.5 degrees Fahrenheit (°F) and the daily minimum is 49°F.  The 
average monthly temperature is 63.3°F.  Average rainfall per year is 8.8 inches.  An 
average of 4.3 inches of snow falls per year, but snowfalls generally are gone within 
a few hours.  Dust storms and sandstorms are common because natural vegetation is 
sparse (NASA, 2004c). 

Emission Sources.  EPA has designated El Paso County as a moderate non-attainment 
area for CO and PM-10.  (On January 11, 2006, the State of Texas requested that EPA 
redesignate the area as attainment for the CO standard).  Therefore, EPFOL follows 
the NSR program and also must evaluate new projects under the General 
Conformity rule.  El Paso is in attainment for all other criteria pollutants (NASA, 
2007s).   

EPFOL is categorized as a minor source of air emissions, with one registered PBR 
source (the aircraft corrosion control hangar) and a few unregistered PBRs.  The 
TCEQ only requires written notice when permitted sources are removed, and the 
permit then becomes void (NASA, 2007s). 

Activities at EPFOL Hangar 1, the STA Hangar, include astronaut training, aircraft 
turn-around, unscheduled maintenance, and aircraft washing.  Hangar 2 at EPFOL 
is the T-38 Hangar.  Hangar 2 houses the corrosion prevention program, which 
provides corrosion prevention treatment to T-38 aircraft.  This treatment involves 
physical grinding and applying primers, paints, and sealants in a paint booth.  
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Structural maintenance and avionics system upgrade operations also are performed 
in Hangar 2 (NASA, 2007s). 

3.5.2 Hazardous and Toxic Materials and Waste 
3.5.2.1 Affected Environment 
Storage and Handling.  EPFOL is categorized as a small-quantity generator (SQG) of 
hazardous waste, as defined by the State of Texas Waste Reduction Policy Act 
(WRPA) of 1991, generating between 100 and 1,000 kg of hazardous waste a month 
(NASA, 2007s).  EPFOL is a sub-installation of JSC and, as such, environmental 
support is provided by the JSC Environmental Services Office (ESO) (NASA, 2004c). 

Hangers 1 and 2 contain chemical storage areas operated by the USAF.  Unused 
products and materials are returned to the USAF.  There are no major stockpiles of 
chemicals and wastes routinely are disposed properly, according to the procedures 
developed by JSC (NASA, 2004c).  

Waste Management.  Each hangar contains less-than-90-day waste accumulation areas 
operated by the USAF.  

Asbestos and Lead-based Paint.  No asbestos is known to be present in SSP facilities at 
EPFOL.  

LBP is a potential concern for the demolition of buildings and structures built before 
1978.  Demolition debris potentially containing LBP is subject to landfilling 
restrictions. 

EPFOL does not release a quantity of pollutants high enough to trigger an 
Emergency Planning and Community Right-to-Know Act (EPCRA) Toxic Release 
Inventory (TRI) report (NASA, 2007s).   

3.5.3 Health and Safety 
3.5.3.1 Affected Environment 
Astronauts fly T-38s from EF to EPFOL to prepare for flights in the STA.  The 
astronauts are briefed at EPFOL for their training missions in the STA.  At EPFOL, 
general maintenance on aircraft is conducted, including corrosion control, structural 
maintenance, and avionics work.  The following subsections outline EPFOL’s 
programs for protecting the health and safety of the employees at EPFOL, as well as 
the public.  Noise hazards at EPFOL are outlined in Section 3.5.5. 

Hazardous Materials.  Hazardous materials are used to maintain the aircraft at EPFOL.  
The hazardous materials used and hazardous wastes generated are discussed in 
Section 3.5.2.  The degree of exposure to hazardous materials is minimized by the 
implementation of work practices and control technologies.  Spills occur 
infrequently at EPFOL.  When spills do occur, they are immediately contained and 
recovered using rags or other absorbent material.  The spill residue is transferred to 
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an appropriately labeled drum for storage and transport offsite for disposal.  
Hazardous materials (HAZMAT) services are provided by the City of El Paso; 
employees may dial 911 for assistance with spills that are too large for EPFOL 
employees to manage.   

The buildings at EPFOL were constructed after 1990; therefore, it is unlikely that any 
ACMs are present at the facility.   

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with DOT 
regulations for the interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  Using certain hazardous materials presents a risk of 
explosions and fires.  At EPFOL, fire protection and rescue are provided by EPIA 
and the City of El Paso Fire Department.  The Airport Fire Department responds 
within 7 minutes, as indicated by recent fire drills, but has limited capabilities for 
structural fires.  The City of El Paso would provide a combined response for the 
structures at the NASA hangars. 

Aircraft Safety.  All aircraft-related operations at EPFOL are conducted in accordance 
with FAA regulations to protect the health and safety of the crew, the EPFOL 
employees, and the public during taxis, takeoffs, flights, and landings. 

3.5.4 Hydrology and Water Quality 
3.5.4.1 Affected Environment 
Surface Waters.  No waters of the U.S., such as rivers or arroyos, exist within the 
boundaries of EPIA.  The airport is located in the Rio Grande River watershed. 

In heavy rains, water drains to undefined drainages and pools in low areas.  A 
retention basin is located in the eastern portion of EPIA.  A water tank operated by 
the El Paso Water Utility Public Service Board is located in the southeastern portion 
of EPIA (NASA, 2004c).   

Groundwater.  The Hueco-Bolson aquifer underlies the EPFOL.  Wells have been 
drilled into this aquifer in the vicinity of the eastern portion of EPIA.  All of the wells 
are between 213 and 244 m (700 and 800 ft) deep.   

The Hueco-Bolson aquifer is a thick sequence of Tertiary and Quaternary sediment 
formed in the faulting between area mountain ranges.  The Hueco-Bolson consists of 
silt, sand, and gravel in the upper part and clay and silt in the lower part, with a 
combined thickness of approximately 274 m (9,000 ft).  The aquifer contains fresh to 
slightly saline water (TCEQ, 2005).  

Regulated Water Discharges and Withdrawals.  Potable water is provided to the EPIA and 
NASA from El Paso Water Utilities.   
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Wastewater generated at EPFOL and discharged to the sanitary sewer system is 
directed to the El Paso Water Utilities’ Public Service Board Haskell Street WWTP.  
The El Paso Water Utilities Public Service Board treats and discharges wastewater 
under NPDES Permit TX0026751, issued by EPA, and under Texas Pollutant 
Discharge Elimination System (TPDES) Permit WQ0010408-004, issued by the TCEQ 
(NASA, 2004a). 

NASA has submitted a Notice of Intent (NOI) to be covered under a general permit 
for storm water discharges from industrial facilities and complies with its conditions 
(NASA, 2004a).  The general permit from the TCEQ covers the discharges, as long as 
the facility complies with the permit’s conditions, including preparing a P2 Plan, 
monitoring effluent quality, and keeping records.   

3.5.5 Noise 
3.5.5.1 Affected Environment 
Aircraft operations are the primary source of noise at EPFOL. Normal operations at 
the EPFOL produce relatively low noise levels when compared to EPIA’s flight 
operations, which produce the dominant noise levels in the vicinity.  Most of the 
land immediately surrounding the site is undeveloped and does not contain 
sensitive site receptors (NASA, 2004c). 

Activities that occur in Hangar 1 at EPFOL include flight checks, aircraft refueling, 
unscheduled maintenance, and aircraft washing.  These activities generate low noise 
levels, below 85 dBA.  Corrosion prevention and structural maintenance of aircraft 
are conducted in Hangar 2 as needed.  These activities also generate low levels of 
noise.  Hearing protection typically is not required (NASA, 2004c).  No sensitive 
receptors are known to be located within the noise ROI. 

3.5.6 Site Infrastructure 
3.5.6.1 Region of Influence 
The ROI for energy sources is defined as the SSP-related facilities and the energy 
sources for these facilities at EPFOL. 

3.5.6.2 Affected Environment 
Potable Water Supply.  See “Hydrology and Water Quality,” Section 3.5.4. 

Wastewater System.  See “Hydrology and Water Quality,” Section 3.5.4. 

Storm Water System.  See “Hydrology and Water Quality,” Section 3.5.4. 

Energy Sources.  NASA uses the City of El Paso’s municipal electricity and natural 
gas supply at EPFOL.  The distribution systems are owned by the airport (NASA, 
2007s).   
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3.5.7 Solid Waste 
3.5.7.1 Affected Environment 
EPFOL is a small quantity generator of wastes and those wastes are regulated 
through the JSC industrial solid waste program.  The location of waste disposal may 
change with waste type and facility audits. 

3.5.8 Transportation and Traffic 
3.5.8.1 Region of Influence 
The transportation ROI for EPFOL is defined as El Paso County, Texas.  El Paso 
County is also the El Paso MSA, made up of the City of El Paso in the northwestern 
portion of the county and the surrounding area (OMB, 2006). 

3.5.8.2 Affected Environment 
Transportation.  I-10 is south of EPFOL.  U.S. Highway 180 and one major arterial, 
Airway Boulevard, connect the project site to I-10.  U.S. 180, to the south of the 
project site, runs east-west and has three lanes in each direction. 

Access Roads to EPFOL.  The primary connection from the project site to U.S. 180 is 
through Airway Boulevard and Terminal Drive (Exhibit 3-23).  The secondary access 
to the project site from U.S. 180 is through American Drive, Boeing Drive, and Air 
Way Boulevard.  Airway Boulevard links the project site to I-10.   

Railroads.  Southern Pacific Railroad runs west of the project site.  Freight service to 
the international airport is provided by this railroad.  EPFOL does not have any 
direct rail service. 

Airports.  EPIA is adjacent to and north of the project site.  Cidad International 
Airport is approximately 24 km (15 miles) south of the project site.  Air freight 
services are available at these airports. 
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3.6 Stennis Space Center 
NASA’s SSC is located near the Gulf of Mexico in western Hancock County, 
Mississippi, approximately 89 km (55 miles) northeast of New Orleans, Louisiana, 
and approximately 48 km (30 miles) west of Biloxi and Gulfport, Mississippi 
(Exhibit 3-24).  The facility is situated at 30.38 north latitude and 89.60 west 
longitude at its center point.  In May 1962, the federal government acquired 
approximately 56 km2 (13,800 acres) that constitute the "Fee Area," or the confines 
within the gates of SSC.  In this area, NASA, along with numerous federal and state 
agencies, has constructed administrative, research, remote sensing, and propulsion 
testing facilities.  The latter activity is restricted to NASA and is the major function 
of the Center.  SSC has been named as NASA’s program manager for propulsion 
testing, and many new programs are envisioned.  Because of SSC’s proximity to 
MAF, the socioeconomic analysis for SSC in this document is included in the 
analysis for MAF. 

Rocket testing operations necessitated the development of a Buffer Zone for safety 
and acoustic considerations.  A perpetual restrictive easement of 506 km2 
(125,001 acres) was acquired, which extends 9.6 km (6 miles) in all directions of the 
Fee Area.  The majority of the Buffer Zone is located in Hancock County, 
Mississippi, although portions extend into Pearl River County, Mississippi; and 
St. Tammany Parish, Louisiana.  The region is bounded on the east and west by the 
Pearl River and Jourdan River watersheds, respectively.  Currently, the government 
owns 30.6 km2 (6,808 acres) of the Buffer Zone, with the remainder being held by 
individuals or corporations.  Provisions of the restrictive easement prohibit 
maintenance or construction of dwellings and other buildings suitable for human 
habitation.  The predominant land use in the Buffer Zone includes sand and gravel 
mining, timber production, livestock production, and recreational pursuits such as 
hunting and fishing.   

Several communities are situated just outside the Buffer Zone including Pearlington, 
Waveland, Bay St. Louis, Kiln, and Picayune, Mississippi; and Slidell and Pearl 
River, Louisiana.  There are 12.1 km (7.5 miles) of canals inside the Fee Area 
available to transport material within SSC.  The SSC canal system links to the East 
Pearl River through a canal lock system.  The East Pearl River links SSC to the 
national waterway transportation system.  It is 33.8 km (21 miles) from the main 
canal to the Gulf Intracoastal Waterway.  The canal system provides a means of 
transporting large rocket engines, propellants, and other heavy equipment and 
materials to the facility. 
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The SSC’s Center Operations Directorate, NASA Environmental Management, is 
responsible for permitting, compliance, and monitoring NASA activities and many 
of the resident activities that may affect the environment.  Sitewide environmental 
and industrial hygiene programs are provided by NASA to tenant agencies as part 
of the shared-pool operations; however, NASA does not accept responsibility for 
tenant or contractor compliance.  Each resident organization has its own 
environmental personnel responsible for the organization’s environmental 
compliance for permitting, NEPA, etc.  When a resident organization wants to 
change a discharge for which SSC holds a permit or to perform an activity onsite, the 
organization is required to fill out a Preliminary Environmental Survey (PES) to 
evaluate whether its discharge requires pretreatment or if the action requires NEPA 
documentation.  Resident organizations typically are required to obtain their own 
air permits.  If a resident agency’s wastewater discharge exceeds the SSC permit 
limits, the resident agency must obtain its own water permit.  SSC Environmental 
Management reviews the PES to determine if the resident organization activities will 
affect SSC and requires the resident agency to follow its own NEPA regulations.  
The Facility Operating Services (FOS) contractor can dispose of tenant waste or 
respond to a spill on a fee-per-service basis (NASA, 2007s). 

3.6.1 Air Quality 
3.6.1.1 Affected Environment 
Regional Climate.  SSC lies in a humid subtropical region, based on the Köppen-Geiger 
system of climate classification.  The climate typically lacks a dry season.  The 
climate is temperate and rainy with hot summers (NASA, 2005a). 

The average annual temperature at SSC is about 66°F.  The average seasonal 
temperatures are 53°F in the winter, 65°F in the spring, 79°F in the summer, and 64°F 
in the fall (NASA, 2005a).   

On average, there are only 84 clear days per year.  For the rest of the year, it is 
typically partly cloudy for 114 days and cloudy for 167 days.  It is frequently foggy 
from mid-October to May.  Heavy fogs that limit surface visibility to 1/4 mile or less 
occur an average of 42 days per year, usually during late night and early morning 
hours (NASA, 2005a). 

Rainfall averages about 60 inches per year, but varies by plus or minus 20 inches per 
year (NASA, 2005a).   

Prevailing surface winds are from the south and southeast through two thirds of the 
year and from the north for the rest of the year, while upper level winds generally 
prevail from the west and southwest. The hurricane (tropical cyclone) season runs 
from June to November.  Cyclone intensity ranges from weak to large and intense, 
with maximum wind speeds approaching 200 mph.  The Gulf Coast averages one 
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tropical cyclone per year; approximately two thirds of these are hurricane force with 
winds greater than 74 mph (NASA, 2005a). 

Emission Sources.  The ambient air quality of the three southern Mississippi counties 
(Hancock, Harrison, and Jackson) is considered to be in attainment for PM10, PM2.5, 
ozone, CO, sulfur dioxide, nitrogen oxides (NOx), and lead (NASA, 2007b).  
Mississippi does not have any additional state-specific air quality standards. 

SSC is a minor source of HAPs.  As a result, maximum achievable control 
technology (MACT) standards do not apply.  Currently, SSC operates under Title V 
Operating Permit #1000-00005, originally issued in February 1998 and renewed in 
2003.  On March 27, 2001, SSC obtained a PSD permit (NASA, 2005a). 

NASA operates more than 40 diesel fuel-burning generators and engines, including 
four 1,500-kilowatt (kW) generators and ten 3,475-kW engines that support the 
deluge water system for the A1, A2, and B1/B2 Test Stands.  NASA also operates a 
Fuel Dispensing Facility, an HCFC Recovery Facility, an Abrasive Blast Facility, a 
Rocket Testing Facility, and Flare Stacks (NASA, 2007s).   

NASA maintains an ODS phase-out plan at SSC.  Since the implementation of this 
plan in 1993, NASA has reduced its use of chlorofluorocarbons (CFCs) and methyl 
chloroform and terminated its use of halons.  NASA operates a computerized 
refrigerant database system (Refrigerant Compliance Manager [RCM]) at SSC to 
track and maintain information about all cooling systems onsite.  This system 
enables NASA to monitor refrigerant usages, leak rates, and other data at SSC to 
minimize the release of ODSs to the environment (NASA, 2007s). 

3.6.2 Biological Resources 
3.6.2.1 Affected Environment 
Vegetation.  Four major plant community types have been identified in the SSC area.  
These community types, generally identified by the predominant type of vegetation, 
are as follows:  Pine Flatwoods, Bottomland hardwood, Pitcher plant bogs and 
swamps, and Grasslands and marshes. Pine Flatwoods account for the majority of 
the vegetation in the undeveloped portions of SSC and in the surrounding Buffer 
Zone.  The dominant species in these communities are slash pine interspersed with 
some cypress, loblolly pine, swamp tupelo, red maple, and sweet gum.  Oak species 
occur in locations that are more elevated with better drainage.  The understory in 
these communities includes holly species, sweet bay gallberry, yaupon, wax myrtle, 
grasses, and cane.  Bottomland hardwood communities occur in low, poorly drained 
soils, which may have standing or slowly moving water.  The dominant species in 
these communities are black gum, swamp tupelo, and pond cypress.  The 
understory includes ash species, black willow, red maple, poison ivy, and 
honeysuckle.  Few grass or forb (herbs other than grass) species occur in these 
communities.  Pitcher plant bogs are unique to the coastal plain of the southeastern 
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U.S. and occur in low-lying, poorly drained areas with acidic soil.  The few mature 
trees, if any are present, are generally cypress or longleaf pine species.  These 
communities occur where the area is burned regularly, which prevents transition to 
forest or bottomland hardwood-type communities.  Prominent herbaceous species in 
Pitcher plant bogs include orchids, sundews, pitcher plants, pipeworts, and yellow-
eyed grass (NASA, 2005a). 

Wetlands.  Large portions of the Fee Area and Buffer Zone are considered 
jurisdictional wetlands by the USACE (Exhibit 3-25).  SSC maintains four areas to 
provide for wetland mitigation to compensate for the filling of jurisdictional 
wetlands during construction activities in the Fee Area.  NASA and SSC 
Environmental Management coordinate with the USACE for activities that affect 
wetlands and for mitigation activities (NASA, 2007s).  On SSC, portions of Bayou 
LaCroix, Mulatto Bayou, and the Pearl River in the Buffer Zone are designated as 
below the watermark of ordinary high tides (NASA, 2007s).   

Floodplains.  Documented floodplains at SSC are a 100-year floodplain along the East 
Pearl River at the western edge of the Fee Area and 100-year floodplains along the 
Wolf Branch and the Lion Branch of Catahoula Creek in the northeastern portion of 
the Fee Area (Exhibit 3-26).  The majority of SSC is in an area of minimal flooding, 
and there is little development in the documented floodplains at SSC (NASA, 
2005a).  NASA and SSC Environmental Management coordinate with the USACE for 
activities that affect floodplains (NASA, 2007s). 

The Pearl River, extending through the Buffer Zone, and the Jourdan River from the 
confluence of Catahoula Creek to the Bay of St. Louis are Inventory Rivers listed on 
the Nationwide Rivers Inventory (NRI).  These rivers are protected under the Wild 
and Scenic Rivers Act (NASA, 2007s). 

Wildlife.  SSC provides diverse terrestrial habitats including grasslands, forests, and 
wetlands for a variety of wildlife species.  A complete list of the wildlife 
documented on SSC is provided in the ERD (NASA, 2005a).   

Protected Species and Habitats.  The Pearl River, which is used for SSC barge traffic, has 
been identified as an excellent example of a large Gulf Coastal Plain river with 
extensive swamplands.  The river supports numerous endangered, threatened, and 
rare species.  The only plant species at SSC listed as endangered by the USFWS (and 
also as critically imperiled by the Louisiana Department of Wildlife and Fisheries 
[LDWF]) is the Louisiana quillwort (Isoetes louisianensis).  None of the surveys 
conducted in the early 1990s or in 1998 found any evidence of the existence of 
Louisiana quillwort on SSC (NASA, 2005a).  Exhibit 3-27 lists the federal and 
Louisiana or Mississippi state-listed wildlife species that have ranges within SSC 
(NASA, 2005a; LDWF, 2004; Mississippi National Heritage Program [MNHP], 2002). 
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Code, Description

E1UB, ESTUARINE SUBTIDAL Unconsolidated Bottom

E2EM, ESTUARINE INTERTIDAL Emergent

L1UB, LACUSTRINE LIMNETIC Unconsolidated Bottom

L2US, LACUSTRINE LITTORAL Unconsolidated Shore

PAB, PALUSTRINE  Aquatic Bed

PEM, PALUSTRINE  Emergent

PFO, PALUSTRINE  Forested

PSS, PALUSTRINE  Scrub-Shrub

PUB, PALUSTRINE  Unconsolidated Bottom

PUS, PALUSTRINE  Unconsolidated Shore

R1UB, RIVERINE TIDAL Unconsolidated Bottom

R2UB, RIVERINE LOWER PERENNIAL Unconsolidated Bottom

R2US, RIVERINE LOWER PERENNIAL Unconsolidated Shore

R3US, RIVERINE UPPER PERENNIAL Unconsolidated Shore
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EXHIBIT 3-27 
Federal- and State-listed Wildlife Species with Ranges that Include SSC 

  Level of Protection 

Scientific  
Name Common Name 

State 
Louisiana/ 
Mississippi Federal 

Fish 

Acipenser oxyrhynchus desotoi Gulf sturgeon T/E T 

Reptiles and Amphibians 

Drymarchon  couperi Eastern indigo snake -/E T 

Gopherus polyhemus Gopher tortoise T/E T 

Birds 

Picoides borealis Red-cockaded woodpecker E/E E 

Falco peregrinus American peregrine falcon T/T - 

Mammals 

Felis concolor coryi Florida panther E/E E 

Notes: 
E = Endangered 
T = Threatened 

 
Plants.  The Mississippi Department of Wildlife, Fisheries and Parks (MDWFP) and 
the LDWF list 142 plant species on SSC as special concerns because they are known 
or suspected to occur in low numbers (NASA, 2005a).  (Note that the Mississippi 
and Louisiana state rankings are assigned by each state’s Natural Heritage Program, 
which may result in inconsistencies in species’ rankings from state to state.)  A total 
of 52 of these plant species are listed as critically imperiled because of their extreme 
rarity (five or fewer occurrences or few remaining individuals or acres) or because of 
some other factor(s) making them vulnerable to extirpation (NASA, 2005a).  The 
ERD lists the special concern plant species identified at SSC (NASA, 2005a). 

Wildlife.  The SSC ERD (NASA, 2005a) lists the MDWFP and LDWF endangered or 
threatened wildlife species and wildlife species of special concern for Hancock 
County and/or St. Tammany Parish.  Ecological surveys found no evidence of the 
existence of the gopher tortoise, eastern indigo snake, red-cockaded woodpecker, 
peregrine falcon, or Florida panther (NASA, 2005a).  The following wildlife species 
were identified in the western portion of the Fee Area:  American alligator (Alligator 
mississipiensis), ringed map turtle (Graptemys oculifera), alligator snapping turtle 
(Macroclemys temminckii), and Louisiana black bear (Ursus americanus luteolus) 
(NASA, 2005a).   
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3.6.3 Cultural Resources 
3.6.3.1 Affected Environment  
Archaeological Resources.  There are four NRHP-eligible archaeological sites within 
the boundaries of SSC, one of which has been nominated but not yet listed.  The 
remains of Gainesville, a small logging town, have been excavated partially and 
nominated to the NRHP.  The remains of Logtown have been determined potentially 
eligible for listing in the NRHP and an evaluation of the site is ongoing.  Napoleon, 
the first European settlement in Hancock County, and the area around Bayou 
LaCroix are known to have been inhabited by the Southern Band of the Choctaw 
Nation since prehistory.  These two sites also have been determined to be potentially 
eligible for NRHP listing, and further evaluation is planned.  To protect the 
resources from vandalism, it is customary not to publish the exact locations of the 
sites.  All of these sites are discussed in the SSC Historic Preservation Plan, which 
must be followed if any type of development or other ground disturbance were to 
occur in these areas (NASA, 2005a:123-28; NASA, 2007s:159-60).  

Historic Resources.  The Rocket Propulsion Test Complex, also formerly called the 
National Space Technology Laboratories, has been designated as an NHL.  The 
complex is made up of Building 4120 (A-1 Test Stand), Building 4122 (A-2 Test 
Stand) and Building 4220 (B1/B2 Test Stand).  NASA, the ACHP, and other 
consulting parties negotiated a Programmatic Agreement in 1989 to address 
potential alterations to these NHL properties.  The Programmatic Agreement and 
the SSC Historic Preservation Plan will be followed if there should be any 
modifications to these resources (NASA, 2005a:127-28; NASA, 2007s).   

All NHL properties are listed automatically in the NRHP.  The NHL designation 
recognizes properties that exemplify important trends in U.S. history (NPS, 2007e).  
These properties are significant both for their contributions to the Apollo Program 
and to the SSP.  A survey of 48 facilities was conducted to determine their potential 
eligibility to the SSP.  On the basis of this survey, no additional properties were 
considered eligible for listing on the NRHP either as individually significant or as 
contributing to a historic district (NASA, 2007s).  

Exhibit 3-28 shows the properties that are listed on the NRHP at SSC.  

3.6.4 Hazardous and Toxic Materials and Waste 
3.6.4.1 Affected Environment 
Storage and Handling.  NASA maintains LQG status under RCRA Subtitle C at SSC for 
generating hazardous waste and having it transported offsite for treatment, storage,  
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or disposal (NASA, 2007s).  There are no SSP-related material stockpiles or waste 
accumulation areas at SSC (NASA, 2007s). 

Federal regulations require UST owners to reduce the risk of spills by providing 
quick release detection and spill cleanup.  The NASA SSC Environmental 
Management must be notified before the installation, reactivation, or removal of any 
tank.  In the event of a spill, the procedures for reporting, investigation, and cleanup 
are provided in the Integrated Contingency Plan (NASA, 2007s).  Currently, USTs 
are used by SSP for storing gasoline, diesel, and waste oil.  All of the tanks have 
been upgraded to meet or exceed the regulatory standards.   

Waste Management.  The following operational processes or activities generate 
hazardous wastes at SSC, in addition to facilities-related wastes from construction 
and routine maintenance: 

• R&D and analytical testing–spent solvents, reaction products, unused or expired 
reagents, acids, bases, and test sample wastes 

• Aerospace testing, cleaning, and maintenance–spent cleaning solutions, dyes, 
and photographic wastes 

• Equipment cleaning and degreasing–alkaline cleaners and nitric acid 

Hazardous wastes generated at SSC must be shipped offsite for treatment, storage, 
or disposal within 90 days from the start date of accumulation at the Accumulation 
Area Building.  Hazardous waste disposal is handled through NASA’s hazardous 
waste contractor at SSC.  For NASA and its onsite contractors, when the specified 
waste limit is reached at a satellite accumulation area, a completed Waste Removal 
Form is submitted to the FOS contractor for environmental services for timely 
removal of the wastes.  For resident agencies, the FOS contractor either coordinates 
for the disposal of the waste, or tells the generator how to dispose of the waste. 

The Hazardous Materials, Hazardous Waste, and Solid Waste Plan provides guidance 
about the proper handling, compliance, and disposal of hazardous materials, 
hazardous wastes, universal wastes, and nonhazardous solid wastes (NASA, 2007s). 

Contaminated Areas.  SSC has not been listed as an NPL facility (NASA, 2007s).  
Following CERCLA processes, through an MOA with the Mississippi Department of 
Environmental Quality (MDEQ), NASA is investigating areas that may have been 
affected by historical releases as a proactive measure.  EPA does not monitor the 
investigation or cleanup.  NASA conducted Preliminary Assessments of 40 potential 
sites at SSC.  Twenty-six potential sites were classified as clean or as having 
localized contamination.  NASA conducted cleanup activities at the potential sites 
that had localized contamination.  Of the 40 potential sites originally identified, 
30 are potential sites for which actions are not recommended, 1 is a potential site 
that probably will not require any action, 1 is a long-term monitoring (LTM) site, the 
landfill at SSC is an LTM site, 7 are cleanup sites, and 1 is a potential cleanup site.  
Active remediation is being conducted at the 7 cleanup sites, which are referred to as 
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Cleanup Areas A through G.  Five of the Areas–B, C, D, E, and G–are associated 
with SSP activities.  Pump-and-treat systems located at Areas B, C, D, and E are used 
to remediate groundwater contaminated with trichloroethene (TCE) and its 
degradation products.  Groundwater from Site G is extracted and transported to the 
treatment unit at Area B.  Areas A and F are not associated with SSP activities.  
Hundreds of monitoring wells have been installed to monitor cleanup progress.  
Monitoring is expected to continue for the next 30 years.  The monitoring results are 
submitted to the MDEQ semiannually (NASA, 2007s). 

Toxic Substances.  SSC has completed a survey of buildings for asbestos.  Asbestos is 
present in buildings at SSC; it is removed as buildings are renovated and is disposed 
in the onsite hazardous solid waste landfill.  An Asbestos Hazard Control Plan 
provides guidance for the proper handling and disposal of asbestos (NASA, 2007s). 

LBP was used on the SSC Test Stands and in some other locations onsite.  As this 
paint is removed, it is disposed as hazardous waste.  A Lead Hazard Control Plan 
provides guidance for the proper handling and disposal of lead and lead-containing 
property (NASA, 2007s).   

NASA completes TRI reporting and Tier II reporting for SSC annually.  In 2005, 
NASA reported 10 chemicals on the EPCRA reports for SSC–Diesel Fuel #2, 
gasoline, propane, LH2, LOX, sodium hydroxide, hydrogen peroxide (35-percent), 
sulfuric acid, nitric acid, and chlorine (NASA, 2007s; NASA, 2002d).   

To ensure the proper disposal of wastes, the NASA SSC Environmental 
Management must be contacted if any action causes a disturbance of PCBs, asbestos, 
or other substances regulated under TSCA.  If it is unknown whether a waste is 
regulated by TSCA, the NASA SSC Environmental Management also must be 
contacted (NASA, 2007s). 

As of May 2006, there were 16 pad-mounted transformers that had PCB contents of 
50 ppm or greater in use at SSC.  All pole-mounted transformers that had a PCB 
content of 50 ppm or greater have been removed.  Some pole-mounted transformers 
at SSC may contain low levels (about 2 ppm or less) of PCBs in their fluid.  
Fluorescent lighting fixtures equipped with PCB-containing ballasts are replaced, 
upon failure, with non-PCB ballasts.  The fixtures are disposed in accordance with 
state and federal regulations (NASA, 2007s). 

3.6.5 Health and Safety 
3.6.5.1 Affected Environment 
Rocket testing for the SSME is conducted at SSC.  The Buffer Zone surrounding SSC 
minimizes the potential effects that accidents or emergencies occurring in the SSC 
would have on the surrounding areas.  The following subsections outline NASA’s 
programs for protecting the health and safety of employees at SSC and the public.  
Noise hazards at SSC are outlined in Section 3.6.8. 
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Hazardous Materials.  Hazardous materials, including fuels, are used to test the SSMEs 
at SSC.  The hazardous materials used and hazardous wastes generated are 
discussed in Section 3.6.4.  The degree of exposure to hazardous materials is 
minimized by the implementation of work practices and control technologies.  SSC 
Procedural Requirement (SPR) 8715.1 requires that SSC and its contractors develop 
procedures for working with the following (NASA, 2007s): 

• Triethylaluminum (TEAL) and triethylborane (TEB) 
• Cryogenics, including LH2, LOX, liquid nitrogen (LN2), and liquid helium (LHe) 
• Pressure systems 
• Explosives 
• Rocket Propellant (RP)-1 or any hydrocarbon fuels 
• Hydrogen peroxide propellants 

Additionally, SPR 8715.1 requires SSC and its contractors to comply with the 
“Oxygen Standard” (American Society for Testing and Materials [ASTM] Manual 36, 
Manual for Safe Use of Oxygen and Oxygen Systems:  Guidelines for Oxygen System 
Design, Materials Selection, Operation, Storage and Transportation) when liquid and 
gaseous oxygen systems are used to protect the health and safety of its workers.  
SSC and its contractors also are required to comply with the Guide to Safety of 
Hydrogen and Hydrogen Systems, American National Standards Institute (ANSI)/ 
American Institute of Aeronautics and Astronautics (AIAA) G-095-2004, when 
operating liquid and gaseous hydrogen systems (NASA, 2007s).   

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with the DOT 
regulations for the interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  Using certain hazardous materials, including fuels, in 
SSME testing operations presents a risk of explosions and fire hazards.  Fire 
protection at SSC is provided on a 24-hour-per-day, year-round basis for all areas 
and activities at SSC by the SSC Fire Department.  Other services are fire prevention 
inspections, stand-by duty for LOX and LH2 transfers, explosive and engine tests, 
basic and refresher fire-fighting training for full-time firemen and officers, and 
assistance to the contractor in establishing fire-fighting training programs to qualify 
the contractor’s personnel in the use of fire-fighting equipment (NASA, 2005a).  

3.6.6 Hydrology and Water Quality 
3.6.6.1 Affected Environment 
Surface Waters.  The East Pearl River flows along the southwestern boundary of SSC 
and the Jourdan River flows in a southeasterly direction through the eastern portion 
of the Buffer Zone surrounding SSC.  Two tributaries to the East Pearl River and two  
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tributaries to the Jourdan River are located within SSC.  Mikes River and Turtleskin 
Creek are in the East Pearl River Basin.  The East Pearl River drains to Lake Borgne 
and eventually to the Mississippi Sound.  Two intermittent tributaries, the Lion and 
Wolf branches, drain offsite to Catahoula Creek in the Jourdan River Basin.  The 
Jourdan River drains to the Bay of St. Louis and eventually to the Mississippi Sound. 

Approximately 13.7 km (8.5 miles) of constructed canals are located in the 
southeastern portion of SSC.  The canals are connected to the East Pearl River 
through a lock system.  A spillway and overflow from the main access canal drains 
into Devils Swamp, which discharges into Bayou LaCroix and the Bay of St. Louis to 
the Mississippi Sound (NASA, 2005a).  The water resources are shown in 
Exhibit 3-29.   

Groundwater.  Several aquifers occur in Hancock County.  The area is underlain by 
southward-tipping Miocene and Pliocene age sands.  Within these water-bearing 
sands, one freshwater unconfined aquifer is near the surface.  Ten or more 
freshwater aquifers, confined by discontinuous clay layers, occur at depth.  The 
sequence of alternating sand and clay layers is part of the Coastal Lowlands Aquifer 
System.  The fresh water-bearing zone is 600 to 900 m (2,000 to 3,000 ft) thick 
beneath SSC.  Individual aquifers range from 30 to 140 m (100 to 450 ft) in thickness.  
The aquifers have plentiful supplies of fresh water (NASA, 2005a).   

Water Quality.  The State of Mississippi assigns one or more of five use designations to 
streams and has developed criteria to protect those uses: 

• Public Water Supply 
• Shellfish Harvesting 
• Recreation 
• Fish and Wildlife  
• Ephemeral Stream 

The Pearl and the Jourdan Rivers are classified as recreation waters.  The fish and 
wildlife use is assigned to any stream not specifically designated in Mississippi’s 
water quality standards (MDEQ, 2003).  Thus, all other streams on SSC are assigned 
the fish and wildlife use.   

Both the Pearl and Jourdan Rivers are listed on the NRI.  NRI rivers possess one or 
more "outstandingly remarkable" natural or cultural values considered to be of more 
than local or regional significance (NPS, 2007f).   
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Background surface water quality information is limited; however, discharge 
stations are maintained by the U.S. Geological Survey (USGS) on the Pearl River 
approximately 40 km (25 miles) northwest of SSC.  A USGS monitoring station on 
the West Pearl River also measures flow and is located approximately 11.3 km 
(7 miles) west of the SSC.  The surface waters in the streams of the area generally are 
suitable for most uses.  USGS analyses indicate that the water in freshwater streams 
is generally soft and slightly acidic (5 to 7 pH units), with low concentrations of 
dissolved solids.  Dissolved solids concentrations increase in the Pearl and Jourdan 
Rivers with the movement of saltwater during high tides (NASA, 2005a).   

Regulated Water Discharges and Withdrawals.  Wastewater is discharged from SSC under 
NPDES Permit #MS0021610.  Five outfalls discharge water from various sources at 
the facility.  These outfalls contain deluge water (that is, water used to cool the test 
facility flame deflectors), and sanitary wastewater that has been treated by biological 
lagoons or rock reed filters.  Water samples are collected from each outfall and 
analyzed for specific contaminants at a frequency specified in SSC’s permit.  
Monitoring includes biochemical oxygen demand (BOD), fecal coliform bacteria, 
total suspended solids (TSS), total dissolved solids (TDS), conductivity, metals, and 
nutrients.  All outfalls are released to the Access Canal or Mikes River, then on to the 
East Pearl River (NASA, 2007s).  Sewage treatment systems at SSC consist of 4 
permitted treatment facilities and 57 lift stations (NASA, 2005a). 

SSC water supplies include both ground and surface water sources.  Industrial water 
is used for deluge water for the test stands, cooling water, and fire control.  The 
Access Canal is the primary source of industrial water at SSC.  SSC is permitted by 
the State of Mississippi to withdraw water from the East Pearl River into the 
elevated portion of the Access Canal.  Industrial water also is supplied by three 
groundwater wells that range in depth from 205 to 571 m (672 to 1,873 ft).  These 
wells are maintained as a back-up system for the surface water withdrawal system 
(NASA, 2007c). 

Groundwater is used as the drinking water source at SSC under a licensed public 
water supply.  Drinking water comes from water-bearing zones about 427 m 
(1,400 ft) deep and is drawn from three onsite potable water wells that range in 
depth from 437 to 464 m (1,434 to 1,524 ft).  Well information is listed in Exhibit 3-30. 

EXHIBIT 3-30 
SSC Groundwater Well Use Permits 

 
Depth 

 
Normal Discharge 

Maximum 
Discharge 

 
 
 
Permit No. 

 
 
 
Well Use  

Meters 
 
Feet 

Million 
Liters/Day 

 
mgd 

Liters/ 
Min. 

Gal./ 
Min. 

MSGW01907 Industrial Water 570.9 1,873 3.2 0.84 13,248 3,500 

MSGW01908 Industrial Water 516.6 1,695 4.5 1.2 18,925 5,000 

MSGW01909 Industrial Water 204.8 672 4.5 1.2 18,925 5,000 
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Depth 

 
Normal Discharge 

Maximum 
Discharge 

  
  
  
Permit No. Well Use  

Meters 
 
Feet 

Million 
Liters/Day 

 
mgd 

Liters/ Gal./ 
Min. Min. 

MSGW01910 Drinking Water 466.3 1,530 1.5 0.4 2,271 600 

MSGW01911 Drinking Water 451.4 1,481 0.4 0.1 2,271 600 

MSGW01912 Drinking Water 437.1 1,434 0.75 0.2 2,839 750 

Notes: 
gal.  = Gallons 
mgd = Million gallons per day 
min.  = Minute 
Source:  NASA, 2005a 

 

Storm water discharges are covered under MDEQ’s Land Disposal Storm Water 
General NPDES Permit MSR500068.  The land disposal storm water permit is 
applicable to the operation of the SSC nonhazardous waste landfill, which allows 
storm water associated with industrial activity to be discharged into state waters.  
An SWP3 also was developed to identify potential sources of pollution that could 
affect the quality of storm water discharges associated with industrial activities 
(NASA, 2005a). 

3.6.7 Land Use 
3.6.7.1 Region of Influence 
The ROI includes all lands within the SSC Fee Zone and Buffer Zone boundaries.   

3.6.7.2 Affected Environment 
Fee Area.  The master plan for the SSC facilities, which is updated on an ongoing 
basis, establishes controls and criteria to guide future growth and development in 
the Fee Area (NASA, 2005a).  The plan is used as a general tool to guide orderly site 
growth and expansion, and not as a detailed outline for design purposes.  

The following 14 land use categories describe the general land uses in the SSC Fee 
Area, where the various types of operational or support activities are conducted 
(NASA, 2005a): 

• Component and small propulsion system testing 
• Medium propulsion system testing 
• Large propulsion system testing 
• Engineering and administration 
• Test support 
• Maintenance, supply, and security 
• Utility 
• Waterways and canals 
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• Recreation 
• Mississippi Army Ammunition Plant (MSAAP) 
• Mitigation area 
• Landfill 
• Restricted 
• Open areas 

Buffer Zone.  NASA maintains control of the SSC Buffer Zone through a perpetual 
easement that prohibits the maintenance or construction of buildings suitable for 
human habitation.  As stated in Section 3.6, the purpose of the Buffer Zone is to 
provide an acoustical and safety protection zone for NASA’s testing operations. 

The majority of land in the Buffer Zone is used for commercial pine forests.  Besides 
commercial forestry, other uses in the Buffer Zone include wildlife management 
areas, nature preserves, cattle grazing, limited cropland, and small mineral 
operations.  McLeod Park and Stennis International Airport are areas classified for 
special or unique land use in and along the perimeter of the Buffer Zone.  McLeod 
Park is a 426-acre recreational facility along the banks of the Jourdan River.  The 
park is operated by Hancock County and is open throughout the year for public 
camping and day use.  Stennis International Airport is a county-run airfield located 
partially within the Buffer Zone.  In addition, there is a small industrial park located 
adjacent to the airfield (NASA, 2005a).   

SSC received approval in May 1996 from the USACE to mine sand and clay from a 
10-acre area.  This mining operation complies with the Mississippi Surface Mining 
and Reclamation Act and the Mississippi Air and Water Pollution Law, which 
regulate the disposal of wastewater generated from mining operations.  In January 
1992, SSC received permission to move mineable materials within the facility 
without a mining permit, as long as the material remained on NASA property 
(NASA, 2005a).   

The Fee Area and Buffer Zone at SSC occupy approximately 36 percent of the 
Hancock County land base.   

Other Areas within SSC.  In addition to NASA and its support contractors, the Center 
has facilitated the establishment of outside operations involving federal and state 
agencies at SSC.  Following is a list of the major facilities at SSC: 

• Naval Meteorological and Oceanography Command 
• Naval Research Laboratory 
• MSAAP Industrial Complex 
• National Data Buoy Center 
• Mississippi Laboratories of the Southeast Fisheries Center 
• USGS 
• EPA 
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• Technology Transfer Offices 
• Mississippi Space Commerce Initiative 
• The Naval Small Craft Instruction and Technical Training School (NAVSCIATTS) 
• Navy’s Special Boat Unit 22 

3.6.8 Noise 
3.6.8.1 Affected Environment 
The major sources of noise at SSC are generated by vehicle traffic, cooling towers, 
and indoor manufacturing operations (NASA, 2005a).  

Because of the nature of static rocket engine testing, noise, and to a smaller extent, 
vibrations, have always been taken into consideration at SSC.  The land area 
required for SSC and its Buffer Zone was based on acoustic environment 
calculations made for the NOVA first stage rocket engine.  NASA determined that it 
was necessary to purchase all land within a 125-dB acoustical boundary and to 
prohibit human habitation within a 110-dB acoustical boundary.  A perpetual 
restrictive easement on 506 km2 (125,001 acres) was acquired for the Buffer Zone, 
which extends 9.6 km (6 miles) in all directions of the SSC fence line (NASA, 2005a).  
The closest sensitive receptors to SSC include a day care facility 0.5 km (0.3 mile) 
southwest of SSC and a private school 1.9 km (1.2 miles) north of SSC.  The noise 
levels at SSC decrease to acceptable levels outside the buffer zone and are not 
detectable by the sensitive receptors outside the buffer zone.  Sensitive receptors 
within 3.2 km (2 miles) of the outside borders of the buffer zone include 12 schools 
and several residential subdivisions. 

Background Noise Levels.  Generally, noise levels at SSC are low.  The following 
continuous sources of noise at the facility have been identified: 

• Diesel generators 
• Pumps 
• Boilers 
• Automotive traffic 

The effects of the generators, pumps, and boilers are minimal because these sources 
are contained within structures that minimize the noise levels.  SSC maintains a 
hearing protection program to ensure that workers exposed to 8-hour TWA SPLs of 
85 dBA and 90 dBA are monitored and provided with hearing protection, as 
required by OSHA regulations.  Traffic noise is highest during the morning and 
evening while employees are commuting to and from work (NASA, 2005a).   

One-hour noise measurements were recorded at SSC at four locations in the Fee 
Area in 1974 when no rocket tests were being conducted.  The results of these 
measurements were all below 45 dBA.  In addition to NASA's measurements, 
background noise levels measured along I-10 at the Highway 607 interchange range 
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from 60 dBA to a peak noise level of 75 dBA, depending on traffic levels (NASA, 
2005a). 

3.6.9 Site Infrastructure 
3.6.9.1 Region of Influence 
The ROI is defined as the SSP-related facilities and the energy sources for these 
facilities at SSC. 

3.6.9.2 Affected Environment 
Potable Water Supply.  See “Hydrology and Water Quality,” Section 3.6.6. 

Wastewater System.  See “Hydrology and Water Quality,” Section 3.6.6. 

Storm Water System.  See “Hydrology and Water Quality,” Section 3.6.6. 

Energy Sources.  Dual overhead 110-kilovolt (kV) transmission lines normally supply 
electricity to SSC.  The lines are owned and operated by the Mississippi Power 
Company; an alternate power service is available from the Louisiana Power and 
Light Company.  The High Pressure Industrial Water (HPIW) facility also houses an 
emergency back-up electrical power generation facility for the test complexes 
(NASA, 2005a). 

Natural gas is purchased from United Gas Pipeline Company and supplied to the 
SSC facilities through 8 miles of pipeline and 2 miles of branch line.  A pressure-
reducing and metering system supplies the gas to SSC at 100 pounds per square inch 
gauge (psig) (NASA, 2005a). 

Natural gas is used as fuel for emergency back-up generators, flare stacks, and 
laboratory use in the Engineering and Administration Building and the 
Environmental Laboratory (NASA, 2005a).  SSC operates under a Title V operating 
permit (#1000-00005) originally issued in February 1998 and renewed in 2003.  This 
permit covers back-up electricity generation on the facility (NASA, 2007s). 

3.6.10 Solid Waste 
3.6.10.1 Affected Environment 
Nonhazardous solid waste generated within the Fee Area at SSC is disposed onsite 
in a Class A solid waste landfill under the authority of Permit #SW02401B0376.  The 
2005 average quantity of solid wastes accepted for disposal in the landfill was 
approximately 208,000 pounds per month.  The groundwater at the landfill is 
monitored per the requirements in the Solid Waste Permit, issued in February 2005 
(NASA, 2007c).   
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3.6.11 Traffic and Transportation 
3.6.11.1 Region of Influence 
The transportation ROI for SSC is defined as the counties in which at least 50 SSC 
employees live–Hancock, Harrison, and Pearl River counties in Mississippi and 
St. Tammany Parish in Louisiana.  Together, these counties accounted for 86 percent 
of the civil servants and contractors working at SSC in 2007 (NASA, 2007a).   

3.6.11.2 Affected Environment 
Transportation Routes.  I-10 and I-59, U.S. Highway 90, and Mississippi Highway 607 
serve the SSC area.  I-10 is the primary corridor linking Biloxi, Gulfport, Bay St. 
Louis, and other coastal cities with New Orleans.  It is located approximately 5 km 
(3 miles) south of SSC.  I-59 joins I-10 near Slidell, Louisiana, and extends 
northeastward to Hattiesburg, Mississippi, and on into Alabama, passing about 
8 km (5 miles) from the northwestern corner of SSC.   

Access Roads to SSC.  Direct access to and through SSC from I-10 and I-59 is provided 
by Mississippi Highway 607 (Exhibit 3-31).  The highway is closed to the general 
public within the Fee Area and checkpoints exist at both entrances to SSC.  
Highway 607 connects with U.S. 90 approximately 14.5 km (9 miles) southeast of 
SSC. 

Airports.  Two airports, Gulfport-Biloxi International Airport located in Gulfport, 
Mississippi, and the Louis B. Armstrong International Airport in New Orleans, 
Louisiana, provide nationwide access to the site.  Commuter air services are 
proposed to accommodate personnel directly between SSC and the NASA Shared 
Services Center (NSSC) site to Washington D.C.  Local access to SSC and the 
proposed NSSC site averages less than 48 km (30 miles), with a commuting time of 
less than 35 minutes.   

3.7 Michoud Assembly Facility 
MAF is located 16 miles east of downtown New Orleans in southeastern Louisiana 
(Exhibit 3-32).  The site is about 161 km (100 miles) north of the mouth of the 
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Mississippi River in an industrialized area.  MAF occupies 338 ha (832.5 acres) 
owned by NASA, 20 percent of which is devoted to buildings, roads, and parking; 
the remaining 80 percent is vacant land consisting mostly of mowed grass lands and 
canals.  MAF has 41 buildings.  Approximately 60 percent of the buildings onsite are 
devoted to manufacturing activities, 20 percent are used for offices, and the 
remaining 20 percent are used as storage and support facilities.  MAF has 
2.3 million square feet (ft2) of manufacturing space, 895,000 ft2 of office facilities, and 
703,000 ft2 of support facilities, as well as a deep-water port with access to the Gulf 
of Mexico.  MAF also is occupied by numerous tenants. 

NASA’s MAF is a satellite organization of MSFC in Huntsville, Alabama.  NASA has 
a Maintenance and Base Operations Management (MOM) contract with Lockheed 
Martin to provide services such as spill response; training; audits; environmental 
management system (EMS) implementation; inspections; chemical management; 
hazardous waste and solid waste management; and medical services such as 
ambulances, doctors, and nurses; fire and crash rescue; security; and public affairs.  
The MOM contract expires in December 2008. 

MAF’s primary mission is to support the design and assembly of the ET, the liquid-
fuel-carrying component of the Space Shuttle.  Activities conducted at MAF include 
system engineering, engineering design, manufacturing, fabrication, assembly and 
testing, and total automatic checkout and computer data reduction.  The nominal six 
ETs-per-year production cycle is 24 months and has two primary processes–
Structural Fabrication and TPS Operations.  Exhibit 3-33 shows the manufacturing 
flows for both processes. 

3.7.1 Air Quality 
3.7.1.1 Affected Environment 
Regional Climate.  MAF is located in the New Orleans metropolitan area.  The region’s 
climate is subtropical and humid, primarily because the area is virtually surrounded 
by water.  Afternoon thunderstorms from mid-June through September keep 
temperatures from rising much above 90°F.  An occasional winter storm can bring a 
northerly flow of cold continental air into the area, resulting in a sudden drop in 
temperature.  Monthly mean temperatures range from 43.4 to 85.8°F.  Precipitation 
in the New Orleans area averages nearly 62 inches annually.  Weather hazards in the 
area include fog, thunderstorms, tornadoes, and hurricanes (NASA, 2001b). 

Emission Sources.  Utility emission sources at MAF include fuel storage tanks 
(gasoline and No. 2 fuel oil) and the operation of fuel-burning equipment including 
boilers, generators, pumps, and compressors.  Primary production process emission 
sources at MAF include solvent cleaning of metal, preparation and application of 
high-performance primers and coatings, application of cryogenic foam insulation, 
and miscellaneous small-quantity usage of adhesives and cleaners.  Emission 
sources related to the preparation and application of the Superlight Ablator (SLA) at 
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EXHIBIT 3-33  
Nominal Six ETs-per-Year Production Cycle 

 

 
MAF include storage tanks, fume hoods, and thermal oxidizers.  The groundwater 
recovery system consists of two caternary countercurrent air stripper towers in 
series.  The emissions from the air stripper towers are routed to one of two parallel 
horizontal carbon absorption units (NASA, 2001b).   

Currently, the U.S. Department of Agriculture (USDA) has two emergency 
generators that are covered under the NASA MAF site utilities air permit (NASA, 
2007s).  Under the Title V program, MAF is categorized as a synthetic minor source 
because of boiler emissions.  NASA currently has four air permits issued by the state 
for emission sources at MAF (NASA, 2007s).  MAF is located in Orleans Parish, 
which is classified as attainment for all NAAQS (EPA, 2007a).  Therefore, MAF 
follows the PSD program, instead of the more stringent NSR program. 

3.7.2 Biological Resources  
3.7.2.1 Affected Environment 
Vegetation.  Nearly all naturally occurring vegetation on MAF has been altered 
(NASA, 2001b).  A large potion of MAF has been cleared and developed for 
buildings, parking lots, and industrial operations.  Undeveloped areas on MAF are 
primarily maintained lawn, with common weeds, some shrubs, and a few scattered 
trees (ARCADIS, 2004a).  Habitat types present at MAF include urban, agriculture-
cropland-grassland, wetland barren, non-vegetated urban, and water (Exhibit 3-34). 
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3.  AFFECTED ENVIRONMENT  

Wetlands.  A 2004 wetland survey delineated approximately 110 ha (272 acres) of 
wetlands on MAF (Exhibit 3-35), including the undeveloped areas in the southern 
portion of the property (ARCADIS, 2004b).  Approximately 183 ha (452 acres) of 
MAF are not considered wetlands, including the spoil bank and levee area and the 
open grass-covered areas located adjacent to buildings, parking lots, and roads 
(ARCADIS, 2004b).   

Floodplains.  FEMA has delineated floodplain areas on FIRMs.  According to the 
FIRMs prepared by FEMA in March 1984, MAF is designated in Ponding Area 32, 
Zone A1, and Zone B (FEMA, 2007).  The floodplain map for MAF is provided in 
Exhibit 3-36.   

Wildlife.  As noted previously, MAF is in an area that has been altered extensively by 
human development, and all habitats on MAF have been modified previously 
(NASA, 2001b).  MAF contains little natural habitat and is dominated by highly 
developed and industrialized areas consisting of buildings and parking lots.  MAF is 
limited in species diversity and wildlife numbers because of the relatively small size 
of the facility, limited habitat types, and current land use conditions (NASA, 2001b).  
With the exception of a few species of common reptiles, amphibians, birds, and 
mammals, no fauna are known to regularly inhabit MAF (NASA, 2001b). 

In April 2004, a 3-day baseline biological inventory was conducted at MAF 
(ARCADIS, 2004a).  During this inventory, 1 amphibian species, 5 reptile species, 
100 bird species, and 5 mammal species were identified (ARCADIS, 2004a).  A 
complete list of the species identified during the survey is located in the Biological 
Survey for Sensitive Flora and Fauna, MAF (ARCADIS, 2004a).   

Protected Species and Habitats.  Although many listed species could occur in the 
bayous near MAF and at the Bayou Sauvage National Wildlife Refuge, which is 
within 3.2 km (2 miles) of the MAF property boundary, the lack of suitable habitat 
on MAF makes their presence onsite unlikely (NASA, 2001b). 

The Louisiana Natural Heritage Program (LNHP) lists 21 rare elements found in 
Orleans Parish (LNHP, 2006).  Of these, 5 rare elements may be found in the vicinity 
of MAF; in 2000, observations were made of a waterbird nesting colony, manatees in 
the surrounding waterbodies, pallid sturgeon in the surrounding waterbodies, and 
Gulf sturgeon critical habitat near the site.  In 1987, a live oak forest natural 
community was observed near MAF (ARCADIS, 2004a). 

Plants.  No federally protected plant species are listed for Orleans Parish (USFWS, 
2003).  LNHP maintains a database of rare plants, and because of the highly 
disturbed nature of the site, rare plants whose distribution lies outside of Orleans 
Parish are not likely to be found on MAF.  The 2004 biological survey found no rare 
plants on MAF (ARCADIS, 2004a). 
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3.  AFFECTED ENVIRONMENT 

Threatened and Endangered Species.  The USFWS has identified five threatened or 
endangered species in Orleans Parish.  Threatened species include the Gulf sturgeon 
(Acipenser oxyrhynchus desotoi).  Endangered species in Orleans Parish include the 
brown pelican (Pelecanus occidentalis), West Indian manatee (Trichechus manatus), and 
pallid sturgeon (Scaphirhychus albus) (USFWS, 2003).  Brown pelicans may occur on 
MAF as transients (NASA, 2001b).   The brown pelican is known to occur near MAF 
(ARCADIS, 2004a).  The West Indian manatee has been reported a few times in the 
Michoud Canal (ARCADIS, 2004a).  The Gulf sturgeon and pallid sturgeon have 
been reported from areas adjacent to Orleans Parish, but it is not likely that suitable 
aquatic habitat exists at MAF for these species (ARCADIS, 2004a). 

The brown pelican (Pelecanus occidentalis) was the only state and/or federally listed 
threatened and endangered species found during the 2004 survey.  Five bird species 
classified as Louisiana state species of concern including Cooper’s hawk (Accipiter 
cooperii), Caspian tern (Sterna caspia), lark sparrow (Chondestes grammacus), 
grasshopper sparrow (Ammodramus savannarum), and Henslow’s sparrow 
(Ammodramus henslowii) were identified during the survey (ARCADIS, 2004a).  No 
state and/or federally listed threatened and endangered amphibian, reptile, or 
mammal species were detected. 

3.7.3 Cultural Resources  
3.7.3.1 Affected Environment 
Archaeological Resources.  Archaeological surveys were conducted at or near MAF in 
1981 and 1999.  Two archaeological sites were identified on MAF property–one a 
sugar house from the 19th-century Michoud Plantation and the other a World 
War II-era brick building–but neither of these sites was determined to be NRHP 
eligible.  There are no known sites within the boundaries of MAF that are listed or 
eligible for listing in the NRHP (NASA, 2001b; NASA, 2007s). 

Historic Resources.  Eight resources recently were surveyed to assess their eligibility 
to the NRHP for their association with the SSP.  The following buildings at MAF 
have been determined as being eligible for listing in the NRHP as SSP-significant:  

• VAB (Building 110) 
• HB Addition (Building 114) 
• Acceptance and Preparation Building (Building 420)  
• Pneumatic Test Facility Structure (Building 451) 
• Pneumatic Test Facility Control Room (Building 452) 

Building 103, with 68 major tools, was considered ineligible, but it has been 
proposed that before the next NASA program, a record of the tooling be made so 
that the knowledge is not lost (TRC, 2007).  Building 110, previously considered 
eligible as contributing to the Apollo Program, also has been determined to be 
significant to the SSP context (TRC Garrow Associates, 2001).  
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Exhibit 3-37 shows the properties at MAF that potentially are eligible to be listed on 
the NRHP.  

3.7.4 Hazardous and Toxic Materials and Waste 
3.7.4.1 Affected Environment 
Storage and Handling.  MAF has an RCRA Part B permit for a Hazardous Waste 
Storage Facility (Building 159, for wastes in containers) and three hazardous waste 
solvent aboveground storage tanks (ASTs).  The RCRA permit is effective from 2006 
to 2016 (NASA, 2007s). 

All USTs at MAF were closed in 1995.  The facility currently does not have any 
active USTs onsite (NASA, 2007s).   

MAF has approximately 200 ASTs.  The tanks are used for solvent storage, chemical 
supply, petroleum storage, and ET processing.  The tanks’ uses and emergency spill 
responses are included in MAF’s Spill Response Plan (NASA, 2007s). 

Waste Management.  MAF is classified as an LQG of hazardous waste.  Approximately 
40 percent of the solid and hazardous waste streams come from the SSP ET 
processing (NASA, 2007s).  The primary waste streams generated include solvents, 
various sludges, photographic wastes, batteries, paint wastes, and corrosive liquids. 

Contaminated Areas.  NASA MAF is not listed as a CERCLA NPL site, but is involved 
with several RCRA corrective action projects (NASA, 2007s).  In 1982, NASA 
initiated a groundwater detection monitoring program at MAF.  TCE contamination 
was identified and led to the initiation of a groundwater compliance monitoring 
program, established in 1984.  A groundwater treatment system is in place for 
treating the contaminated groundwater (NASA, 2007s).  In December 1987, NASA 
received a Federal Part B Hazardous Waste Permit, LA4800014587, for activities at 
MAF, which included provisions for conducting an RCRA Corrective Action 
Program (CAP).  The CAP portion of the permit identified 24 SWMUs (NASA, 
2007s).   

The RCRA CAP identified 24 SWMUs.  In 1993, one additional SWMU was added, 
the SWMUs were grouped into 14 areas of concern (AOCs), and the Phase I RCRA 
Facility Investigation (RFI) began.  The RCRA permit includes these SWMUs and 
AOCs and includes provisions for completing the closure of two RCRA surface 
impoundment operating units at the site, as a result of these requirements and the 
completion of an RFA by an EPA contractor in 1986 (NASA, 2007s). 

In May 2000, the Louisiana Department of Environmental Quality (LDEQ) approved 
no further action (NFA) for 8 of the 14 AOCs at MAF:  A, C, I, J, K, L, M, and N.  The 
remaining six AOCs (B, D, E/F/G, and H) remain in the CAP at MAF.  AOCs B, D,  
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E, F, and G are being investigated and remediated as sources of TCE in the 
groundwater.  AOC H is being investigated and remediated for PCBs, chromium, 
and polynuclear aromatic hydrocarbons (PAHs) in the sediment. 

Three treatment systems are in operation or being pilot tested at AOC B:  a 
horizontal recovery well, a dense non-aqueous phase layer (DNAPL) zero valent 
iron trench, and an air stripper.   

Asbestos and Lead-based Paint.  Several MAF buildings contain asbestos; however, 
construction and maintenance projects that involve asbestos removal are evaluated 
as they occur, and removal and disposal are performed per the applicable state and 
federal requirements (NASA, 2007s). 

LBP is a potential concern for the demolition of buildings and structures built before 
1978.  Demolition debris potentially containing LBP is subject to landfilling 
restrictions.  Maintenance activities could have created the potential for localized 
lead contamination in soils in areas around those older buildings or structures. 

3.7.5 Health and Safety 
3.7.5.1 Affected Environment 
As mentioned previously, MAF manufactures ETs for the Space Shuttle.  The 
following subsections outline MAF’s programs for protecting the health and safety 
of MAF employees, as well as the public.  Noise hazards at MAF are outlined in 
Section 3.7.8. 

Hazardous Materials.  Hazardous materials are used to manufacture ETs for the SSP at 
MAF.  The hazardous materials used and hazardous wastes generated at MAF are 
discussed in detail in Section 3.7.4.  The degree of exposure to hazardous materials is 
minimized by the implementation of work practices and control technologies, which 
include, but are not limited to, the following: 

• Ventilated, controlled access work areas 
• Controlled use and restricted access work areas and associated standard 

operating procedures (SOPs) 
• Regular monitoring to ensure that exposure levels do not exceed the OSHA 

standard thresholds 

The implementation of these work practices and control technologies minimizes 
employee exposure to hazardous materials.  Risks associated with hazardous 
materials are managed under NPD 1820.1B.  Hazardous material spills or releases 
are to be cleaned up by employees in the shops where the spills are generated.  If 
spills are too large or cannot be managed, employees must call the MAF Leak Line 
to provide notification that a cleanup is needed.  The Leak Line is monitored 
24 hours every day by onsite personnel.   
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Several buildings at MAF contain asbestos.  MAF uses a licensed subcontractor for 
projects that require asbestos removal..  Construction projects that involve asbestos 
removal are evaluated as they occur, and removal and disposal are performed per 
29 CFR 1910.1001, OSHA’s standard for the protection of employees from asbestos 
exposure.   

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with the DOT 
regulations for the interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  Using certain hazardous materials in manufacturing 
operations presents a risk of explosions and fire hazards.  The main buildings at 
MAF have individual fire suppression and alarm systems.  The MAF fire station is 
located in Building 320.  Firefighting services and equipment are provided by the 
plant protection contractor.  Fire water is drawn from the Borrow Canal and stored 
onsite (Lockheed Martin, 2006b).  Because of damage from Hurricane Katrina, most 
of the fire stations near MAF are out of service and are located just outside MAF’s 
gate.  The nearest city fire station that is in service is located 18.4 km (11.5 miles) 
from the facility (New Orleans Fire Department [NOFD], 2006).  

3.7.6 Hydrology and Water Quality 
3.7.6.1 Affected Environment 
Surface Waters.  MAF is within the coastal area of southeast Louisiana.  It is 
surrounded by major water bodies including Lake Ponchartrain, Lake Borgne, and 
the Mississippi River, as shown in Exhibit 3-38.  The natural hydrologic regime in 
the vicinity of MAF has been modified substantially by human activity.  Canals 
collect and store runoff from precipitation and from developed areas.  Natural and 
artificial levees protect the area from flooding, tidal flushing, and storm surges.  
Surface drainage at MAF comes from within the levee system.  Precipitation and 
groundwater seepage are pumped over the levees to keep the ground surface above 
the water table.   

There is no natural surface drainage system within 305 m (1,000 ft) of MAF and no 
streams or rivers pass through the property.  The facility is bounded on the west by 
the Michoud Slip, on the south by the Gulf Intracoastal Waterway (GIWW) and 
Mississippi River Gulf Outlet (MRGO), and on the east by the Michoud Canal.  To 
the north is a dredged extension of Maxtent Lagoon, a drainage canal that is 
pumped to the GIWW.  A marsh is located south of MAF and the GIWW.  These 
waters are estuarine and influenced by tidal action from the Gulf of Mexico.   
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The storm water drainage system at MAF is composed of open water ditches, catch 
basins, and underground pipes that direct storm water to a Borrow Canal located 
inside the levees.  Both surface water drainage and industrial wastewater are 
diverted to the Borrow Canal, which is located along the southern, eastern, and 
western boundaries.  A pump station is used to remove surface water from the 
Borrow Canal.  The Borrow Canal is approximately 1.5 to 2.4 m (5 to 8 ft) deep and 
9 to 15 m (30 to 50 ft) across, with a volume of approximately 8 million gallons 
(30 million L) of water.  Its water level is generally maintained at -1.2 m (-4 ft) below 
mean sea level (msl).  The bottom of the canal is about -3.2 m (-10.5 ft) msl.  The 
MAF discharge pump station is located at the southeastern corner of the site and 
pumps water from the Borrow Canal over the flood protection levee into Michoud 
Canal.  This is a Louisiana Pollutant Discharge Elimination System (LPDES)-
permitted outfall (001) (NASA, 2001b).   

Groundwater.  MAF is underlain by four aquifer systems.  The Surficial Aquifer is 
present at the land surface to a depth of 6.1 m (20 ft).  It is connected hydrologically 
to the Borrow Canal and onsite subsurface drainage and sewer piping.  Across MAF, 
the groundwater level is approximately 0.3 to 1.2 m (1 to 4 ft) below ground surface.  
The Surficial Aquifer is composed of clay and peat layers with thin discontinuous 
sand lenses and fibrous peat zones that create horizontal and vertical flow 
pathways.  The aquifer has a natural upward vertical gradient that is suppressed 
through pumping.  Relatively fresh to brackish water is present in this aquifer.   

The Shallow Aquifer is a semi-confined layer located between 6 and 15 m (20 and 
50 ft) below the ground surface.  It is separated from the Surface Aquifer by a thick 
clay layer.  The aquifer system is comprised of sandy silt and silty sand interbedded 
with layers of fine sand.  This aquifer contains relatively stagnant fresh to brackish 
water.  A thick clay layer (15 to 18 m [50 to 60 ft]) is located immediately beneath 
this aquifer. 

The 700-foot Sand Aquifer extends from 137 to 183 m (450 to 600 ft) below the 
ground surface.  It is the only known formation south of Lake Pontchartrain to 
produce significant quantities of fresh water.  The aquifer is composed of fine- to 
medium-grained silty sand and forms a continuous layer under the New Orleans 
area.  The 700-foot aquifer is pumped heavily for industrial use.   

The 1,200-foot Sand Aquifer is the lowermost aquifer under MAF.  Water in the 
aquifer is highly mineralized, with a high chloride content.  It is composed of layers 
of sand, silty clay, and clay (NASA, 2001b).   

Water Quality.  Water quality in surface waters at MAF is regulated by the LDEQ.  
Louisiana surface waters are designated according to eight classifications based on  
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their potential uses.  Numeric criteria are assigned to protect those uses, as noted 
below (LDEQ, 2004): 

• Primary contact recreation (designated swimming months of May through 
October, only) 

• Secondary contact recreation (all months) 
• Fish and wildlife propagation  
• Drinking water source  
• Outstanding natural resource  
• Agriculture  
• Oyster production  
• Limited aquatic and wildlife 

Minimum water quality standards have been established by LDEQ for these 
classifications.   

The segment of the GIWW immediately adjacent to the MAF has been assigned four 
designated uses–primary contact recreation, secondary contact recreation, fish and 
wildlife propagation, and oyster propagation.  Michoud Canal and Michoud Slip are 
not specifically listed in the Louisiana water quality standards, but they fall under 
the same standards as the adjoining portion of the GIWW.   

Regulated Water Discharges and Withdrawals.  MAF currently discharges wastewater and 
storm water under LPDES Permit #LA0052256.  An industrial wastewater treatment 
facility treats manufacturing process-related wastewater before discharge.  Several 
shuttle-related processes at MAF generate wastewater.  Internal and ET cleaning, 
hydrostatic testing, tank priming, and small component cleaning and heat treating, 
among others, generate approximately 26 million gallons (94 million L) of 
wastewater per year.  Wastewater is pumped to holding tanks and treated before 
discharge into Mars Canal, an onsite canal that connects to the Borrow Canal.  
Utility wastewater (boiler blowdown, steam condensate, and chilled water) is 
discharged directly to the storm water system and is not treated.  Storm water is 
conveyed by a discharge system to the Borrow Canal.  Discharges occur in batches 
as water is pumped from the Borrow Canal.  Each discharge is approximately 
210,000 gallons (795,000 L), with discharges occurring 4 to 5 times per week (NASA, 
2001b).  Water from this discharge location is tested for chemical oxygen demand 
(COD), pH, total organic carbon (TOC), TCE, and residual chlorine (EPA, 2007h). 

Sanitary waste is collected in a separate system of sewer lines and is serviced by the 
City of New Orleans’ Publicly Owned Treatment Works (POTW).   

Potable water is obtained from the Sewerage and Water Board (S&WB) of New 
Orleans for a supply pipe located offsite.  Groundwater is not used at MAF. 

Orleans Parish, which includes MAF, is entirely within a Coastal Zone Management 
(CZM) boundary and must comply with CZM policies.  All activities occurring in 
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coastal water bodies and wetlands outside the flood protection levees require a 
coastal use permit.  Activities in upland areas also must have a permit if they are 
expected to have direct or significant effects on coastal waters or wetlands.  Existing 
pumping of water for drainage purposes is excluded.  The CZM program is 
administered by the Louisiana Department of Natural Resources (LDNR).  MAF has 
a CZM permit for general site activities (#C20010555) (NASA, 2001b).   

3.7.7 Land Use 
3.7.7.1 Affected Environment 
MAF is an area zoned for industrial use (NASA, 2001b).  Buildings at MAF are 
dedicated to a variety of activities that are compatible with the industrial land use 
designation including manufacturing, hazardous waste storage, laboratory services, 
storage, and miscellaneous support.  Buildings devoted to miscellaneous support 
activities are the Facility Operations Building (Building 320), Cafeteria and 
Equipment Building (Building 351), Maintenance Building (Building 301), Barge 
Docking Area (Building 480), and a wide range of facilities including drainage pump 
stations, small shops, and generator rooms.  No land on MAF has been designated 
as unique farmland by the USDA’s Soil Conservation Service (SCS). 

Easements, Rights-of-Way, and Agreements.  Easements have been reserved along the 
drainage ditch west of Mercury Drive to permit dredging.  Another easement is 
reserved along the original property line to the west to allow for any necessary 
repairs to the signal line that serves the barge dock.   

3.7.8 Noise 
3.7.8.1 Affected Environment 
The following subsections describe the three types of noise generated at MAF, which 
include noise generated by vehicle traffic, cooling towers, and indoor manufacturing 
operations.  

The closest sensitive receptors to MAF include a day care facility located 0.5 km 
(0.3 mile) southwest of MAF and a private school 1.9 km (1.2 miles) north of MAF.  
The noise levels at MAF decrease to acceptable industrial levels at the property line 
and are not detectable by the sensitive receptors. 

Noise Generated by Vehicle Traffic.  Vehicle traffic at MAF is generated by employees 
commuting to and from work daily and from shipping and receiving.  
Approximately 30 trucks visit MAF daily for shipping and receiving activities.  
Traffic noise peaks at 74 dBA at a distance of 30 m (100 ft) from the building and 
70 dBA at a distance of 60 m (200 ft) from the building (NASA, 2001b).   

Noise Generated by Cooling Towers.  MAF operates cooling towers that generate noise 
levels ranging from 85 dBA to a peak noise level of 107 dBA at a distance of 1 m 
(3.3 ft) from the building.  Noise levels from the cooling towers range from 

3-136  SECTION 3.DOC 



3.  AFFECTED ENVIRONMENT  

approximately 61 dBA to a peak noise level of 83 dBA at a distance of 15 m (50 ft) 
from the building (NASA, 2001b). 

Noise Generated by Manufacturing Operations.  MAF conducts a variety of manufacturing 
operations in support of the production of the SSP ET.  These activities include, but 
are not limited to, solvent cleaning, surface coating, surface preparation, metal 
working and ablating, and applying cryogenic foam insulation.  MAF maintains a 
hearing protection program to ensure that workers exposed to 8-hour TWA SPLs of 
85 dBA and 90 dBA are monitored and provided with hearing protection, per the 
OSHA regulations under 29 CFR 1910.95 (NASA, 2001b).   

3.7.9 Site Infrastructure 
3.7.9.1 Region of Influence 
The ROI is defined as the SSP-related facilities and the energy sources for these 
facilities at MAF. 

3.7.9.2 Affected Environment 
Potable Water Supply.  See “Hydrology and Water Quality,” Section 3.7.6. 

Wastewater System.  See “Hydrology and Water Quality,” Section 3.7.6. 

Storm Water System.  See “Hydrology and Water Quality,” Section 3.7.6. 

Energy Sources.  Electrical power, purchased from Entergy, Inc., is transmitted from 
two offsite substations to the MAF at 115-kV to two onsite master substations (one 
rated at 40 mega volt amps [MVA] and one rated at 20 MVA) located near the 
northeastern and northwestern corners of Manufacturing Building 103.  From the 
master substations, the power voltage is reduced to 13.8 kV and distributed to 
60 secondary low-voltage substations via a radial loop feeder system throughout the 
site.  The two master substations also are internally looped, which allows both to be 
independently or jointly operated and permits routine preventive maintenance and 
continuous maintenance (NASA, 2001b). 

Steam, used for manufacturing processes and for heating, ventilating, and air 
conditioning (HVAC) requirements is generated at the steam plant in the Boiler 
House (207) east of Building 103 and in the Incinerator Building (105) south of 
Building 103.  The Building 105 boiler is capable of backing up the Building 207 
boilers as required.  The steam generated in the Boiler House is used to support 
more than one hundred 40-ton to 80-ton HVAC units and numerous production-
related heating requirements such as LH2 tank washes and rinses (NASA, 2001b). 

Natural gas used for process and HVAC heating requirements is supplied by 
Entergy, Inc., at 80 psig through a 10-inch gas main that feeds an onsite natural gas 
plant.  The natural gas piping supplies gas to five steam boilers in Building 207, one 
steam boiler in Building 105, and steam and hot water boilers in Buildings 105, 175, 
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303, 318, 320, 351, and 421.  Natural gas also is supplied to thermal oxidizers serving 
Buildings 110, 114, 141, and 318.  The remaining natural gas lines are run to 
miscellaneous laboratory taps, unit heaters, emergency generators, a heat treat 
furnace, and food service equipment throughout the facility (NASA, 2001b). 

3.7.10  Socioeconomics 
3.7.10.1 Region of Influence 
The economic ROI for MAF is defined as the 11 counties and parishes shown in 
Exhibit 3-39, consisting of the 7 parishes of the New Orleans-Metairie-Kenner, 
Louisiana, MSA7 (Jefferson, Orleans, Plaquemines, St. Bernard, St. Charles, St. John 
the Baptist, and St. Tammany parishes); 1 adjacent parish (Tangipahoa); and 
3 additional counties in Mississippi (Hancock, Harrison, and Pearl River).  
Approximately 88 percent of the MAF employees live in the New Orleans MSA.  
Nearly half (43 percent) of the MAF employees live in Saint Tammany Parish alone 
(Personal Communication, 2007c; OMB, 2006).   

Because a substantial number of MAF and SSC employees live in the same Louisiana 
parishes and Mississippi counties, the MAF ROI was expanded to include the 
counties of Hancock, Harrison, and Pearl River, Mississippi (Personal 
Communication, 2007c ; Personal Communication, 2007e).  Collectively, 54 percent 
of the MAF and SSC employees live in the 7 parishes of the New Orleans MSA and 
35 percent live in the 3 additional Mississippi counties.   

Estimated employment and expenditures at SSC that are directly involved in the SSP 
are included in the description of the SSP’s impact on the combined MAF and SSC 
ROI, provided under the Socioeconomics section for MAF in this document.  

3.7.10.2 Affected Environment 
Hurricane Katrina.  After Hurricane Katrina in August 2005 and Hurricane Rita in 
September 2005, the City of New Orleans was shut down for a month and many of 
its residents relocated to other cities.  Severe damage and flooding of residences and 
businesses occurred.  Recovery is underway in parts of the city, but large areas 
remain nearly or completely empty.   

During the hurricanes, 94 percent of MAF workers’ homes were destroyed or 
damaged; several buildings at MAF suffered wind damage, but the facility was able 
to avoid major flooding.  Personnel from MAF, MSFC, and other NASA locations 
worked to quickly restore operations, assisted by the USACE.  Nine weeks after 
Hurricane Katrina, MAF was restored to full operations and most of its employees 
had returned (Lockheed Martin, 2006b).   

                                                 
7 An MSA is an area, defined by the OMB for federal statistical purposes, consisting of a core area with 50,000 or more 
population and adjacent counties that have a high degree of social and economic integration, measured by commuting 
patterns, with that urban core (OMB, 2006).  The core city of the MSA is New Orleans (Orleans Parish), along with Metairie and 
Kenner in Jefferson Parish and Slidell in St. Tammany Parish. 

3-138  SECTION 3.DOC 



Stennis Space Center

Michoud Assembly Facility

Pearl River County

Harrison County

Stone County

Hancock County

Perry CountyForrest County

Walthall CountyPike County
Lamar County

Amite County Marion County

Jackson County

George County

Greene County

Lafourche Parish

St. Tammany Parish

Plaquemines Parish

Tangipahoa Parish

Washington Parish

Jefferson Parish

St. Bernard Parish

Orleans Parish

St. Charles Parish

Livingston Parish

Terrebonne Parish

St. John the Baptist Parish

St. Helena Parish

St. James Parish

Ascension Parish

New Orleans

Gulfport--Biloxi

Slidell

Houma

Mandeville--Covington

���59

���10

���55

���12

���310

���110

���510

���59���12

tu90

tu49

tu11

tu61

tu190

tu51

tu51

tu51
tu90

tu190

tu190

tu190

tu11

tu90

tu190

Gulfport-Biloxi RGNL

Louis Armstrong New Orleans International

Pearl River St WmaPearl River St Wma

Jean Lafitte National Hist PKJean Lafitte National Hist PK

N

S

EW

Exhibit 3-39
Economic Region of Influence for 
Michoud Assembly Facility and Stennis Space Center

0 10 205
Miles

0 20 4010
Kilometers

21-JUN-2007
Drawn By:

D. Scott Stevens

Map Document: (O:\NASA\Michoud\maps\MAF_SSC_ROICounties.mxd)

Map Source: NASA and ESRI® Data & Maps 2006 

Legend

SSC Fee Area

MAF Boundary

Limited Access

Highway

Major Road

Local Road

Minor Road

Other Road

Ramp

Ferry

Pedestrian Way

Runways (Regional)

Airport Area

Stream

Intermittent Stream
! ! Canal

Dam

Swamp or Marsh

Region of Influence Counties

State  Park or  Forest

State Boundary

County Boundary

US Background (Regional)

Ocean, Lake, Canal



3.  AFFECTED ENVIRONMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

3-140  SECTION 3.DOC 



3.  AFFECTED ENVIRONMENT  

According to the April 2007 Katrina Index, “… indicators suggest that the rebuilding of 
essential infrastructure is basically stalled, housing indicators remain mixed at best, but 
economic indices suggest a notable strengthening of the economy in New Orleans and in the 
metro area as a whole” (Greater New Orleans Community Data Center [GNOCDC], 2007).   

Population.  Approximately 1.4 million people lived in the ROI as of July 2006.  At 
that time, almost 1 year after the hurricanes, the population was approximately 
50 percent of the July 2005 levels in the city of New Orleans (Orleans Parish) and 
81 percent in the 11- parish ROI as a whole.  The parishes and counties that absorbed 
the relocated population (Tangipahoa Parish, St. John the Baptist Parish, and Pearl 
River County) continued to house much of it. 

By 2008, the population of the city of New Orleans is expected to reach nearly 
60 percent of its pre-Katrina level.  The density of population in the hardest-hit 
neighborhoods (such as Lakeview, Gentilly, and New Orleans East, where much of 
the housing is unusable) could remain much lower than under pre-Katrina 
conditions indefinitely (U.S. Census Bureau, 2007b; Lockheed Martin, 2006b).  

Regional Employment and Economic Activity.  The New Orleans MSA historically has 
relied on five major economic activities:  1) maritime and port-related industries; 
2) oil, gas, and related industries; 3) tourism, centered on the history, music, food 
and culture of the City of New Orleans; 4) ship-building and boat-building; and 
5) aerospace manufacturing, centered on MAF as one of the largest industrial 
employers in the metropolitan area.  Together, the shipbuilding and aerospace 
industries accounted for 25 percent of all manufacturing employment (NASA, 
2001b).   

Since the hurricane, many of these industries are struggling to recover, although 
employment and income in the construction industry have grown, due to recovery 
activities.  In January 2006, 6 months after the hurricanes, the port was operating at 
50-percent capacity, while the oil and gas industry had recovered 80 percent of its 
capacity and the military and aerospace industries were operating at nearly full 
capacity.  About 60 percent of the city’s small businesses had closed or relocated.  As 
of April 2007, 92 percent of the major hotels and 46 percent of the retail food 
establishments in the New Orleans metro area were open.  The number of air 
passengers arriving monthly was about 70 percent of the pre-Katrina levels 
(Lockheed Martin, 2006b; GNOCDC, 2007).  

In 2006, the total labor force of the ROI was nearly 804,000 people.  The overall 
unemployment rate of 5.2 percent was slightly lower than that for the State of 
Louisiana and considerably lower than that for the State of Mississippi, but higher 
than the national unemployment rate of 4.6 percent.  As a result of the hurricanes, 
the labor force in the New Orleans-Metairie-Kenner MSA declined by 20 percent 
from 2005 to 2006.  By April 2007, the labor force in the city and the MSA had 
returned to approximately 75 percent of the pre-Katrina levels (GNOCDC, 2007). 
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Economic Contribution of the Space Shuttle Program.  Initiatives at MAF will continue to 
play an important role in the recovery of the manufacturing and technology 
industries in New Orleans.  In February 2007, the Governor of Louisiana signed an 
MOU with the director of NASA MSFC.  The MOU documents the shared goal of 
building on the existing public-private commercial partnerships involved in 
technical research and development activities at MAF, by using undeveloped areas 
of the facility (Advocate, 2007).  The Michoud Master Plan envisions the 
development of vacant land at MAF to provide additional office and light industrial, 
manufacturing, industrial testing, and port and harbor operations by 2025 
(Lockheed Martin, 2006b).   

In 2006, MAF employed approximately 2,000 persons, primarily Lockheed Martin 
Space Systems Company personnel.  More than 1,500 FTEs, consisting of 1,495 
contractor FTEs and 15 federal civil service FTEs, worked directly on the SSP in 
2006.  The remainder worked in hurricane recovery, plant operations, security, 
project support, and other indirectly related functions.  In addition, non-NASA 
tenants at the MAF complex together employ about 1,250 workers (Lockheed 
Martin, 2006b; NASA, 2007s; NASA, 2007a).  

In 2006, nearly 4,700 workers were employed at SSC, of whom approximately 
1,900 (40 percent) were NASA civil federal civil service and contract personnel.  
Only about 5 percent of that total (10 civil service and 230 contractor FTEs) worked 
on the SSP (NASA, 2007aPersonal Communication, 2007e).  

In FY 2006, the SSP put nearly $74.3 million (including civil service and prime 
contractor salaries and non-payroll procurements) into the regional economy.  Those 
expenditures translated into additional economic output, jobs, and income in 
supporting industries throughout the combined MAF and SSC ROI.  The total 
(direct plus indirect and induced8) effect of the SSP on economic output was 
approximately $205 million (less than 1 percent of the nearly $85 billion9 in overall 
economic activity in the 11-county region in 2002), $107 million in personal income, 
and 1,800 jobs (NASA, 2007cc).  Equivalent post-Katrina economic data are not yet 
available; MAF and SSC probably provide a somewhat greater percent contribution 
to the economy of this still-recovering region at present.   

3.7.11 Solid Waste  
3.7.11.1 Affected Environment 
The nonhazardous solid waste streams generated at MAF includes asbestos, blasting 
media, soil, rock, sand, spray-on foam insulation (SOFI), construction and factory 

                                                 
8 Based on the “multiplier effect” using economic multipliers for the 11-county region from the U.S. Bureau of Economic 
Analysis. 
9 U.S. Bureau of the Census, 2002 Economic Census–Total sales, shipments, receipts, or revenue for all establishments 
(2-digit NAICS codes) in the 11-county ROI for MAF.   
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debris, and creosote pilings.  Non-RCRA solid wastes are collected and sent to an 
offsite landfill (NASA, 1978).  

3.7.12 Traffic and Transportation 
3.7.12.1 Region of Influence 
The ROI for MAF is defined as the 6 parishes and counties in which at least 50 MAF 
employees live–Jefferson Parish, Orleans Parish, St. Bernard Parish, and 
St. Tammany Parish in Louisiana; and Hancock and Pearl River counties in 
Mississippi.  Together, these counties account for 87 percent of MAF employees.  
Nearly half (42 percent) of the MAF employees live in St. Tammany Parish alone 
(NASA, 2007a).   

3.7.12.2 Affected Environment 
Transportation.  I-10 and I-510, U.S. Highway 90, and Mississippi 11 serve the MAF 
area.  Direct access to and through MAF from I-10 and I-510 is provided by 
Mississippi Highway 90. 

Access Roads to MAF.  The MAF facility is accessed either by taking I-10 east to Paris 
Road and then south to Old Gentilly Road, or by driving east on Chef Menteur 
Highway (U.S. 90) to Old Gentilly Road or Paris Road.  MAF is responsible for a 
major portion of the vehicular traffic on Old Gentilly Road, because it is the single 
public thoroughfare outside the facility.  The main arterial roads at MAF include 
Mercury Drive, Venus Drive, and Jupiter Boulevard.  Local roads include Uranus 
Avenue (south of Building 103) and Pluto Drive (Exhibit 3-40).  Collector roads at 
MAF include Uranus Avenue (south of Building 350) and Mars Drive.  The major 
transportation routes, I-510, and I-10, also are accessible.   

Railroads.  Six major truck line railroads serve the New Orleans area, providing single 
carrier access to virtually all of the America’s major markets.  In addition to the rail 
carriage of freight, 34 Amtrak trains carry passengers to or from New Orleans each 
week.  In the past, rail spurs served the MAF complex from the main Seaboard 
System Rail Road; however, these lines are no longer serviceable. 

Airports.  Three airports serve the New Orleans area.  Domestic and international 
commercial air transportation services are provided by the New Orleans 
International (Moisant) Airport, 32 km (20 miles) to the west of MAF.  The New 
Orleans Airport, located 8 km (5 miles) to the northwest on Lake Pontchartrain, is 
devoted exclusively to private and corporate plane usage.  Alvin Calendar Naval Air 
Station, located 24 km (15 miles) to the southwest of MAF, serves as a training area 
for the air reserve units of the Navy, Air Force, Marines, Coast Guard, and National 
Guard. 
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3.8 Marshall Space Flight Center 
MSFC is located in north-central Alabama on approximately 7.4 km2 (1,841 acres) 
within Redstone Arsenal (RSA) (Exhibit 3-41).  MSFC is approximately 1,600 km 
(100 miles) north of Birmingham, Alabama; 100 miles south of Nashville, Tennessee; 
and 180 miles west of Atlanta, Georgia.  The irregularly shaped property is roughly 
4.8 km (3 miles) long on its north-south axis and 3.2 km (2 miles) wide on its east-
west axis. 

MSFC is centrally located within RSA, which is owned by the DA.  The DA granted 
irrevocable use and occupancy of the lands and facilities known as MSFC to NASA 
for a term of 99 years beginning on July 1, 1960, and ending on June 30, 2059.  The 
DA granted NASA full control and responsibility for MSFC land and facilities; 
however, the DA retained access rights to all major utility lines, railroad tracks, and 
main roads for the purposes of operating, maintaining, modifying, and extending 
the utilities, railroad tracks, and roads.  A substantial portion of RSA, including most 
of the lands to the south and west of MSFC, is a part of the Wheeler National 
Wildlife Refuge (WNWR).  Approximately 0.7 km2 (180 acres) of the WNWR extend 
onto property controlled by MSFC. 

RSA occupies 153 km2 (38,309 acres) in the southwestern portion of Madison 
County, Alabama.  RSA is roughly 160 km (10 miles) long on its north-south axis 
and 9.6 km (6 miles) wide on its east-west axis.  The southern boundary of RSA is 
formed by the Tennessee River.  The City of Huntsville surrounds RSA on the 
eastern, northern, and most of the western sides. 

MSFC is NASA's principal propulsion research center.  Its scientists, engineers, and 
support personnel play a major role in the National Space Transportation System, 
managing the SSMEs, SRBs, RSRMs, and ETs.  In addition, MSFC will be a 
significant contributor to several of NASA's future programs, including the 
development of advanced propulsion systems and planetary observatories, and 
research on a variety of space science applications. 

Six project offices for major development projects and six directorates that embody 
the institutional capabilities of MSFC carry out NASA’s missions.  The directorates 
are Safety and Mission Assurance; Science and Mission Systems; Shuttle Propulsion, 
Engineering, and Center Operations; Ares Projects Office; Office of Human Capital; 
Contractors; Diversity and Equal Opportunity; Procurement; and Strategic Analysis 
and Communication.   
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3.8.1 Air Quality 
3.8.1.1 Affected Environment 
Regional Climate.  The Huntsville, Alabama, area has a temperate climate.  Summers 
are characterized by warm and humid weather with frequent thunderstorms.  The 
City of Huntsville is almost surrounded by the foothills of the Appalachian 
Mountains (NASA, 2002a).  

Cold air masses from the continent are predominant over the area during the winter 
season, but at times, mild air from the Gulf of Mexico spreads northward to 
Huntsville or beyond, and may persist for several days in succession.  The contrast 
between air masses frequenting the region in winter provides a potential source of 
energy for producing extensive periods of low cloudiness and rain, the result being 
that 4 months, December through March, account for about 43 percent of the normal 
annual precipitation (NASA, 2002a).  

Precipitation is mostly in the form of rain, but snow can be expected to some extent 
each winter, and seasonal totals have ranged from less than 1 inch to more than 
20 inches (NASA, 2002a).  

Temperatures frequently rise to 90°F or higher in the summers, but reach 100°F only 
on rare occasions.  During the fall, the weather is usually dry.  The air masses are 
cooler in the lower levels and the thunderstorm activity of summer decreases 
sharply.  A major departure from the relatively dry weather of fall is an occasional 
rainy spell of one or more days associated with a decaying hurricane drifting 
northward from the Gulf of Mexico (NASA, 2002a).  

Emission Sources.  MSFC is classified as being in attainment for all NAAQS.  This 
ranking causes the facility to follow the PSD program, instead of the more stringent 
NSR program (NASA, 2007s).  Alabama does not have any additional state-specific 
air quality standards. 

MSFC is a major source of HAPs, and therefore falls under the applicable NESHAPs.  
The amount of regulated ACMs at MSCF meets the threshold of the Asbestos 
NESHAP, which requires that asbestos surveys and remediation must take place 
before all remediation and demolition projects (NASA, 2002a).  

The facility currently is operating under Title V Permit #0108900014 for the emission 
of HAPs at MSFC (NASA, 2007s).  MSFC uses steam and electricity to heat the 
facility buildings.  Steam used for heating and processes at MSFC is generated by 
three plants that have multiple boilers and a number of dispersed individual 
module boilers.   

There are nine paint booths and two surface coating operations at MSFC.  Routine 
maintenance on the buildings and equipment and the application of protective 
coatings account for almost all of the spray painting operations at MSFC. 
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There are three surface coating operations onsite at MSFC in which protective 
finishes are applied to various parts for testing under simulated flight or lift-off 
conditions. 

MSFC performs experiments in the development, testing, and management of 
propulsion engines and launch vehicle systems.   

MSFC also has permitted degreasers and storage tanks. 

3.8.2 Biological Resources 
3.8.2.1 Affected Environment 
Vegetation.  Land cover classes on MSFC consist of deciduous forest, pine forest, pine-
deciduous forest, mowed fields, wetlands, and developed land (Exhibit 3-42).  
Approximately 50 percent of MSFC is developed, consisting of industrial complexes, 
office buildings, and parking lots and roads.  Another 20 percent of MSFC is mowed 
fields.  About 27 percent of MSFC is forested land cover, including mixed 
hardwoods, hardwood-pine vegetation communities, pineland, and hardwood 
swamps.  Twenty-two percent of the forested land cover is pine-deciduous forest 
vegetation.  Six percent of MSFC is wetlands (NASA, 2002a).  

Wetlands.  Approximately 45.8 ha (113.2 acres) of wetlands are found on MSFC 
(Exhibit 3-43).  Wetlands in MSFC are palustrine systems and are scrub-shrub, 
forested, emergent, or open water systems.  A 1993 survey found a total of 
24 individual jurisdictional wetlands within MSFC property. 

None of the facilities used by the SSP are located in wetlands. 

Floodplains.  FEMA has delineated floodplain areas on FIRMs (Exhibit 3-44).  The 
FIRMs prepared by FEMA and updated by NASA for MSFC in February 2006 
indicate that a significant portion of MSFC is located within the 100-year floodplain. 

Building 4202 is not within the 100-year floodplain.  Buildings 4436, 4625, and 
Trailer 236 are within the 100-year floodplain. 

Wildlife.  Approximately 0.7 km2 (180 acres) of the WNWR extends onto property 
controlled by MSFC, constituting 0.09% of the total MSFC land. There are examples 
of birds, mammals, reptiles and amphibians, but as a whole, MSFC has relatively 
low wildlife diversity (NASA, 2002a).  A complete list of species can be found in the 
MSFC ERD (NASA 2002a). 

Protected Species and Habitats.  The ERD for MSFC (NASA, 2002a) lists all of the 
species potentially occurring at MSFC that receive protection from the federal 
government and the State of Alabama.  The USFWS, the Alabama Department of 
Conservation and Natural Resources (ADCNR), and the Alabama Natural Heritage 
Program (ANHP) have rankings for wildlife and plant species, except that the State 
of Alabama does not have a list of officially threatened or endangered plants  
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(ADCNR, 2006; ANHP, 2006; NASA, 2002a).  Exhibit 3-45 lists the federal- and state-
protected species that have potential suitable habitat available at MSFC; these are 
the protected species most likely to be found on MSFC.  In addition, NASA requires 
the proper best management practices and storm water pollution prevention 
measures be in place during construction activities and for operations conducted 
around the Center to aid in protecting habitats.  The requirements are detailed in 
specifications for each construction project, MWI 8550, and MPR 8500.1. 

Seven sensitive areas have been identified on RSA, and one of these, the Williams 
Spring Ecological Sensitive Area, is located within MSFC’s boundaries.  None of the 
facilities used by the SSP are located in the Williams Spring Ecological Sensitive 
Area. 

3.8.3 Cultural Resources 
3.8.3.1 Affected Environment 
Historic Resources.  A total of 40 properties were surveyed and evaluated for 
significance related to the SSP context.  The SSME–Hardware Simulation Lab (HSL) 
Block II Facility (Building 4436), the Huntsville Operations Support Center (HOSC) 
(Building 4663), and the Office and Wind Tunnel Facility (Building 4732) are 
individually eligible under the SSP context.  The newly eligible Test Area HD has 
five individually significant buildings: 

• Test Facility (TF) 116 (TF 116, Building 4540) 
• Structural Dynamic TF (Building 4550)  
• Test & Data Recording Facility (Test Stand [TS] 115, Building 4583)  
• Advanced Engine TF (AETF) (Building 4583)  
• Control Facility (Building 4674)   

Eight buildings are considered as contributing to the district, but are not 
individually significant: 

• Transient Pressure TF (Building 4515)  
• Solid Propulsion TF (Building 4520) 
• TF 500 (Building 4522)  
• TF 300 (TF 300, Building 4530)  
• Test Stand Control Building (Building 4541)  
• Hot Gas TF (Building 4554) 
• Test Control and Service Building (Building 4561)  
• Advanced Propulsion Research Facility (Building 4570) (Archaeological 

Consultants, Inc., 2007d) 
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EXHIBIT 3-45 
Federal- and State-Protected Species with Potential Habitat at MSFC 

  Level of Protection 

Scientific Name Common Name State Federal 

Fish 

Etheostoma tuscumbia Tuscumbia darter S2/SP - 

Birds  

Pandion haliaetus Osprey SP - 

Haliaeetus leucocephalus Bald Eagle SP - 

Butorides striatus Green-backed Heron S2 - 

Vireo solitaries Solitary Vireo S2 - 

Falco sparverius paulus Southeastern American kestrel S3B - 

Mammals 

Neotoma floridana magister Eastern wood rat S3 - 

Myotis grisescens Gray bat S2/SP E 

Myotis sodalist Indiana bat S2/SP E(CH) 

Myotis septentrionalis Northern Long-eared Myotis S2 - 

Microtus ochrogaster Prairie Vole S2 - 

Corynorhinus rafinesquii Rafinesque’s big-eared bat S2/SP - 

Crustaceans 

Palaemonaias alabamae Alabama cave shrimp S1/SP E 

Reptiles 

Terrapene Carolina Eastern Box Turtle SP/S5 - 

Amphibians 

Aneides aeneus Green Salamander SP/S3 - 

Plants 

Trillium pusillum var. pusillum Alabama dwarf trillium S2 - 

Hottonia inflate Featherfoil S2 - 

Ophioglossum engelmannii Limestone Adders Tongue S3 - 

Silphium asteriscus Southern rosinweed - C 

Prenanthes barbata Barbed rattlesnake-root S1/S2 - 
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EXHIBIT 3-45 
Federal- and State-Protected Species with Potential Habitat at MSFC 

  Level of Protection 

Scientific Name Common Name State Federal 

Juglans cinerea Butternut S1 - 

Silphium brachiatum Cumberland rosinweed S2 - 

Leavenworthia crassa var.  crassa Fleshy-fruit glade cress S1 C 

Armoracia lacustris Lake cress S1 - 

Marshallia mohrii Mohr’s Barbara buttons S3 T 

Silene ovata Ovate catchfly S1 - 

Leavenworthia exigua var. lutea Pasture glade cress S1 - 

Rudbeckia triloba var. pinnatiloba Pinnate lobed black-eyed susan S2/S3 - 

Apios priceana Price’s potato bean S1 T 

Carex purpurifera Purple sedge S2 - 

Silene regia Royal catchfly S2 - 

Quercus boyntonii Running post oak S1 - 

Leavenworthia alabamica var. 
brachystyla 

Short-styled glade cress S2 - 

Cypripedium kentuckiense Southern lady’s-slipper S1 - 

Aureolaria patula Spreading false-foxglove S1 - 

Rudbeckia heliopsidis Sun-facing coneflower S2 - 

Delphinium exaltatum Tall larkspur SH - 

Astragalus tenneseensis Tennessee milk-vetch S1/S2 - 

Xyris tennesseensis Yellow-eyed grass S1 E 

Notes:   
This list will change if species are extirpated or extinct.   
 
Key: 
FEDERAL: 
 

C   Candidate species.  Species is ready for proposal. 
CH   Critical Habitat has been designated. 
E    A species that is in danger of extinction throughout all or a significant part of its range, other than a species 

of the Class Insecta determined by the Secretary (of the Department of Interior) to constitute a pest whose 
protection under the provisions of the Endangered Species Act would present an overwhelming and 
overriding risk to man. 

PS   An infraspecific taxon or population has federal status but the entire species does not – status is in only a 
portion of the species range. 

T    Any species that is likely to become an threatened species within the foreseeable future throughout all or a 
significant portion of its range. 
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EXHIBIT 3-45 
Federal- and State-Protected Species with Potential Habitat at MSFC 

  Level of Protection 

Scientific Name Common Name State Federal 

STATE-Alabama Natural Heritage Program 
S1    Critically imperiled in Alabama because of extreme rarity (5 or fewer occurrences or very few remaining 

individuals or acres) or because of some factor(s) making it especially vulnerable to extirpation from 
Alabama. 

S2   Imperiled in Alabama because of rarity (6 to 20 occurrences or few remaining individuals or acres) or 
because of some factor(s) making it very vulnerable to extirpation from Alabama. 

S3   Rare or uncommon in Alabama (on the order of 21 to 100 occurrences). 
SB   Regularly occurring, migratory and present only during the breeding season.  A rank of S3B indicates a 

species uncommon during the breeding season (spring/summer) in Alabama. 
SH   Of historical occurrence, perhaps not verified in the past 20 years, and suspected to be still extant. 
SN   Regularly occurring, usually migratory and typically non-breeding species in Alabama.  A rank of S2N or 

S5N indicated a rare breeder but a common winter resident. 
SX   Apparently extirpated from Alabama. 

STATE - Alabama Department of Conservation and Natural Resources 
SP   State Protected.  Species with a state protected status are protected by the Nongame Species Regulation 

(Section 220-2.92, page 73-75) of the Alabama Regulations for 1999- 2000 on Game, Fish, and Fur 
Bearing Animals.  Copies of these regulations may be obtained from the Division of Wildlife & Freshwater 
Fisheries, Alabama Department of Conservation & Natural Resources, 64 North Union Street, Montgomery, 
AL 36104. 
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The newly eligible R&D HD at MSFC includes four individually eligible buildings 
that also contribute to the district: 

• Materials and Processes Lab (Building 4612) 
• Structures, Dynamics and Thermal Vacuum Lab (Building 4619) 
• Multi-purpose HB Facility and Neutral Buoyancy Simulator (NBS) 

(Building 4705) 
• National Center for Advanced Manufacturing (Building 4707)   

Two buildings contribute to the R&D HD–the Hydrogen TF (Building 4628 and the 
Shop and Calibration Lab (Building 4650) (Archaeological Consultants, Inc., 2007d). 

Five buildings and structures at MSFC that are NHL-designated, but only one, the 
Multi-purpose HB Facility and NBS (Building 4705), contributes to the R&D HD.  All 
NHL properties automatically are listed in the NRHP.  The NHL designation 
recognizes properties that exemplify important trends in U.S. history (NASA, 
2002a:11-23; NASA, 2007s; NASA, 2007x; NPS, 2007d). The MSFC was surveyed for 
archaeological resources in 2005 and the survey findings were published by 
Alexander and Alvey in 2006. It is customary not to publish the locations of 
potentially sensitive archaeological sites. 

Exhibit 3-46 shows the properties eligible for listing and those listed in the NRHP at MSFC.   

3.8.4 Hazardous and Toxic Materials and Waste 
Resource Conservation and Recovery Act.  NASA submitted a Part B RCRA permit 
application for post-closure operations at its former Industrial Waste Treatment 
Facility (IWTF) on August 1, 1991, to EPA and the Alabama Department of 
Environmental Management (ADEM).   

3.8.4.1 Affected Environment 
Storage and Handling.  NASA does not have a large inventory of stockpiled chemicals 
at MSFC.  There are numerous waste accumulation areas throughout the Center 
(NASA, 2007s). 

To date, there are 15 registered USTs operating on MSFC.  All 15 tanks are in 
compliance and have been upgraded to meet the standards for construction, 
monitoring, leak containment, and operational design.  All of the tanks have single-
wall steel construction, except for three fiberglass tanks (NASA, 2007s).   

Waste Management.  MSFC is an LQG of hazardous waste.  The wastes are transported 
regularly from various accumulation areas within MSFC to a less-than-90-day 
storage facility and are properly manifested offsite for disposal (NASA, 2007s). 

Contaminated Areas.  RSA, under the DA, was placed on the NPL in 1994, thus 
requiring compliance with CERCLA.  NASA’s MSFC also was listed on the NPL 
with the DA’s RSA.  NASA submitted a Part B RCRA permit application for post- 

SECTION 3.DOC  3-161 



3.  AFFECTED ENVIRONMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

3-162  SECTION 3.DOC 



Martin Road

D
od

d 
R

oa
d

Neal Road

Fowler Road

To
fto

y 
Th

ru
w

ay

R
id

eo
ut

 R
oa

d

M
or

ris
 R

oa
d

Digney Road

Sa
tu

rn
 R

oa
d

H
ale R

oad

Mariner Road

Marshall Road North

Tiros Street

Mercury Road

Airfield Road

Centaur Street

Pogo Road

H
ac

kb
er

ry
 R

oa
d

G
em

in
i R

oa
d

Titan Street

Lem
 R

oad

Apollo Road

Beacon Street

Relay Avenue

Raven Street

Pioneer Street

Ranger Street

N
im

bus Avenue

Th
or

 A
ve

nu
e

Surveyor Street

Azalea Road

Able Avenue

DeBlas Road

Marshall Road South

Refuge Road

Pioneer Street

4705

4619

4707

4663

4650

4612

4583

4732

45504674

4436

4628

4540

4561

4570

4554

4530

4541

4522

4515

4520

N

S

EW
Exhibit 3-46
Buildings on or Eligible for the NRHP
Marshall Space Flight Center

0 1,000 2,000500
Feet

0 200 400 600100
Meters

22-OCT-2007
Drawn By:

D. Scott Stevens

Map Document: (O:\NASA\MSFC\Maps\MSFC_ShuttleBldgs.mxd)

Legend
Roads & Sidewalks

District Shuttle Blds

Shuttle Buildings

Lakes & Streams

Stream

Buildings

Airfield

MSFC Boundary



3.  AFFECTED ENVIRONMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

3-164  SECTION 3.DOC 



3.  AFFECTED ENVIRONMENT  

3.8.5 Health and Safety 
3.8.5.1 Affected Environment 
Hazardous materials are used for various operations at MSFC associated with 
propulsion testing in support of the SSP and other NASA programs.  The following 
subsections outline MSFC’s programs for protecting the health and safety of 
employees at MSFC and the public.  Noise hazards at MSFC are outlined in 
Section 3.8.8. 

Hazardous Materials.  Hazardous materials, including propellants, are used at MSFC.  
The hazardous materials used and hazardous wastes generated are discussed in 
detail in Section 3.8.4.  The degree of exposure to hazardous materials is minimized 
by the implementation of work practices and control technologies.  The RSA Fire 
and Emergency Services Department (RSA FESD) serves as the first responder for all 
incidents involving hazardous materials.   

Buildings at MSFC contain asbestos in the form of insulation and other building 
materials.  MSFC complies with the 29 CFR 1910.1001 standard for the protection of 
employees from asbestos exposure.  Buildings at MSFC also may contain LPB.  All 
operations at MSFC that may disturb surfaces coated with LBP must be conducted 
in compliance with OSHA’s construction standard for lead, 29 CFR 1926.62.   

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with the DOT 
regulations for the interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  Using certain hazardous materials, including propellants, 
in SSP operations presents a risk of explosions and fire hazards.  Marshall 
Procedural Requirements (MPR) 1040.3 outlines the procedures for responding to 
explosions and fires at MSFC.  The RSA FESD is responsible for fighting fires and 
performing rescue operations, as needed.   

3.8.6 Hydrology and Water Quality 
3.8.6.1 Affected Environment 
Surface Waters.  Surface waters at MSFC are part of the Indian Creek and Huntsville 
Spring Branch watersheds.  Most drainage in MSFC is through manmade ditches to 
intermittent and perennial streams that flow west into tributaries of Indian Creek, or 
south and southeast into tributaries of Huntsville Spring Branch.  Indian Creek is 
located to the west of MSFC and drains approximately 127 km2 (49 square miles).  
Huntsville Spring Branch lies to the east and south of MSFC and drains 
approximately 109 km2 (42 square miles).  Huntsville Spring Branch occupies a 
mature floodplain largely inundated by Wheeler Lake.  This stream joins Indian 
Creek in the backwaters of Wheeler Lake.  Wheeler Lake overlaps the southwestern 
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corner of MSFC and eventually discharges to the Tennessee River.  At its closest 
point, MSFC is located 4.8 km (3 miles) north of the Tennessee River.  Exhibit 3-47 
shows the surface waters on MSFC.   

Streams on MSFC are generally limited and of relatively low value.  With the 
exception of surface waters in the southwestern portion of the site, most streams are 
intermittent or ephemeral ditches and swales.  In addition to the streams and 
ditches, large, manmade reservoirs are located in the East and West Test Areas.  
These reservoirs are used for treating process water (NASA, 2002a).  

Groundwater.  Groundwater aquifers at MSFC are associated with three principal 
hydrogeological units–the residuum, the undifferentiated Tuscumbia Limestone, 
and the Fort Payne Chert (which comprises the Tuscumbia-Fort Payne Aquifer). 

The residuum is the surficial geologic unit at MSFC.  This unit consists of silty clay 
material with variable amounts of chert rubble and boulders that were formed from 
weathering of the underlying Tuscumbia Limestone.  The thickness of the residuum 
generally ranges from about 0.3 to 24 m (10 to 80 ft).  The residuum acts as a 
groundwater reservoir that stores large amounts of water and releases it slowly into 
the underlying bedrock aquifer.  Groundwater recharge in the residuum is almost 
exclusively from precipitation. 

Groundwater in the residuum under MSFC is believed to discharge to springs 
located to the south and west of MSFC.  The flow rate for the discharge areas ranges 
from milliliters-per-minute for seeps to as much as 18.9 million L per day (5 million 
gallons per day [mgd]) for springs.  Well-developed karst features in the limestone 
are believed to be the cause of larger spring discharges.  The discharged water 
eventually flows to the Tennessee River via Indian Creek or Huntsville Spring 
Branch. 

Beneath the residuum, the Tuscumbia Limestone and the Fort Payne Chert form the 
Tuscumbia-Fort Payne Aquifer.  The Tuscumbia-Fort Payne is the primary aquifer in 
the region for water supply.  This unit is composed of about 91 to 100 m (300 to 
330 ft) of fossiliferous and dolomitic limestone with occasional interbedded chert.  
The Tuscumbia-Fort Payne is a karst aquifer, which means that groundwater occurs 
within solution-enlarged fractures, joints, and bedding planes in the formation.  
Water enters the aquifer from the land surface through sinkholes and disappearing 
and losing streams.  Because of this connection with the land surface, water levels in 
the aquifer respond quickly to rainfall. 

The Tuscumbia-Fort Payne Aquifer is the primary aquifer in the region for water 
supply.  Municipal and private water supplies are obtained from this aquifer from 
both wells and springs.  Wells completed in the Tuscumbia-Fort Payne Aquifer are 
reported to yield from about 151 to 11,350 L per minute (40 to more than 
3,000 gallons per minute [gpm]).  This variability in well yield depends on the  
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intersections of the wells with solution-enlarged openings in the bedrock (NASA, 
2002a).  

Water Quality.  Specific water quality criteria are governed by Alabama water laws.  
Surface waters are designated according to eight classifications, based on their 
potential use and value, as follows: 

• Public Water Supply 
• Swimming and Other Whole Body Water-Contact Sports 
• Shellfish Harvesting 
• Fish and Wildlife 
• Agricultural and Industrial Water Supply 
• Industrial Operations 
• Navigation 
• Outstanding Alabama Water 

Indian Creek and Huntsville Spring Branch both have Fish and Wildlife-designated 
uses.  Wheeler Reservoir is designated as a Public Water Supply and Fish and 
Wildlife Use.   

Indian Creek and Huntsville Spring Branch are both included on Alabama’s draft 
2006 303d list.  The causes of impairment are listed as priority organics for Indian 
Creek and metals and priority organics for Huntsville Spring Branch (ADEM, 2006).   

Monitoring of surface water outside of NPDES compliance monitoring is infrequent.   

Regulated Water Discharges and Withdrawals.  MSFC holds NPDES Permit #AL0000221, 
which specifies discharge limitations and monitoring requirements for 27 outfalls.  
Effluent is monitored for pH, TSS, oil and grease, copper, TCE, and residual chlorine 
(NASA, 2007s).  Indian Creek is the receiving water for 11 of the 27 outfalls (001, 016, 
017, 018, 019, 020, 021, 022, 023, 027, and 028), Huntsville Spring Branch is the 
receiving water for 11 of the 27 outfalls (008, 009, 010, 011, 012, 013, 014, 015, 031, 
032, and 033), and Wheeler Lake is the receiving water for the remainder of the 
outfalls (024, 025, 026, 029, and 030).   

The majority of the outfalls at MSFC discharge storm water.  As a requirement of 
federal and state law for facilities needing a storm water permit under the Clean 
Water Act (CWA), an SWP3 was developed as part of MSFC’s Consolidated 
Environmental Response Plan. 

As part of the NPDES program, facilities discharging to POTWs are required to have 
a State Indirect Discharge (SID) permit.  MSFC also has received SID Permit 
IU 08 45 00027 to discharge industrial wastes resulting from metal finishing to 
PDR Properties’ RSA Central STP. 

MSFC’s potable water is supplied by RSA via two intakes and two surface WTPs 
along the Tennessee River.  No potable or non-potable water supply wells exist at 
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MSFC.  MSFC’s average water use in 2001 was 3,218,000 L per day (0.85 mgd) for 
potable water and 6,587,000 L per day (1.74 mgd) for industrial water use. 

Currently, much of the water used at MSFC is discharged into the industrial sewer 
and the storm water drainage system.  Treatment of wastewater occurs from the 
industrial sewer (Outfall 001) and Outfalls 012, 016, 018, 019, and 022.  
Sedimentation in naturally occurring ponds occurs at Outfalls 012, 016, 018, 019, and 
022 before discharge.  Dechlorination treatment is provided at the remaining outfall.  
MSFC currently is removing many discharges from the storm drainage system and 
all discharges from the industrial sewer, and is rerouting some of them to the 
sanitary sewer.  Sources that will be rerouted to the storm sewer include non-contact 
cooling water, non-contact industrial water, groundwater sump discharges, and 
HVAC discharges. 

The majority of the industrial wastewater at MSFC is sent to the IWTF at 
Building 4761.  Discharge sources include the following: 

• Cyanide plating wastewater 
• Metal finishing wastewater 
• Paint booth wastewater 
• Photo processing wastewater 

The IWTF has a capacity of treating 190,000 L per day (50,000 gpd) of wastewater 
under three different treatment schemes, but on average treats 76,000 L per day 
(20,000 gpd) (NASA, 2002a).  

3.8.7 Land Use 
3.8.7.1 Affected Environment 
MSFC Facilities.  MSFC uses its facilities and technical equipment for research, testing, 
and development activities in support of assigned programs.  The laboratories, test 
stands, and HB facilities at MSFC can accommodate space system components 
through all stages of development and flight readiness testing.  MSFC facilities make 
up a significant portion of the land use at the site, with approximately 
281,450 square meters (m2) (3,029,506 ft2) of facility space.   

Land Use Planning.  The current, approved master plan for MSFC, completed in 2003, 
contains pertinent information necessary to achieve effective correlation of land 
areas and structures; to provide for adequate utilities, transportation, safety, and 
quantity distance zones, flow of material, and personnel; and to plan for future 
requirements.  It contains the essential data and information to integrate current 
missions and programs with projections of future growth and long-range 
management decisions relative to facilities and land uses.  The proposed land use 
described in the 2003 Master Plan was based on current uses of land at the time and 
also on expected future requirements for land based on the objectives and goals of 
NASA for MSFC in 2003 (NASA, 2002a).   
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Special Zones and Clearances–Test Areas.  The test areas are the predominant land use 
of MSFC, and some of the test activities require large buffer zones for the safety of 
personnel and facilities.  Test areas generally are located in the southern part of 
MSFC and have restricted access from Dodd Road. 

Land Use Permitted Areas.  The areas at MSFC described below are subject to planning 
restrictions. 

Airfield and Flight Paths.  MSFC air facilities are located at the Redstone Army Airfield.  
The airfield is located in the northwestern portion of RSA and is controlled by the 
Army Missile Command.  The airfield consists of a north-south hard surface runway 
that is 2,190 m (7,300 ft) long and 45 m (150 ft) wide.  Clear zones around the 
Redstone Airfield extend 900 m (3,000 ft) directly beyond the runway ends.  
Accident Potential Zones (APZs) I and II also are located at the southern and 
northern ends of the runway, respectively.  APZ I south of the runway contains 
1.4 km2 (344 acres) that extend 1,500 m (5,000 ft) directly beyond the clear zone area 
and extend over a small portion of MSFC.  This portion of the APZ is used for NASA 
research facilities.  APZ II extends 2,100 m (7,000 ft) directly beyond APZ I and 
contains 1.9 km2 (482 acres). 

Specific Easements and Rights-of-Way.  The ROW Plan, located in the Master Plan, 
indicates and reserves the necessary ROW and building setback (BSB) requirements 
for each basic type of road facility (arterial, collector, and local).  The ROWs for the 
roads have been established to provide ample space for future widening without 
infringing on BSB space.  For detailed information regarding the ROWs, refer to the 
Master Plan.  The Master Plan also describes existing utilities such as water supply, 
sewer service, electrical supply, and telecommunications.  The plan further discusses 
proposed plans and needs for increased supply and service.  The plan covers topics 
such as existing vehicular parking and pedestrian walkways, landscape planting 
and conservation, security, and emergency services (NASA, 2002a).  

3.8.8 Noise 
3.8.8.1 Region of Influence 
The ROI for noise generated by SSP-related activities are those areas that could be 
exposed to SPLs equal to or greater than 70 dBA.  NASA MSFC has determined, 
based on experience gained from previous testing programs, that 70 dBA is the level 
of significance within the community, as determined by noise-related complaints 
(NASA, 2002a).   

3.8.8.2 Affected Environment 
The major noise at MSFC is generated by rocket motor and engine testing (NASA, 
2002a).  MSFC is located in the center of RSA, which provides a buffer zone between 
noise-generating activities and the nearest civilian population centers, including the 
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City of Huntsville and the City of Madison.  The following sensitive receptors are 
located within a 2-mile radius of the RSA fence line: 

• 36 schools 
• 1 hospital 
• 76 churches 
• 28 shopping centers 
• 20 parks 
• 44 subdivisions 

The primary source of noise at MSFC is rocket testing.   

3.8.9 Site Infrastructure 
The DA, under the direction of the RSA Support Agency (RASA), is responsible for 
supplying steam, electricity, water, and wastewater treatment services to MSFC 
(NASA, 2002a).  

3.8.9.1 Region of Influence 
The ROI is defined as the SSP-related facilities and the energy sources for these 
facilities at MSFC. 

3.8.9.2 Affected Environment 
Potable Water Supply.  See “Hydrology and Water Quality,” Section 3.8.6. 

Wastewater System.  See “Hydrology and Water Quality,” Section 3.8.6. 

Storm Water System.  See “Hydrology and Water Quality,” Section 3.8.6. 

Energy Sources.  RSA’s electrical power system is made up of three subsystems–a 
transmission, a subtransmission, and a distribution system.  The primary supply is 
obtained from the 161-kV, 3-phase transmission systems of the Tennessee Valley 
Authority (TVA).  The part of TVA's transmission system to which RSA is connected 
is supplied by the following three separate 161-kV generating stations (NASA, 
2002a): 

• Wheeler Dam Station (including the Browns Ferry Nuclear Plant) 
• Guntersville Dam Stations 
• Widow's Creek Steam Generating Plant 

Power normally is supplied to RSA by the Wheeler and Guntersville Dam Stations.  
The 161-kV transmission lines are transformed to a 44-kV, 3-phase subtransmission 
level by three government-owed primary substations at three different locations on 
RSA (NASA, 2002a).  

NASA MSFC also has approximately an 1,800-kilovolt ampere (kVA) total capacity 
through several emergency generators for critical or special electrical circuits.  
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Finally, RSRA bills NASA for all electrical power consumed at MSFC (NASA, 
2002a).  

Steam is provided by 3 boiler plants and 22 modular boilers located in MSFC 
buildings.  One of these boilers has been turned over to RSA.  There are also 2 rental 
boilers and 1 portable boiler.  The boiler plants, located in the test areas, are used 
exclusively for heat generation and to power processes in the test areas.  RSA’s main 
steam plant is the City of Huntsville Plant, Ogden Martin Systems.  The plant is 
owned by RSA.  MSFC is supplied with steam from RSA’s steam supply.  The steam 
lines operate at a pressure of 100 to 200 pounds per square inch (psi), depending on 
the area, and the condensate return lines have an operating pressure of 
approximately 40 psi.  Some condensate is collected and returned to the boiler plants 
for further steam generating (NASA, 2002a). 

Steam for the East Test Area is generated by three diesel-fired boilers in one of the 
boiler plants in Building 4567, with a combined capacity of 36 million British 
thermal units per hour (MMBtu/hr) operating at a pressure of 124 psi.  Steam for the 
West Test Area is provided by two boiler plants in Buildings 4660 and 4675.  Three 
diesel-fired boilers with a combined capacity of 37.8 MMBtu/hr are located in 
Building 4660.  Building 4675 also contains three diesel-fired boilers with a 
combined capacity of 16.2 MMBtu/hr and that operate at a pressure of 125 psi each 
(NASA, 2002a). 

Modular boilers are used in many buildings at MSFC.  Currently, the modular 
boilers are kept for emergency use only (NASA, 2002a).  

Buildings 4466, 4514, 4515, 4520, 4564, 4549, 4572, 4553, 4641, 4642, 4640, 4646, 4638, 
4639, 4645, and 4648 and the RF Test Area (4100 Area) are the only facilities at MSFC 
not heated by steam (NASA, 2002a).  

RSA receives its natural gas supply from the City of Huntsville.  Natural gas is 
routed through MSFC in a 12-inch pipeline at a nominal pressure of 45 psi.  The 
12-inch pipe is tapped at three locations to serve MSFC buildings.  Separate branch 
lines serve modular boilers located in Buildings 4487 and 4491.  A 4-inch metered 
main is extended from the 12-inch main to serve Buildings 4707, 4708, 4718, 4752, 
4755, and 4776 (NASA, 2002a).  

The boilers at MSCF are listed on the facility’s Title V Permit #0108900014 (March 
2001) (NASA, 2007s). 

3.8.10 Socioeconomics 
3.8.10.1 Region of Influence 
The economic ROI for MSFC is defined as Madison, Morgan, Limestone, Marshall, 
Lauderdale, Cullman, and Jackson counties in Alabama and Lincoln County, 
Tennessee (Exhibit 3-48), where approximately 98 percent of all MSFC civil service  

3-172  SECTION 3.DOC 



Jackson County

Walker County

Madison County

Cullman County

Giles County

Blount County

Maury County

Lawrence County

Jefferson County

Winston County

St. Clair County

Morgan County

Marshall County

Lincoln County

DeKalb County

Franklin County

Etowah County

Lawrence County

Limestone County

Calhoun County

Bedford County
Coffee County

Marshall County

Lewis County

Warren County

Lauderdale County

Grundy County

Hickman County

Colbert County

Rutherford County

Marion County

Talladega County

Fayette County

Moore County

Cannon County

Tuscaloosa County

Williamson County

Wayne County

Cherokee County

Franklin County

Cleburne County

Marion County

Shelby County

Perry County

Marshall Space Flight Center

Birmingham

Huntsville

ColumbiaColumbia

JasperJasper

AthensAthens

AlbertvilleAlbertville

CullmanCullman

TullahomaTullahoma

ArabArab

McMinnMcMinn

ShelbyvilleShelbyville

HartselleHartselle

LeedsLeeds

WinchesterWinchester

ScottsboroScottsboro

LewisburgLewisburg
ManchesterManchester

PulaskiPulaski

WarriorWarrior

LawrenceburgLawrenceburg

ForFor

SumitonSumiton

Pell CityPell City

FayettevilleFayetteville

OneontaOneonta

HaleyvilleHaleyville

Hazel GreenHazel Green

MoultonMoulton

HohenwaldHohenwald

BrBri

HancevilleHanceville

Mount PleasantMount Pleasant

Anniston

Gadsden

Decatur

Florence

Murfreesboro

MadisonMadison

���65

���24

���20

���59

���565

���759

���459

���59

���59

���59

tu278 tu431

tu72

tu78

tu64

tu412

tu41

tu231

tu31

tu43

tu411

tu70

tu231

tu411

tu231

tu31

tu31

tu31

tu431

tu431

tu31

tu231

tu31

tu41

tu72

tu64

tu431

tu41

tu78

tu431

tu431

tu72

tu412

tu31

Birmingham Intl

Wheeler Natl Wildlife RefugeWheeler Natl Wildlife Refuge

N

S

EW

Exhibit 3-48
Economic Region of Influence for 
Marshall Space Flight Center

0 10 205
Miles

0 20 4010
Kilometers

21-JUN-2007
Drawn By:

D. Scott Stevens

Map Document: (O:\NASA\MSFC\Maps\MSFC_ROIcounties.mxd)

Map Source: NASA and ESRI® Data & Maps 2006 

Legend

Redstone Arsenal (DA)

MSFC Boundary

Limited Access

Highway

Major Road

Local Road

Minor Road

Other Road

Ramp

Ferry

Pedestrian Way

Runways (Regional)

Airport Area

Stream

Intermittent Stream

! ! Canal

Dam

State  Park or  Forest

Region of Influence Counties

Citiy

Places (Local)

State Boundary

County Boundary

US Background (Regional)

Lake, River



3.  AFFECTED ENVIRONMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

3-174  SECTION 3.DOC 



3.  AFFECTED ENVIRONMENT  

and prime contractor employees live.  The majority (73 percent) of MSFC employees 
live in Madison County, Alabama (NASA, 2007a).  Madison and Limestone counties 
are designated as the Huntsville MSA by the OMB (OMB, 2006).  The Huntsville 
MSA is one of the fastest-growing science and technology centers in the nation.  
Huntsville is known as “Rocket City” in honor of the Saturn V rocket, which put 
man on the moon (NASA, 2002a).  

3.8.10.2 Affected Environment 
Population.  In 2006, more than 821,000 people lived in the 8 counties of the ROI, an 
increase of 4.5 percent from the 2000 Census.  Limestone and Madison counties (the 
Huntsville MSA) showed the largest increases at 7.3 percent and 7.7 percent, 
respectively.  Between the 1990 and 2000 Censuses, the population in the Huntsville 
MSA grew by 18 percent.  By 2010, the total population of the ROI is projected to 
grow by 6.6 percent (U.S. Census Bureau, 2006c; Center for Business and Economic 
Research [CBER], 2001).  

Regional Employment and Economic Activity.  During the past 45 years, the regional 
economy has expanded from primarily agriculture and space-related industries into 
a robust, diversified mix of manufacturing, testing, development, research, and 
support services, although agriculture remains important (NASA, 2002a).   

NASA and defense agencies are a cornerstone of the regional economy, both as 
major employers and through the procurement of goods and services.  In FY 2006, 
MSFC had an operating budget of $2.26 billion and contributed $302 million in 
payroll expenditures.  Tourist dollars also are brought into the region through the 
U.S. Space and Rocket Center, which features a large space history museum, a space 
camp for students, and the NASA Educator Resource Center (NASA, 2007t; NASA, 
2002a; NASA, 2007n).   

In 2006, the total labor force of the ROI was almost 427,000 people, with an overall 
unemployment rate of 3.3 percent, which was similar to the state (3.6 percent) and 
below the national unemployment rate (4.6 percent) (BLS, 2006).  

NASA at MSFC is one of the region’s largest employers.  In FY 2006, NASA 
employed more than 2,500 civil servants and nearly 5,000 contractors at MSFC.  
Other leading employers include the U.S. Army Aviation and Missile Command 
(AMCOM) and other defense agencies at RSA (14,600 employees), Huntsville 
Hospital System (5,100 employees), Huntsville City Schools (3,000 employees), and 
the Boeing Company (3,000 employees) (Chamber of Commerce of Huntsville/ 
Madison County Website, 2007).  

Economic Contribution of the Space Shuttle Program.  In 2006, the SSP accounted for only 
about 9 percent of total MSFC employment, with approximately 500 civil service 
FTEs and 200 prime contractor FTEs.  This number only includes time directly 
charged to the SSP budget; it excludes NASA MSFC base operations and 
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administrative personnel, time spent supporting other programs at MSFC, and jobs 
at offsite suppliers and subcontractors within and outside of the region (NASA, 
2007a).  

In FY 2006, the SSP directly contributed more than $170 million to the regional 
economy, including civil service and prime contractor salaries and non-payroll 
procurements to subcontractors and suppliers.  Those expenditures generated 
additional economic output, jobs and income in supporting industries within the 
ROI.  The total (direct plus indirect and induced10) effect of the SSP on economic 
output was approximately $500 million (less than 1 percent of the more than 
$35 billion11 in overall economic activity in the 8-county region), $241 million in 
earnings, and 4,500 jobs (NASA, 2007cc).  

3.8.11 Solid Waste 
3.8.11.1 Affected Environment 
The majority of solid waste generated at MSFC is transported to the City of 
Huntsville’s Refuse-to-Steam Plant.  This facility receives approximately 150 tons of 
solid waste each month from MSFC.  Certain wastes are excluded from disposal at 
the facility, such as hazardous or radioactive waste, paint products, fuels, 
explosives, and construction debris.  The construction waste, rubble, vegetation, and 
asbestos generated at MSFC are disposed at the RSA inert landfill. 

3.8.12 Traffic and Transportation 
3.8.12.1 Region of Influence 
The transportation ROI for MSFC is defined as Madison, Morgan, Limestone, 
Marshall, Lauderdale, Cullman, and Jackson counties in Alabama and Lincoln 
County, Tennessee.  At least 50 MSFC employees live in each of these 8 counties, 
with the majority living in Madison County.  The counties together account for 
approximately 98 percent of all MSFC employees, based on zip code data for civil 
servants and prime contractors (NASA, 2007a).  Madison and Limestone counties 
make up the Huntsville, Alabama, MSA (OMB, 2006). 

3.8.12.2 Affected Environment 
Transportation.  The modes of transportation serving NASA at MSFC are roads, 
railroads, waterways, and air.  The existing system forms an interrelated 
transportation system that provides two primary functions–the means by which 
people and goods move into MSFC, and the means for internal circulation within 
MSFC. 

                                                 
10 Based on the “multiplier effect” using economic multipliers for the 8-county MSFC region from the U.S. Bureau of Economic 
Analysis. 
11 U.S. Bureau of the Census, 2002 Economic Census–Total sales, shipments, receipts, or revenue for all establishments 
(2-digit NAICS codes) in the ROI for MSFC. 
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Access Roads to MSFC.  Per the surface treatment categories, the road system for 
MSFC consists of primary, secondary, and tertiary roads (Exhibit 3-49).  The 
principal system configuration consists of north-south and east-west alignments.   

The major north-south roads are Rideout Road, Toftoy Thruway, and Dodd Road.  
Major east-west roads are Martin Road, Fowler Road, and Neal Road.  The majority 
of the bridges are single-lane, two-directional, a 4.5 to 4.8 m (15- to 16-foot) clearance 
above stream beds, and a 36-ton load limit.  Currently, all traffic to and from MSFC 
and RSA is routed through six gates.  The Main Gate (Gate 1) is on Martin Road on 
the eastern side of RSA.  Gate 3 (Redstone Road) is also on the eastern side of RSA.  
Gate 7 (Martin Road) is on the western side of RSA.  Gate 8 (Goss Road), Gate 9 
(Rideout Road), and Gate 10 (Patton Road) provide access to RSA from the north.  
Six of these gates (3, 7, 8, 9, 10, and the Main Gate) are open to traffic during daylight 
hours.  The Main Gate and Gates 8 and 9 are open 24 hours per day.   

Railroads.  The use of rail facilities on RSA was largely discontinued in 1973.  Most of 
the track has been removed, and only a small section of rail remains in RSA.  The use 
of planes and trucks for shipping purposes has decreased the demand for rail 
transportation.  A railhead located near the northern boundary has been retained to 
serve NASA at MSFC as the need arises. 

Airports.  MSFC’s air facilities are located at the Huntsville International Airport.  The 
airfield has two hard surface runways with concrete approaches.  The runways are 
designated as 18 (left and right) and 36 (left and right).  The airport is located at a 
latitude of 34° 38' North, longitude 86° 46' West, and at elevation 629 ft above msl.  
The runway is 3,000 m long by 45 m wide (10,000 ft long by 150 ft) wide for the 
18 (left) and 36 (right); and 2,400 m long by 45 m wide (8,000 ft long by 150 ft) wide 
for the 18 (right) and 36 (left).  Precision approaches (Instrument Landing System 
[ILSs]) are available for each runway, in addition to non-precision approaches.  A 
tower is located in the center of the field between the two runways.  The runway, 
taxi, and apron lights are U.S. Standard (A).  The runway can accommodate any 
aircraft in the U.S.  The airport has an average of 5,000 arrivals and departures of 
aircraft per month.  Of these, less than 35 percent are NASA or NASA-related 
flights. 

3.9 White Sands Test Facility 
NASA’s WSTF is an aerospace testing facility located in southern New Mexico near 
Las Cruces (Exhibit 3-50).  WSTF is a Directorate-level component of NASA’s JSC.  
The majority of the testing and research conducted at WSTF is directly related to 
NASA's manned spaceflight programs. 

WSTF’s primary mission is to provide the expertise and infrastructure to test and 
evaluate spacecraft materials, components, and rocket propulsion systems to enable 
the safe human exploration and use of space.  NASA also evaluates materials and  
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components at WSTF for use in propulsion, power generation, and life-support 
systems, crew cabin equipment, payloads, and experiments carried aboard the 
Orbiter and the ISS.  WSSH is the Orbiter approach and landing training facility.  It 
also is an alternate landing site for the Orbiter if the conditions at KSC or DFRC are 
not favorable. 

NASA has equipment to support the Orbiter in the event of a landing; however, 
there are no major SSP assets located at WSSH. 

3.9.1 Air Quality 
3.9.1.1 Affected Environment 
Regional Climate.  WSTF is situated in an area that has a predominantly high steppe 
and desert climate.  The climate is characterized by abundant sunshine, relatively 
low humidity, slight rainfall, moderate winds, and a wide range in daily 
temperature variations.  The mountainous terrain in the area influences the climate 
by blocking the incursion of moisture-laden maritime air masses.  Cold air drainage 
down slopes causes a wide variation in the minimum temperatures experienced in 
the area.  Precipitation, greatest in July and August, averages 10 inches annually.  
The growing season is about 200 days per year (NASA, 2001a). 

The average annual temperature is 60°F.  The warmest portion of the year is from 
the beginning of July to the end of August, when the temperature frequently rises to 
higher than 90°F.  Day-to-night temperature variations ranging from 30°F to 35°F are 
common (NASA, 2001a). 

The coldest periods are from November to mid-March, with the lowest temperatures 
occurring in December and January.  Although freezing nighttime temperatures are 
normal for this period, average highs near 60°F prevail in even the coldest months 
(NASA, 2001a). 

The greatest annual amount of recorded precipitation is 19.60 inches and the least is 
3.62 inches.  Most of the rainfall occurs in the summer.  The average rainfall by 
season is as follows:  winter 2.70 inches; spring 0.79 inch; summer 3.80 inches; and, 
fall 2.47 inches.  Intense thunderstorms frequently release heavy rainfall within a 
short time span over a restricted geographical area (NASA, 2001a). 

Although snow flurries typically occur in light amounts at WSTF, the records show 
that heavy snowfalls are not uncommon.  Sleet seldom occurs, but skim ice has been 
found on the sewage lagoons in the early hours of the colder winter days.  The 
average yearly snowfall is about 2.5 inches.  Monthly, mean humidities for the area 
remain below 50 percent for every month of the year.  Seasonal averages are as 
follows:  winter 43 percent; spring 28 percent; summer 36 percent; and fall, 
40 percent (NASA, 2001a).   
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Seasonal wind variations in the area are significant, with the strongest sustained 
winds occurring in late winter and spring months, primarily because of entrainment 
of the surface winds, with the strong westerly winds aloft, and the nature of the 
terrain (NASA, 2001a).  

Thunderstorm activity, with the season of maximum occurrence from June through 
September, develops over the mountains, depending on the winds aloft (NASA, 
2001a). 

Emission Sources.  NASA WSTF operates as a minor source of air emissions and has 
four construction permits (NASA, 2006a).   

WSTF is located in attainment areas for CO, nitrogen dioxides, 1-hour ozone, 8-hour 
ozone, sulfur oxides, PM-2.5, PM-10, and lead (NASA, 2006a).  WSTF is also in 
attainment with the New Mexico state-specific Ambient Air Quality Standards (New 
Mexico Environmental Department [NMED], 2001).  WSTF has the following 
emission sources, with corresponding construction permits for each (NASA, 2007s): 

• 300 Area Altitude Simulation System covers the following equipment: 
− Rocket test chamber 
− Two water spray condensers 
− Two cooling towers 
− One cooling pond 
− One 31.32-MMBtu per hour Cleaver-Brooks steam boiler 

• 400 Area Altitude Simulation System the following equipment: 
− Three 800-horsepower (hp) Cleaver-Brooks steam boilers, which burn low-

sulfur diesel fuel and are subject to the National Stationary Performance 
Standards (NSPS) for small steam-generating units 

− Three 195-hp Model 6030C Detroit diesel engines 
− Four 645-hp Model 7163-7000 Detroit diesel engines 
− One 68,000-brake horse power (bhp) Pratt & Whitney steam generator 

• The High-energy Blast Facility (HEBF) is used to characterize explosive blasts of 
solid, cryogenic, and hypergolic propellants, and consists of two test pads and a 
nearby control center.  No specific equipment is covered by this permit. 

• 800 Area Test Cell 844.  Test Cell 844 is set up for Shuttle Auxiliary Power Unit 
(APU) testing.  The APU uses the exhaust gases from hydrazine decomposed 
over a catalyst to spin the power-generating turbine.  The equipment covered by 
this permit consists of the APU, systems testing equipment, and various support 
equipment. 

3.9.2  Biological Resources 
3.9.2.1 Affected Environment 
Vegetation.  WSTF lies within the Chihuahuan desert shrub biotic community.  As 
indicated by the soil associations, three primary vegetation types occur at WSTF, 
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including rock outcrops, semi-desert, and grassland (NASA, 2001a).  Approximately 
45 percent of WSTF is rock outcrops and rock-dominated soil units (Exhibit 3-51).  
These areas, primarily along the eastern side of WSTF and also including the 
overlapping lands of the San Andres National Wildlife Refuge (SANWR) and part of 
the Joranada Experimental Range (JER), have limited usage and plant growth 
(NASA, 2001a).  About 40 percent of WSTF is limey, gravelly, sandy to clayey soils.  
Most of the facilities on WSTF are constructed on this soil type.  Common semi-
desert vegetation found on these soils includes creosote bush (Larrea tridentata), 
mesquite (Prosopis sp), tarbush (Flourensia cernua), snakeweed (Gutierrezia sp.), burro 
grass (Scleropogon brevifolius), and some grama grasses (Bouteloua spp.) (NASA, 
2001a).   

The remaining 15 percent of WSTF consists of clay, sand, and foot-slope grassland 
vegetation types, including mesquite, yucca (Yucca), sagebrush (Artemisia), burro 
grass, and assorted grama grasses (NASA, 2001a).   

Wildlife.  WSTF and the area around WSTF support songbirds, small mammals, 
carnivores, and ungulates.  Landscaping at WSTF consists of low-maintenance 
desert vegetation and, as a result, WSTF still supports abundant wildlife.  The ERD 
(NASA, 2001a) lists the wildlife species found on and in the vicinity of WSTF.   

Three regions of WSTF have been identified as high-sensitivity habitat, including the 
mesic woodland and arroyo vegetation associated with the Love Ranch area, the 
upper reaches of the Bear Canyon drainage, and the mesic woodland habitat 
associated with the northeast foothills of Quartzite Mountain and the San Andres 
Mountain Range.  These areas are rich in topographic relief, biodiversity of both 
plant and animal species, and natural water catchments and cover for wildlife 
(NASA, 2001a).   

Protected Species and Habitats.  WSTF does not contain critical habitat for any federally 
listed threatened or endangered plant or wildlife species (NASA, 2001a).   

Plants.  The only exotic, threatened, or endangered plant species that has been 
observed on WSTF is the night-blooming cereus (Peniocereus greggii) (NASA, 2001a). 

The only exotic, threatened, or endangered wildlife species that has been observed 
on WSTF is the desert bighorn sheep (Ovis canadensis mexicana) (NASA, 2001a). 

3.9.3 Cultural Resources 
3.9.3.1 Affected Environment 
Archaeological Resources.  The WSTF ERD lists 85 identified archaeological resources 
within the boundaries of the facility.  Three of the sites have prehistoric and historic 
elements, while 14 are historic and 75 are pre-historic.  The Love Ranch facility is the 
only one of these identified sites eligible for listing in the NRHP.  The site shows the 
remains of a 2-acre, early 20th century ranch complex.  To protect the resources from  
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vandalism, it is customary not to publish the exact locations of the sites (NASA, 
2001a:115-23).   

Historic Resources.  A survey of 14 properties was conducted to determine their 
significance to the SSP.  The results of the survey determined that the only facility 
eligible for its association with the SSP is the SLF (Archaeological Consultants, Inc., 
2007e).  There are NHL properties at WSMR, but they are located outside the 
boundaries of the NASA WSTF.  The SLF is shown in Exhibit 3-52.   

3.9.4 Hazardous and Toxic Materials and Waste 
3.9.4.1 Affected Environment 
Storage and Handling.  NASA WSTF is classified an LQG waste generator.  Hazardous 
waste generation activities at WSTF are regulated by RCRA Permit #NM8800019434-
1.  The RCRA Operating Permit covers the Evaporation Tank Unit (ETU) in the 
200 Area and the Fuel (hydrazine) Treatment Unit (FTU) in the 500 Area.  The 
permit was issued in 1993 and currently is pending renewal by the NMED 
Hazardous Waste Bureau (NASA, 2007s). 

There are no major stockpiles of chemicals at WSTF or WSSH.  Wastes are removed 
periodically and disposed per WSTF’s RCRA permit.  SSP primarily is responsible 
for two synthetically lined evaporation ponds, the FTU and the 400 Area ponds.  
However, it is likely that future NASA programs will use these three facilities when 
the SSP is transitioned (NASA, 2007s). 

NASA currently operates and pays fees on two petroleum USTs.  NMED has 
evaluated WSTF’s tanks and determined them to be in compliance (NASA, 2007s).   

Waste Management.  NASA manages five RCRA-closed Hazardous Waste 
Management Units under the provisions of Post-closure Care Permit 
#NM8800019434-2.  The RCRA closures include holding ponds and mixing tanks in 
both the 300 and 400 Areas, two underground chemical waste storage tanks in the 
200 Area laboratories, and a dual pond system in the 600 Area that received some 
wastes from around WSTF, but primarily received wastes from the laboratory areas.  
These closures are monitored actively with upgradient and downgradient 
groundwater monitoring systems; the groundwater and hydrogeological data are 
reported annually to the NMED Hazardous Waste Bureau.  The Post-closure Care 
permit has been in place for more than 10 years and is pending renewal (NASA, 
2007s).   

Contaminated Areas.  NASA is regulated by an RCRA Part B permit.  NASA entered into 
RCRA corrective action at WSTF and generated an RFI and Corrective Measures Study 
(CMS).  The original requirements for the RFI and CMS work were delineated in an 
RCRA §3008(h) Administrative Order on Consent issued by EPA Region 6 (NASA, 2007s).  
As part of the RCRA corrective action at WSTF, NASA actively is investigating the extent of 
the effects that historic releases of chemical wastes have 
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had on soil and groundwater at WSTF, along with required actions and remediation 
technologies.   

Toxic Substances.  
Emergency Planning and Community Right-to-Know Act.  NASA submits annual Tier II 
and Form R reports for chemical releases at WSTF.  A Form R is reported for the 
release of methyl hydrazine and lead.  The lead release is due to lead accumulated at 
the Security Department’s small arms firing range (firearm certification and 
training) (NASA, 2007s).   

Toxic Substances Control Act.  WSTF has controlled PCB use in transformers, 
capacitors, oils, and light ballasts.  Equipment that contains PBCs is replaced due to 
attrition, and PCB-containing wastes are disposed offsite (NASA, 2007s). 

In 1988, NASA JSC issued an Asbestos Control Manual to provide the information, 
guidance, standards, and procedures necessary to implement its policy relating to 
asbestos-related activities.  WSTF is in compliance with this manual and the 
applicable regulations (NASA, 2007s).   

3.9.5 Health and Safety 
3.9.5.1 Affected Environment 
The following subsections outline WSTF’s programs for protecting the health and 
safety of employees at WSTF and the public.  Noise hazards at WSTF are outlined in 
Section 3.9.8. 

Hazardous Materials.  WSTF operates several laboratories for conducting analytical 
materials and hardware tests for SSP.  These laboratories use hazardous materials 
that may include hypergols, oxygen gas, nitrogen gas, and other materials.  WSTF 
also operates propulsion test areas, including four test stands, a control blockhouse, 
equipment and support buildings, instrumentation bunkers, and small office 
buildings.  Rocket fuels and oxidizers are stored, pressurized, and transferred within 
these areas.  The hazardous materials used and hazardous wastes generated are 
discussed in detail in Section 3.9.4.  The degree of exposure to hazardous materials is 
minimized by implementing work practices and control technologies.  Hazardous 
material spills or releases may be handled by the WSTF Emergency Services 
personnel (NASA, 2007s).   

Buildings at WSTF contain asbestos in the form of insulation and other building 
material.  WSTF complies with 29 CFR 1910.1001, OSHA’s standard for the 
protection of employees from asbestos exposure.   

WSTF maintains a health and safety program for all employees, and ensures that 
visitors are advised of potential hazards present at the facility.  A staff of health and 
safety professionals works with the WSTF community to assist with the application 
of occupational and system safety requirements, to identify potential health and 
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safety hazards, and to develop controls to protect employees and facility assets.  All 
of this is done to ensure that personnel are fit and able to perform their assigned 
duties (NASA, 2007s). 

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with the DOT 
regulations for interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  Using certain hazardous materials, including fuels and 
propellants, for R&D operations presents a risk of explosions and fire hazards.  
There are several levels of fire protection provided to personnel, facilities, and the 
surrounding environment at WSTF, including the following: 

• Fire-resistant construction and wide spacing of the buildings and test facilities 
• Automatic fire detection and alarm systems 
• Automatic suppression system in selected locations 
• Level 3 hazardous material response team 
• Emergency medical services 
• Fire extinguishers and fire hose racks 
• A 24-hour Fire Department (NASA, 2001a) 

White Sands Space Harbor Operations.  WSSH is used as a training area for astronauts 
for practicing landing and is used as a back-up landing site for the Orbiter if the 
conditions at KSC or EAFB are not favorable.  WSSH is ideal for these training and 
development operations for the following reasons: 

• Restricted, controlled airspace 
• Year-round flying weather  
• Wide-open area for various landing configurations, such as parachute or 

hydrofoil type equipment   
• Area available for use is 160 km by 160 km (10 miles by 10 miles), with additional 

land available immediately adjacent (NASA, 2007s) 

WSSH’s remoteness decreases the potential for accidents to occur that would affect 
the public. 

Aircraft Safety.  All aircraft-related operations at EF are conducted in accordance with 
FAA regulations to protect the health and safety of the crew, EF employees, and the 
public during taxis, takeoffs, flights, and landings. 
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3.9.6 Hydrology and Water Quality 
3.9.6.1 Affected Environment 
Surface Water.  Surface water is not present at WSTF.  Runoff from snowmelt in the 
nearby mountains or rainfall generally flows for short distances across permeable 
alluvial fans before the water percolates downward or evaporates.   

Groundwater.  The Rio Grande aquifer system is the principal aquifer under WSTF.  
The aquifer system consists of a network of hydraulically interconnected aquifers in 
basin-fill deposits located along the Rio Grande Valley and nearby valleys (USGS, 
2007).  The area is characterized by mountain-sized tilted blocks of layered 
sedimentary rock.  Where blocks tilted and were depressed, the depressions were 
filled with alluvial deposits eroded from adjacent mountains.  Near the WSTF, the 
ground is partially underlain by Quaternary-aged alluvial deposits.  The alluvial 
deposits generally consist of poorly sorted gravelly, silty sand and sandy silt 
(USACE, 1987).  At WSTF, alluvial deposits are located to the western side, while 
impermeable limestone, andesite, and rhyolite underlie the rest of the facility 
(NASA, 2007s).  The thickness of the alluvial basin fill is unknown in most areas, but 
is estimated at about 6,000 m (20,000 ft) near Albuquerque, New Mexico, and at 
about 600 m (2,000 ft) near El Paso, Texas (USGS, 2007).   

Regulated Water and Wastewater.  Domestic and industrial wastewater is discharged 
into clay and synthetically lined holding ponds for disposal by evaporation at 
WSTF.  One discharge, treated water from the NASA WSTF Plume, is treated and 
reinjected in the ground.  The NMED Groundwater Quality and New Mexico 
Energy, Minerals and Natural Resources Department–Oil Conservation Division 
operate the state’s Underground Injection Control (UIC) Program under state 
regulations (20.6.2 New Mexico Administrative Code [NMAC]) established under 
the Safe Drinking Water Act (SDWA).  WSTF has approved discharge plans for five 
wastewater systems (NMED, 2007).  Injection information is listed in Exhibit 3-53. 

EXHIBIT 3-53 
WSTF Discharge Plans 

Permit Name Discharge Plan 
Type of 
Discharge 

Gallons 
per Day 

Activity 
Number 

NASA 100, 200, and 600 Areas  DP-392 Domestic 33,360 PRD20020003 

NASA WSTF STGT DP-584 Domestic 8000 PRD20020006 

NASA 300 Area SASS Discharge System DP-697 Industrial 25,000 PRD20020007 

NASA WSTF 400 Area SASS DP-1170 Industrial 16,805 PRD20030001 

NASA WSTF Plume DP-1255 Industrial 1,872,000 PRD20020005 

Notes: 
NASA = National Aeronautics and Space Administration 
SASS = Small Altitude Simulation System 
STGT = Satellite Station Ground Terminal  
WSTF = White Sands Test Facility 
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Potable water is supplied by a groundwater well designed to serve 1,500 people.  
The water system identification number for the system is NM3590607 (NASA, 
2007s).  Routine sampling of WSTF's drinking water supply system is conducted to 
ensure compliance with state and federal safe drinking water regulations (NASA, 
2006f).   

WSTF maintains an SWP3 to document the site environmental conditions, location 
of waste management units, material inventory, staff training, and material-
handling procedures.  The SWP3 is reviewed annually, along with the individual 
management units, to determine the appropriate best management practices (BMPs) 
over time.  The incorporation of the plan included a surface water site assessment 
for each waste management unit (NASA, 2007s).   

3.9.7 Land Use 
3.9.7.1 Region of Influence  
The ROI for the NASA facility includes all lands controlled and operated by WSTF. 

3.9.7.2 Affected Environment 
NASA Land Use.  The active WSTF land use is confined to six sections.  Of these six, 
two sections (Sections 35 and 36, T20S, R3E) serve both hazardous testing and 
administrative and technical support purposes.  Another section (Section 25, T20S, 
R3E) is designated for hazardous testing and three sections (Sections 1, 2, and 11, 
T21S, R3E) are set aside for administration and technical support.  The remaining 
WSTF land use sections, the bulk of which are to the north and east, are to provide a 
safety buffer.  Additionally, WSTF has the use of 5.6 km2 (1,409 acres) of land at the 
water supply wells and limited use of approximately 18.8 km2 (4,707 acres) of 
Bureau of Land Management (BLM) land along its southwestern border. 

The current Master Plan (1994) satisfies all of WSTF’s foreseeable major functional 
requirements and relationships.  For example, it protects offsite adjacent land usage 
from objectionable or hazardous influences and incorporates the flexibility to 
accommodate current long-range planning goals and objectives.   

WSTF is divided into seven major land use areas.  These areas serve as a basis for the 
Facility Numbering System used by the installation.  Generally, these areas are 
planned and confined to the uses indicated in the Land Use Plan and described 
below: 

• 100 Project Control Area is set aside for installation support functions.  It 
contains office facilities for administrative, management, drafting, procurement, 
environmental, program assurance, and engineering activities.  It also contains 
special facilities for food service, vehicle and facility maintenance, emergency 
medical, fire fighting, and warehousing functions. 
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• 200 Laboratory Area provides general laboratory, data reduction and analysis 
facilities; and modification, checkout, and preparation facilities for propulsion 
system testing.   

• 300 Propulsion Test Area is set aside for the facilities and systems necessary to 
accommodate cold flow and hot firing static testing of propulsion systems.  
Facilities in the area include one atmospheric, down-firing static test stand; one 
altitude simulation, down-firing test stand; two belowgrade structures for 
instrumentation and control signal conditioning equipment; a test control center; 
a remote command building; two shelters for equipment storage; and structures 
for test area support.   

• 400 Propulsion Test Area also is set aside for the facilities and systems necessary 
for the performance of cold flow and hot firing static testing of propulsion 
systems.  Facilities in this area include two vertical down-firing altitude 
simulation and one vertical down-firing atmospheric static test stands; two test 
stand support buildings; a test control building; and miscellaneous support 
facilities. 

• 500 Storage Area is divided into two separate land areas.  One is set aside for the 
facilities and systems necessary for the storage and transfer of propellants:  fuels 
(hydrazine fuels, alcohol, and LH2) and oxidizers.  The other is reserved for the 
storage of cryogenics and inert gases and includes storage dewars, high-pressure 
vessels, vaporization equipment, and various systems for the LOX, nitrogen, and 
gaseous nitrogen required for testing and site support.   

• 700 Test Area is reserved for the performance of hazardous testing of explosives 
and potentially explosive materials, and for storage of solid rocket propellants.   

• 800 Material Test Area contains facilities for performing tests on a variety of 
materials for ignition and combustion under various temperatures and pressures 
and in various liquid and gaseous atmospheres.  WSTF’s land usage has a direct 
effect on about 20.7 km2 (5,190 acres) of the approximately 242 km2 (60,500 acres) 
of land.  This is the acreage developed or allocated for current testing, support, 
and administration.  It does not include the buffer zones or water supply areas, 
because they are neither developed nor actively used for testing.   

Easements and Rights-of-Way.  In addition to these major land use areas, there are 
certain outgrants (easements) to external concerns shown in the Land Use Plan and 
discussed earlier in this subsection.  Also, ROW easements have been established for 
an access road from the remote location of the developed portion of the site to the 
nearest public highway; and a road from the developed area of the site to the remote 
location of the WSTF under groundwater supply sources. 

3.9.8 Noise 
3.9.8.1 Affected Environment 
Major sources of noise at WSTF include test operations, vehicles, heavy equipment, 
air handlers, aircraft, and miscellaneous activities (NASA, 2001a).   
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The loudest, and also the most infrequent, noise sources include the associated 
steam generation system at the 400 Area.  The most common, regular, and repetitive 
sources of noise at WSTF include vehicular traffic, air handlers, and construction 
equipment.  These sources of noises fall below harmful levels within30 to 60 m  
(100 to 200 ft) of the source, and personnel working closer to the sources use 
protective hearing equipment.  In addition, because of WSTF’s location, layout 
design, and operation methodology, even the highest levels of noise from WSTF’S 
activities have only a minor impact on the personnel and no impact on neighboring 
residents.  Exhibit 3-54 outlines the major sources of noise at WSTF (NASA, 2001a). 
The majority of the land surrounding WSTF is undeveloped, and as a result, there 
are no sensitive receptors.  There is a 7.2-km (4.5-mile) buffer zone between WSTF’s 
industrial area and the nearest sensitive receptor, which is a private home.   

EXHIBIT 3-54 
Major Sources of Noise at WSTF 

Major Source 
Approximate Levels 
Generated Controls 

Steam Generator (300 Area) 140 dBA at ejector Distance buffer, hearing protection, and 
building design 

Steam Generator (400 Area) 94 dBA at 200 Area Distance buffer 

Six Diesel Pumps 110 dBA at idle  Signs, distance buffer, ear protection 

Vibration Laboratory Building 203 10,000 force pounds Vibration isolation and attenuation 
facilities 

Vehicular Traffic Noise 100-dBA maximum per 
vehicle 

Restricted site access and speed limit 
onsite 

Construction Noise 110 dBA  Personnel training, hearing protection, 
and annual hearing testing. 

Air Handlers 80 dBA  Location above and away from 
personnel. 

Miscellaneous (Open Detonation, etc.) 120 dBA Safety procedures include immediate 
and protective hearing equipment. 

Notes: 
dBA = Decibel A-rated 
Source:  NASA, 2001a  

 

These major sources of noise can be attributed to the following six principle 
activities: 

• Test operations 
• Vehicular traffic 
• Heavy equipment and construction 
• Building air handlers 
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• Aircraft movements 
• Miscellaneous activities 

A number of permanent and temporary measures are taken to reduce noise levels at 
WSTF.  WSTF noise abatement measures for testing and general operation include 
the following: 

• Property acquisition for use as a buffer zone 
• Noise insulation of buildings 
• Permanent noise barrier 
• Proper scheduling of a specified activity to eliminate or alleviate noise impacts 

during critical periods 

The effect of noise generated by the test stands has been minimized through 
engineering design and ongoing health and training programs.  WSTF has a health 
and safety program that includes personnel training for ear plugs and muffs, the 
availability of protective hearing equipment, and, if necessary to protect personnel, 
the provision for audiometric testing and engineering changes.  OSHA has outlined 
permissible noise exposures to ensure the protection of employees’ hearing (NASA, 
2001a).   

3.9.9 Site Infrastructure 
3.9.9.1 Region of Influence 
The ROI is defined as the SSP-related facilities and the energy sources for these 
facilities at WSTF. 

3.9.9.2 Affected Environment 

Potable Water Supply.  See “Hydrology and Water Quality,” Section 3.9.6. 

Wastewater System.  See “Hydrology and Water Quality,” Section 3.9.6. 

Storm Water System.  See “Hydrology and Water Quality,” Section 3.9.6. 

Energy Sources.  WSTF is supplied with electricity and natural gas by WSMR.  WSTF 
also has several electricity-generating units that support the SSP.  The 300 Area 
Altitude Simulation System has one 31.32-MMBtu/hr Cleaver-Brooks steam boiler.  
The 400 Area Altitude Simulation System has three 800-hp Cleaver-Brooks steam 
boilers, which burn low-sulfur diesel fuel and are subject to the NSPS for small 
steam-generating units; three 195-hp Model 6030C Detroit diesel engines; four 
645-hp Model 7163-7000 Detroit diesel engines; and one 68,000-bhp Pratt & Whitney 
steam generator (NASA, 2007s). The electricity-generating units onsite are covered 
by Air Permits #629-M-3 and #400-M-1 (NMED, 1993; NMED, 1997). 
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3.9.10 Socioeconomics 
3.9.10.1 Region of Influence 
The economic ROI for WSTF is defined as the three counties in which 99 percent of 
WSTF’s employees live:  Doña Ana, New Mexico; Otero, New Mexico; and El Paso, 
Texas (Exhibit 3-55).  The majority (93 percent) of WSTF employees live in Doña Ana 
County.  In FY 2006, approximately 59 percent of WSTF’s expenditures were made 
within the 3-county region (NASA 2007a; Personal Communication, 2007f).  

The City of Las Cruces is the primary population center of Doña Ana County.  The 
demographic and economic stability of the region as a whole is firmly based on the 
presence of several major government installations–WSMR, Fort Bliss (including the 
cantonment area near El Paso and the McGregor and Doña Ana Ranges in New 
Mexico), and Holloman AFB–as well as New Mexico State University in Las Cruces 
and the University of Texas in El Paso (NASA, 2001a; El Paso Community 
Development, 2007).   

3.9.10.2 Affected Environment 
Population.  In 2005, almost 975,000 people lived in the ROI, an increase of 6.3 percent 
from the 2000 Census.  By 2010, the population in the ROI is projected to grow by 
nearly 14 percent overall, with the greatest change (26 percent) expected in Doña 
Ana County, far exceeding the projected 10-percent growth rate for the state 
(U.S. Census Bureau, 2006c; Doña Ana County Website, 2007).  

Regional Employment and Economic Activity.  Historically, the regional economy was 
based on ranching and agriculture, with major contributions from military and 
space-related work beginning in the 1950s.  WSMR and Holloman AFB together 
provide an annual payroll of more than $255 million (military and civilian) and an 
economic impact of more than $485 million to the local economy (Sites Southwest & 
Bohannon Huston, Inc., 2005).  Including salaries and local contracting, WSMR 
directly commits approximately $350 million per year into the economy of the 
region (NASA, 2007t).   

In 2006, the total labor force of the ROI was more than 407,000 people, with an 
overall unemployment rate of 6.2 percent, higher than unemployment in the State of 
New Mexico (4.2 percent) and the nation (4.6 percent).   

The major employers in the region are the U.S. Army at Fort Bliss (16,000 military 
and 7,500 civilian workers in 2007), WSMR (6,200 civil service, military, and 
contractor personnel in 2002), New Mexico State University (7,500 employees in 
2001), and Holloman AFB (6,000 employees).  WSMR and New Mexico State 
University together provide more than one third of the jobs in Doña Ana County 
(NASA, 2001a; NASA, 2007a; Sites Southwest & Bohannon Huston, Inc., 2005; 
NASA, 2007t).   
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Although a positive presence, WSTF is not a key contributor to the regional 
economy when compared to WSMR, Fort Bliss, and Holloman AFB.  In 2007, WSTF 
employed nearly 700 civil servants and contractors, or about 11 percent of the total 
employment at WSMR.  More than 600 WSTF employees are contractors, 350 of 
whom are employed by the primary test and evaluation contractor, with the rest 
involved in facilities operations and other support functions (Personal 
Communication, 2007f).   

Economic Contribution of the Space Shuttle Program.  Only 150 of the contractors and 
20 of the civil servants at WSTF (24 percent of the workforce) are engaged in SSP-
related work.  In FY 2006, the SSP put nearly $18.2 million into the regional 
economy, including civil service and prime contractor salaries and non-payroll 
procurements to subcontractors and suppliers.  Those expenditures generate 
additional economic output, jobs, and income in supporting industries within the  
3-county ROI.  The total (direct plus indirect and induced12) effect of the SSP on 
economic output was approximately $54 million (less than 1 percent of the 
$28 billion13 in overall economic activity in the 3-county region), $23 million in 
earnings, and 440 jobs (NASA, 2007cc). 

3.9.11 Solid Waste 
3.9.11.1 Affected Environment 
NASA operated a solid waste landfill at WSTF from 1965 to 1998.  The total waste 
volume is estimated to be 78,000 cubic yards.  Solid wastes consisting primarily of 
cardboard; office, shop, and nonhazardous laboratory wastes; construction and 
demolition debris; and waste generated by a central cafeteria were disposed at the 
landfill.  An NOI to close the landfill was submitted to NMED in February 1998.  
Upon the completion of extensive closure activities and NMED’s inspection, the 
30-year closure period began on August 14, 1998.  Closure activities included the 
installation of a geosynthetic clay liner and cover, grading for proper drainage, and 
natural seeding for revegetation of the site.  NASA currently monitors groundwater 
and methane at the site to evaluate whether releases to the environment have 
occurred.  Inspections are conducted quarterly for cover integrity, erosion, 
vegetative cover, and fence integrity (NASA, 2007s).  The solid waste is disposed at 
Corralitos Landfill west of Las Cruces, New Mexico. 

3.9.12 Traffic and Transportation 
WSTF is located on the DA’s WSMR. 

                                                 
12 Based on the “multiplier effect” using economic multipliers for the WSTF ROI from the U.S. Bureau of Economic Analysis. 
13 U.S. Bureau of the Census, 2002 Economic Census–Total sales, shipments, receipts, or revenue for all establishments 
(2-digit NAICS codes) in the 3-county WSTF ROI.   
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3.9.12.1   Region of Influence 
WSTF is located on WSMR.  The transportation ROI for WSTF is defined as the 
3 counties in which 99 percent of WSTF’s employees live–Doña Ana, New Mexico; 
Otero, New Mexico; and El Paso, Texas.  The majority (93 percent) live in Doña Ana 
County (NASA, 2007a).  Each of these 3 counties is also an MSA, made up of a 
central city and the surrounding commuting area:  the Las Cruces, New Mexico, 
MSA; the Alamagordo, New Mexico, MSA; and the El Paso, Texas, MSA (OMB, 
2006).  

3.9.12.2 Affected Environment 
Transportation.  I-10, I-40, and I-25 provide interstate access to WSTF.  I-10 passes 
approximately 80 km (50 miles) south of the Main Post, with exits to WSMR at El 
Paso, Texas, and Las Cruces, New Mexico.  I-40 passes east–west through the 
northern half of New Mexico and intersects with I-25 at Albuquerque, 
approximately 160 km (99 miles) north of WSMR.  I-25 provides a north–south 
interstate connection to WSMR, with local exits at San Antonio (approximately 
27 km [17 miles] from the Stallion Gate) and Las Cruces, New Mexico 
(approximately 36 km [22 miles] from the Las Cruces Gate). 

Other major highways serving WSMR are U.S. 380, 70, and 54.  U.S. 380 passes along 
the northern boundary of WSMR between San Antonio and Carrizozo and connects 
with I-25 at San Antonio.  U.S. 70 crosses the southern half of WSMR between Las 
Cruces and Alamogordo with an exit 8 km (5 miles) north of the Main Post.  U.S. 54 
runs a parallel course along the entire eastern boundary of WSMR between 
Carrizozo and El Paso. 

Access Roads to WSMR.  There are seven primary entry points onto WSTF.  Access to 
the entry points is provided by U.S. 380 at the Stallion Gate, U.S. 54 at the Tularosa 
and Oro Grande gates, U.S. 70 at the Las Cruces and Small Missile Range gates, 
Rural Route (RR) 10 at the Hollomon Gate, and RR 1 at the El Paso Gate.  The entry 
points at the Stallion, Las Cruces, and El Paso gates are manned by security 
personnel and opened to approved traffic 24 hours a day (Exhibit 3-56).  The 
Holloman and Oro Grande gates currently are unmanned and access is controlled 
by combination-type locks. 

Railroads.  The Southern Pacific rail line runs north-south along the entire length of 
WSMR’s eastern boundary, with a railhead at Orogrande Range Center, Fort Bliss.  
RR 2 provides road access from the railhead to the Main Post and other parts of 
WSMR.  The railhead serves as the primary delivery point for tanks and other heavy 
equipment to and from WSMR. 

Airports.  EPIA, Las Cruces International, and Alamogordo-White Sands Regional 
airports provide private, corporate, and/or commercial air facilities within 60 km 
(37 miles) of the Main Post.  EPIA serves approximately 400 private aircraft and 
supports 160 daily arrivals and departures by commercial airlines.  White Sands  
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Regional Airport is used primarily for private aviation, but is served by Mesa 
Airlines with daily flights to Albuquerque.  Municipal airports that have general 
aviation facilities are available at Truth or Consequences and Socorro. 

3.10 Dryden Flight Research Center 
DFRC is a tenant organization on EAFB, which is located in the Antelope Valley 
region of the western Mojave Desert, approximately 105 km (65 miles) north north-
east of Los Angeles, 108 km (67 miles) north north-west of San Bernardino, and 
113 km (70 miles) east-southeast of Bakersfield, California (Exhibit 3-57).  DFRC 
leases three locations with an area of approximately 339 ha (838 acres) in Kern 
County, on the shore of Rogers Dry Lake Bed, which currently is used as an 
emergency landing area.   

DFRC is an aeronautical research facility developing new technologies to improve 
aircraft flight control components and systems and to transfer new concepts to the 
U.S. aerospace industry for commercial and military applications.  DFRC’s mission 
is to provide world-leading flight research in the following areas: 

• Aerospace flight research and technology integration to revolutionize aviation 
and pioneer aerospace technology  

• Development and operations of the remaining Space Shuttle missions, ISS, and 
future space vehicles 

• Airborne remote sensing and science missions, flight operations, and 
development of piloted and uninhabited aircraft test-beds for research and 
science missions 

• Validation of space exploration concepts 

DFRC is the alternative landing site for the Space Shuttle when weather conditions 
at KSC prohibit landing.  The Shuttle landing support includes preparations for the 
Shuttle’s return to KSC. 

3.10.1 Air Quality 
3.10.1.1 Affected Environment 
Regional Climate.  The facility is in the northwestern portion of the Mojave Desert Air 
Basin (MDAB).  The MDAB, one of the largest air basins in the state, encompasses 
the desert portions of San Bernardino and Riverside counties, the eastern parts of 
Kern and Los Angeles counties, and all of Imperial County.  The Mojave Desert is 
sheltered from maritime weather influences of the Pacific Ocean by mountain 
barriers extending from north to south.  The climate in this area is considered to be a 
continental desert regime (NASA, 2003c).   

A review of the historical meteorological data from EAFB shows the prevailing wind 
direction to be from the west-southwest throughout the year, with an average wind  
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3.  AFFECTED ENVIRONMENT  

speed of 8 mph.  Atmospheric stability, the measure of the vertical dispersion of 
pollutants, is high at EAFB.  Stable conditions, which are an indication of weak 
pollutant dispersion, exist about 57 percent of the time, indicating that the pollution 
potential in the area is relatively high (NASA, 2003c).   

Temperature fluctuations have an important influence on basin wind flow, 
dispersion along mountain ridges, vertical mixing, and photochemistry.  
Precipitation is highly variable seasonally and summers are often completely dry.  In 
the winter, an occasional storm from the high latitudes sweeps across the coast, 
bringing rain or snow (NASA, 2003c).   

Average extreme monthly maximum temperatures range from 113°F in July to 4°F 
in January.  The annual mean temperature is 62°F, with monthly average 
temperatures ranging from 82°F in July to 44°F in December and January (NASA, 
2003c).   

Precipitation is light, averaging about 5 inches annually.  Approximately 96 percent 
of the annual rainfall occurs during the 6-month period from November through 
April.  Thunderstorms infrequently occur, averaging only 10 days per year (NASA, 
2003c).   

Emission Sources.  DFRC operates air emissions sources under a synthetic minor 
permit.  DFRC is located in an ozone non-attainment area.  Therefore, the facility 
falls under the NSR program and the General Conformity Rule.  DFRC is in an 
attainment area for all other criteria pollutants (NASA, 2007i).  DFRC also is located 
in a nonattainment area under the state ozone, PM-2.5, and PM-10 standards 
(California Air Resources Board [CARB], 2007). 

The following permitted sources at DFRC are used by the SSP:  16 electric 
generators; 16 emergency-use piston engines; 6 aircraft air conditioning units; 
1 hydrazine vapor scrubber; 1 nitrogen vapor scrubber; and 1 degreasing operation 
(NASA, 2007i).  

3.10.2 Cultural Resources 
3.10.2.1 Affected Environment 
Archaeological Resources.  As a result of a cultural resources survey completed in 
1996, four archaeological sites were discovered on DFRC’s Buckhorn Ridge (NASA, 
2003c:95).  The unevaluated sites range from likely prehistoric flint knapping 
activities to a cabin site related to mining.  None of these sites have been evaluated 
to determine NRHP eligibility.  To protect the resources from vandalism, it is 
customary not to publish the exact locations of the sites.  There are currently no 
archaeological sites listed, nor eligible for listing, in the NRHP within the boundaries 
of DFRC.   
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3.  AFFECTED ENVIRONMENT 

Historic Resources.  Building 4802 at DFRC has been nominated for inclusion in the 
NRHP because of the aircraft design and testing activities that occurred in the 
structure.  Eleven resources were surveyed to determine their significance to the 
SSP.  Of those, only Building 4860, the Mate-Demate Device, was determined to be 
eligible for NRHP listing for its contributions to the SSP (Archaeological 
Consultants, Inc., 2007f).  The DFRC ERD also lists the X-1E aircraft as a “historic 
landmark,” but this could not be verified as an NHL property (NASA, 2003c:95-97; 
NASA, 2007s:28).   

Exhibit 3-58 shows the properties listed and eligible for listing on the NRHP at 
DFRC.   

3.10.3 Hazardous and Toxic Materials and Waste 
3.10.3.1 Affected Environment 
Storage and Handling.   
 Hazardous Materials.  Five ASTs located at DFRC are used to store jet fuel (Jet 
Propellant [JP]-8 and Jet Propulsion Thermally Stable [JPTS]), unleaded gasoline, 
and diesel fuel.  The ASTs are equipped with secondary spill protection for the 
tanks, valves, and pumping system.  The central Chemical Crib is used to distribute 
other materials and chemicals directly to the workplaces where they are used 
(NASA, 2003c).  

The Hazardous Materials Management System is used to collect and manage 
chemical usage data.  EPA requires reporting of chemical usage that exceeds certain 
thresholds through the TRI reporting program.  According to the chemical usage 
data collected, DFRC’s use of each chemical is below the 4,500-kg (10,000-pound) 
annual use threshold for TRI reporting (NASA, 2003c).   

All unused hazardous materials are returned to the Chemical Crib when finished.  
Additionally, a reduction in the quantity of hazardous material, or replacement of 
hazardous materials with nonhazardous materials, is required for the organizations 
at DFRC (NASA, 2003c). 

Hazardous Waste.  NASA is an LQG of hazardous waste at DFRC.  EPA’s 
Environmental and Compliance History Online (ECHO) website indicates that no 
compliance violations have been associated with this permit from 2003 to date.  
These wastes are stored at a 90-day accumulation point before disposal. After 
hazardous waste is characterized, it temporarily is stored in the Hazardous Waste 
Shipping Building for less than 90 days before disposal.  Hazardous waste is then 
hauled by a certified transporter to a permitted disposal facility under a Uniform 
Hazardous Waste Manifest.  Wastes generated by SSP activities include personal 
protective equipment (PPE) and neutralized fuel (NASA, 2003c). 
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3.  AFFECTED ENVIRONMENT 

Waste Management.   
Hazardous Materials.  DFRC is responsible for managing the hazardous materials and 
waste associated with the flight research operations.   

The DFRC flight research operations and industrial operations involve the use and 
storage of hazardous materials associated with aircraft repair and maintenance, 
ground equipment repair and maintenance, and vehicle maintenance and painting.  
The most commonly used hazardous materials at DFRC include jet fuels, gasoline 
and diesel motor vehicle fuels, lubricating oil, paints, thinners, cleaners, solvents, 
strippers, antifreeze, and refrigerants (NASA, 2003c). 

Hazardous Waste.  DFRC implements a Chemical Management Plan to maintain 
compliance with the RCRA requirements.  The plan establishes policies, 
responsibilities, and procedures for hazardous waste management (NASA, 2003c).   

DFRC's Safety, Health and Environmental Office (Code SH) performs all waste 
collection, identification, and disposal.  On a weekly basis, the DFRC collects waste 
from five designated locations, each with containers for waste oils, contaminated 
materials, empty containers, and empty aerosol cans.  In addition, Code SH provides 
work-site pick-up service for hazardous materials within 3 days after receiving a 
request (NASA, 2003c).   

The disposal services for ordnance and explosives are provided for DFRC by EAFB.  
The general types of material include smoke grenades, signal kits, rocket launchers, 
and various ejection cartridges and initiators.  EAFB treats explosive ordnance in the 
open burn thermal treatment facility, and another facility is an open detonation 
thermal facility.  The wastes from these treatments are then characterized to 
establish the appropriate disposal method (NASA, 2003c).   

Contaminated Areas.  EAFB, and consequently DFRC, was listed on the NPL in 1990.  
The Environmental Restoration Program (ERP) at EAFB serves to identify, 
investigate, assess, and clean up hazardous waste in compliance with CERCLA.  The 
former disposal and release sites at DFRC are being addressed under this ERP.  As 
part of the ERP, a Preliminary Assessment was performed that located potential 
AOCs resulting from past activities at DFRC (NASA, 2003c).  

A total of 471 ERP sites and AOCs that have potential contamination have been 
identified at EAFB.  These ERP sites are grouped into 10 operable units (OUs) that 
generally are based on geographic locations.  Contamination at DFRC associated 
with OU-6 consists of TCE in the groundwater; also, benzene, toluene, ethylbenzene, 
and xylenes (BTEX) contamination was identified at the location of the former gas 
station.  The contamination is not a result of SSP operations and is not present at the 
Shuttle operations area (NASA, 2007s).  

Asbestos and Lead-based Paint.  Asbestos or LBP potentially are present in SSP 
buildings at DFRC.  
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3.  AFFECTED ENVIRONMENT  

3.10.4 Health and Safety 
3.10.4.1 Affected Environment 
DFRC is an alternate landing site for the Space Shuttle in instances when weather 
does not permit a landing at KSC.  SSP operations at DFRC include the operation of 
GSE and maintenance of hangars for storing the Shuttle should it have to land at 
DFRC.  The following subsections outline DFRC’s programs for protecting the 
health and safety of employees at DFRC and the public.  Noise hazards at DFRC are 
outlined in Section 3.10.7. 

Hazardous Materials.  Hazardous materials are used to maintain the aircraft used for 
training at DFRC.  The hazardous materials used and hazardous wastes generated 
are as discussed in detail in Section 3.10.3.  The degree of exposure to hazardous 
materials is minimized by the implementation of work practices and control 
technologies.  The DFRC S&MA Directorate is responsible for training employees to 
handle the hazardous chemicals kept at their worksites (hazard communications) 
and for implementing appropriate spill response protocols in case of emergencies.  
Hazardous material spills or releases may be handled by a DFRC team and/or a 
team from EAFB, depending on the location and severity of the incident (NASA, 
2003a).  All activities associated with the protection of workers who use hazardous 
materials are conducted in accordance with the OSHA Hazardous Communication 
Regulations.  Dryden Policy Directive (DPD)-8700.1 outlines the organizational and 
individual safety responsibilities for minimizing mishaps and close-call events at 
DFRC (NASA, 2005a).  Emergency response operations associated with the release 
of hazardous substances are conducted in accordance with OSHA’s Hazardous 
Waste Operations and Emergency Response Standards (HAZWOPER) under 
29 CFR 1910.120.   

Buildings at DFRC contain asbestos in the form of insulation and other building 
materials.  DFRC complies with the 29 CFR 1910.1001 standard for the protection of 
employees from asbestos exposure.   

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous waste are transported in accordance with the DOT 
regulations for the interstate shipment of hazardous substances (49 CFR 100 to 199).   

Explosions and Fire Hazards.  Using certain hazardous materials, including fuels, in 
aircraft training operations presents a risk of explosions and fire hazards.  DFRC 
maintains the Aircraft Maintenance and Safety Manual (AM&SM), a Center-wide 
procedure that includes protocols for fire prevention and handling fires.  The 
hangars at DFRC are equipped with automatic fire detection systems that have 
sprinkler and foam systems (NASA, 2005d).  EAFB provides fire protection services 
to DFRC under an alliance formed between the USAF and NASA (NASA, 2003c). 
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3.  AFFECTED ENVIRONMENT 

DFRC also maintains a policy to implement the use of electric-powered units 
equipped with explosion-proof motors, whenever possible, in preference to 
gasoline- or diesel-powered equipment to prevent explosions and fire hazards 
(NASA, 2005d).   

Range Safety.  The DFRC Range Safety Program addresses health and safety issues 
associated with the risk of a piece of a vehicle coming off the aircraft during flight 
(NASA, 2005e). DFRC maintains a Range Safety Program, as specified in 
DPD-8715.1.  DPD-8715 applies to all unmanned aerial vehicles (UAVs) and 
Experimental Aerospace Vehicle programs and projects for which DFRC is 
responsible for Range Safety.  It also applies to all programs and projects for which 
there is a planned release of an unmanned object in flight or for which there is an 
accepted risk that a piece of the vehicle or test article could come off an aircraft 
during flight (NASA, 2005e).   

Aircraft Safety.  All aircraft-related operations at DFRC are conducted in accordance 
with FAA regulations to protect the health and safety of the crew, DFRC employees, 
and the public during taxis, takeoffs, flights, and landings. 

3.10.5 Hydrology and Water Quality 
3.10.5.1  Region of Influence 
The ROI for hydrology and water quality is the boundaries of DFRC. 

3.10.5.2 Affected Environment 
Surface Waters.  There are no perennial streams at DFRC.  Nonjurisdictional surface 
water resources include storm water drainages, flood-prone areas, imported surface 
water, artificial ponds, dry lakes, and ephemeral streams. 

Storm water is conveyed through a system of drainage ditches, with Rogers Dry 
Lake serving as the terminus for the storm water runoff.  There is no outlet from 
Rogers Dry Lake; water either evaporates or infiltrates into the ground.  Rogers Dry 
Lake floods most winters.  Once flooded, the lakebed tends to remain inundated for 
the winter because of the low permeability of the lakebed soils.  Most development 
at DFRC is above the estimated flood of record level of 683 m (2,277.4 ft).  However, 
a small portion of the NASA ramp is located below that elevation (NASA, 2007s).   

Groundwater.  Basin-fill sediments in the Antelope Valley constitute a vast 
groundwater basin.  The basin is a single, undrained, closed system divided into 
three aquifers.  The aquifers include a shallow unconfined aquifer (the upper 
aquifer), which is thin and generally unproductive; a deeper and thicker confined 
aquifer (the middle aquifer), which contains the majority of the groundwater; and 
the deepest confined aquifer (the lower aquifer), which is thinner and produces less 
water than the middle aquifer.  The upper aquifer is termed the principal aquifer 
and the middle and lower aquifers collectively are known as the deep aquifer.  
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3.  AFFECTED ENVIRONMENT  

These aquifers consist of poorly consolidated, variably sorted beds of clay, silt, sand, 
and gravel separated by layers of fine-grained material and thick lacustrine deposits 
(NASA, 2007s).   

Regulated Water Discharges and Withdrawals.  Water at DFRC is supplied by EAFB.  
EAFB sources include groundwater, surface water, and reclaimed wastewater.  
Groundwater use at EAFB varies from 3.1 to 5.3 mgd.  Groundwater is supplied by 
15 groundwater wells located on base; of these, 10 provide drinking water.  The 
10 drinking water wells have a combined capacity of 18.24 mgd.   

EAFB purchases surface water from the Antelope Valley–East Kern Water Agency 
(AVEK).  An AVEK supply line runs north of the Base.  AVEK requires that EAFB 
purchase a minimum of 7.6 million cubic kilometers per day (km3)/d (2 mgd) and 
limits the base's maximum allotment to 4 mgd.  However, there are no guarantees 
on this supply of water.  Exports from the source, the Sacramento–San Joaquin 
Delta, may be reduced in the future (NASA, 2007s). 

Wastewater at DFRC is treated by EAFB.  The California Water Quality Control 
Board, Lahontan Region, regulates wastewater treatment and discharge at EAFB.  
The Main Base WWTP has an average daily flow capacity of 9.5 million km3/d 
(2.5 mgd), with a peak daily flow of 1.5 million km3/d (4 mgd).  There is no direct 
discharge of effluent.  The discharge from the plant is transferred to evaporation 
ponds during the non-irrigation season.  During the irrigation season, effluent is 
transferred to a reclaimed water system, with excess flows going to the evaporation 
ponds.  Treated wastewater effluent is used for some urban landscape irrigation and 
as a water source for some artificial ponds.  The largest user of reclaimed water is 
the golf course (NASA, 2007s). 

Storm water is handled at DFRC via a general permit under EAFB.  The storm water 
runoff collection system comprises drainage ditches and some storm drains that 
generally flow eastward into Rogers Dry Lake or a storm water retention pond 
located on its western edge.  The EAFB Bioenvironmental Engineering Office 
samples storm water runoff at 11 sampling points under the terms of the general 
permit (EAFB, 2003).  

3.10.6 Land Use 
3.10.6.1 Affected Environment 
Dryden Flight Research Center Land Use.  DFRC facilities are located in areas designated 
by the 1994 EAFB Comprehensive Plan as Engineering Test.  This land use category 
is unique to EAFB; permissible uses include specialized facilities for the ongoing 
evaluation of flying machines and their auxiliary equipment (NASA, 2003c).  In 
1996, DFRC created a Facilities Master Plan that set out land use plans and policies 
to ensure that DFRC’s land use is aligned with EAFB’s land use designations.  The 
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planning objectives listed in the 1996 Facilities Master Plan are as follows (NASA, 
2003c):   

• Ensure that DFRC’s long-term mission is supported by the provision of required 
facilities and land use areas 

• Use real estate efficiently 
• Ensure compatible land use relationships 
• Avoid sprawl of new facilities and land development 
• Increase operational efficiency by collocating and/or consolidating functionally 

related facilities to lessen the burden on maintenance and infrastructure; develop 
optimum land use that respects manmade and natural constraints 

3.10.7 Noise 
3.10.7.1 Affected Environment 
The major noise source of noise at DFRC is aircraft operations, including fixed and 
rotary wing air traffic.  Noise at ground level around the runways used by DFRC 
has been measured between 65 and 85 dBA during flight operations.  The ground 
crew at DFRC is required to wear hearing protection.  Aircraft noise levels are lower 
at DFRC than at EAFB, where noise levels can range from 84 dBA to 125 dBA.  The 
EAFB flight line has been designated as a hazardous noise area.  The closest 
sensitive receptor to DFRC is the West Housing area of EAFB, approximately 4.8 km 
(3 miles) away.  The housing area is shielded from noise levels by the Bissell Hills 
land feature, and noise levels resulting from aircraft operations at DFRC are not 
expected to exceed the background noise levels (NASA, 2003c). 

3.10.8 Site Infrastructure 
3.10.8.1 Affected Environment 
Potable Water Supply.  Potable water at DFRC meets EPA’s drinking water standards.  
In addition to metering USAF water deliveries, DFRC’s water usage also is metered 
(NASA, 2003c).  EAFB supplies potable water to DFRC, derived from 
10 groundwater wells and surface water from AVEK.  There are no guarantees on 
the supply of surface water because exports from the Sacramento–San Joaquin delta 
may be reduced in the future.  In addition, population growth projected for other 
communities that are supplied may increase demands and reduce the amount of 
imported water available to the Antelope Valley, including DFRC (NASA, 2003c).   

Wastewater System.  See “Hydrology and Water Quality,” Section 3.10.5. 

Storm Water System.  See “Hydrology and Water Quality,” Section 3.10.5. 

Energy Sources.  The EAFB electrical distribution system has more than 800 km 
(500 miles) of aboveground primary lines and more than 480 km (300 miles) of 
underground primary lines.  The present system has a maximum demand capacity 
of 79 megawatts (MW), nearly double the 44-MW maximum demand registered for 
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3.  AFFECTED ENVIRONMENT  

EAFB.  The Western Area Power Authority sends a standard allotment of power to 
EAFB.  Requirements beyond that allotment require purchase from Southern 
California Edison.  

There are 51 real property installed equipment emergency power generators of 
varying output (with a total capacity of 11,545 kW) located throughout the 
installation.  Powered by diesel fuel, natural gas, or propane, these units start, 
transfer power, and stop automatically during power outages.  In addition, there are 
29 mobile electric power units, ranging from 5 to 200 kW (with a total capacity of 
930 kW), stored and maintained by EAFB’s Civil Engineer (NASA, 2003c). 

Pacific Gas and Electric delivers gas to EAFB through 30-inch and 6-inch high-
pressure gas lines.  Industrial use consumes approximately 45 percent of the 
demand, with commercial and residential uses consuming the remainder (NASA, 
2003c). 

3.10.9 Solid Waste 
Solid waste disposal in California is regulated by California State Regulation, 
Title 27, Division 2.  CR 27, Division 2, specifies the requirements for the treatment, 
storage, processing, and disposal of solid waste in California. 

3.10.9.1 Affected Environment 
Non-RCRA wastes (wastes not considered hazardous under RCRA) generated at 
DFRC include scrap metal, used motor oil, drained used oil filters, and spent 
fluorescent light tubes.  These non-RCRA wastes are disposed offsite by recyclers 
and reclaimers.  Other municipal-type solid wastes and nonhazardous wastes 
generated on EAFB are disposed in the EAFB landfill (NASA, 2003c).   

The Main Base Landfill at EAFB operates a nonhazardous waste (municipal solid 
waste) landfill.  This permitted Class III landfill is owned and operated by the USAF 
and is not open to the public.  No other operational nonhazardous solid waste 
landfills are present at EAFB.  In 1999, DFRC generated approximately 11,000 to 
14,000 kg (25,000 to 30,000 pounds) of municipal solid waste; 4,500 to 6,800 kg 
(10,000 to 15,000 pounds) were recycled.  In 2001, the Main Base Landfill accepted 
approximately 8,327 metric tons (8,195 tons) of solid waste.  The landfill is expected 
to reach its permitted capacity in the year 2028 (NASA, 2003d).  

Because of the volume of construction and demolition waste generated on EAFB, 
most current construction contracts require the contractor to dispose of such wastes 
at an approved off-Base landfill to reduce the impacts to the Main Base Landfill (Air 
Force Flight Test Center [AFFTC], 2002). 
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3.10.10 Traffic and Transportation 
3.10.10.1 Region of Influence 
DFRC is located on EAFB in Kern County, California.  The transportation ROI for 
DFRC is defined as the counties from which 98 percent of the people employed in 
Kern County commute–Kern County, Los Angeles County, and Tulare County, 
California (U.S. Census Bureau, 2000b). 

3.10.10.2 Affected Environment 
Transportation.  U.S. Highway 395, SR 58, and SR 14 connect EAFB to the local 
communities and the interstate highway system.  U.S. Highway 395 parallels the 
eastern boundary and leads to I-15, 64 km (40 miles) to the south near Victorville.  
SR-58 parallels the northern boundary and provides a connection 80 km (50 miles) to 
the east to I-15.  To the west, it connects to I-5, 123 km (77 miles) to the west through 
Mojave, Tehachapi, and Bakersfield to I-5.  SR-14 parallels the western boundary 
intersecting SR-58 at Mojave at the northwestern corner of the installation.  From 
there, it leads south through Lancaster and Palmdale to I-5, 85 km (53 miles) to the 
south.   

Access Roads to DFRC.  Because of the sparse population and undeveloped desert 
character of the DFRC area, few improved roadways occur immediately adjacent to 
DFRC other than those supporting DFRC or EAFB (Exhibit 3-59).  Most of the area’s 
county and local roads are aligned with the land survey system section lines, with 
named avenues running east and west and numbered streets running north and 
south along the section lines.  Many of the local roads adjacent to the base boundary 
are simply tracks in the desert, subject to infrequent use and little, if any, 
maintenance. 

The principal paved local roadways adjacent to the base are two-lane rural asphalt 
roads and include Sierra Highway, parallel to and just west of the base western 
boundary; East Avenue E, along the southern boundary; and 120th Street East, 
140th Street East, and 200th Street East.  120th Street becomes Lancaster Boulevard 
on the base, 140th Street intersects Mercury Boulevard to provide access to the 
southeastern portion of the base, and 200th Street parallels a portion of the 
southeastern base boundary.   

Railroads.  Freight service is provided to the installation by the Burlington Northern 
Santa Fe (BNSF) Railroad.  A rail spur connects the BNSF main line to the 
government-owned trackage servicing the Main Base.  The West Gate is located on 
Rosamond Boulevard approximately 14 km (9 miles) from the western boundary.   

This gate handles approximately 42 percent of all Base traffic.  The South Gate is 
located on Lancaster Boulevard approximately 3.2 km (2 miles) from the southern 
boundary.  This gate handles approximately 38 percent of all Base traffic.  The North  
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Gate is located on Rosamond Boulevard at the northern boundary.  This gate 
handles approximately 20 percent of all Base traffic. 

Airports.  Palmdale AFP NR 42 Airport is located approximately 40 km (25 miles) to 
the south of the AFP 42.  

Transit.  No direct bus service to DFRC is available.   

3.11 Palmdale 
Palmdale (also known as AFP 42 Site 1), is a tenant of Wright-Patterson AFB, is 
owned by the USAF, leased by NASA, and operated by Boeing Company.  Palmdale 
is located on 0.15 km2 (36.5 acres), with 0.1 km2 (25 acres) fenced (Exhibit 3-60).  
Palmdale consists of 4 permanent buildings, 14 modular buildings, and 14 minor 
buildings, and has been dedicated to support the SSP since 1972.  NASA has access 
to runways located on the base.   

NASA owns Buildings 154, 151C, 163, 164, 165, 171, 172, and 173.  The other 
buildings on the site are owned either by USAF or Boeing.  USAF is responsible for 
the land at Palmdale.  Activities at Palmdale include aerospace vehicle testing and 
assembly, thermal protection fabrication and installation, plaster pattern shop and 
foam shop activities, TCS blanket fabrication, electrical wire harness fabrication, new 
generation tile fabrication, phantom works, and R&D. 

3.11.1  Air Quality 
3.11.1.1   Affected Environment 
Regional Climate.  The average warmest month at Palmdale is July, with an average 
high temperature of 97°F and an average low temperature of 66°F.  The highest 
recorded temperature was 113°F in 1972.  The average coolest month is December, 
with an average high temperature of 59°F and an average low temperature of 33°F.   

The lowest recorded temperature was 6°F in 1963 (TWC, 2007c).  The maximum 
average precipitation occurs in February, with a monthly average of 1.69 inches.  
The minimum average precipitation occurs in June and July, which each has a 
monthly average of 0.06 inch (TWC, 2007c).   

Emission Sources.  Boeing holds no Title V Air Permits for its operations at Palmdale, 
because the EAFB Title V Air Permit covers all base operations.  Palmdale is not a 
major source of HAPs regulated by NESHAPs.  The compliance certification is 
returned to the USAF for its files because the USAF has a certification from EPA that 
covers all base operations (NASA, 2007s).  Palmdale is classified as non-attainment 
for 8-hour ozone, CO, PM-10, and PM-2.5 (EPA, 2007a).  Therefore, Palmdale follows 
the NSR program and also must evaluate all new projects under the General 
Conformity rule.  Palmdale also is classified as non-attainment under the state 
ozone, PM-2.5, and PM-10 standards (CARB, 2007).  
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Palmdale has 22 permitted devices (15 at Site 1 North and 7 at Site 1 South), 
including paint booths, open air spray guns, emergency internal combustion 
equipment, and scrubbers (NASA, 2007s). 

3.11.2 Cultural Resources 
3.11.2.1 Affected Environment 
Archaeological Resources.  Currently, no archaeological sites are listed, or eligible for 
listing, in the NRHP within the boundaries of Palmdale.   

Historic Resources.  Five properties were surveyed to determine their significance to 
the SSP.  The results of the survey found that two properties were NRHP-eligible for 
their contributions to the SSP:  the Assembly Building (Building 150) and the Orbiter 
Lifting Frame (NASA, 2003c:95-97; NASA, 2007s:28; Archaeological Consultants, 
Inc., 2007h).   

3.11.3 Hazardous and Toxic Materials and Waste 
3.11.3.1 Affected Environment 
Storage and Handling.  There are large amounts of Shuttle-related hazardous materials 
in the Tooling Storage Area, located in the northeastern corner of Palmdale (NASA, 
2007s). 

Hazardous material storage areas are located throughout Palmdale at the locations 
where the materials will be used (NASA, 2007s).   

Waste Management.  AFP 42 is an LQG.  AFP 42 generated approximately 
20,100 pounds of hazardous wastes during 2005.  The largest waste streams onsite 
are oil and water, contaminated debris, and chemical processing. 

Hazardous waste satellite accumulation areas also are located throughout Palmdale 
at various generation points (NASA, 2007s). 

E-waste is composed of environmentally sensitive electronics (ESE) and is housed at 
the North Waste Yard.  California regulates the handling and disposal of E-waste.  
Boeing’s requirements cover all non-reusable ESE (including scrap electronics that 
have resale value), which must be sent to a Boeing-approved, California certified, E-
waste recycling facility (NASA, 2007s).  

Contaminated Areas.  Palmdale is not on the federal NPL for cleanup.  Contaminated 
soil exists at two areas at AFP 42 in Palmdale.  The soil is being addressed as part of 
an interim removal action under the USAF’s Installation Restoration Program (IRP).  
Identified as Sites 4 and 6, these IRP sites are located in the southeastern portion of 
AFP 42, known as the Common Area.  The soil removal plan, called the Draft 
Removal Action Work (RAW) Plan, was prepared by the USAF and submitted to the 
California EPA (Cal-EPA) Department of Toxic Substances Control (DTSC) (NASA, 
2007s). 
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Asbestos and Lead-based Paint.  There are no identified asbestos- or LBP-containing 
structures at Palmdale. 

3.11.4 Health and Safety 
3.11.4.1 Affected Environment 
SSP-related operations at Palmdale include vehicle testing and assembly, thermal 
protection fabrication and installation, plaster pattern shop and foam shop activities, 
TCS blanket fabrication, electrical wire harness fabrication, new generation tile 
fabrication, phantom works, and R&D (NASA, 2007s).  All aerospace vehicle testing 
operations are conducted in compliance with EAFB’s regulations to ensure the 
protection of employees and the public.  The following subsections outline 
Palmdale’s programs for protecting the health and safety of employees at Palmdale 
and the public.  Noise hazards at Palmdale are outlined in Section 3.11.5. 

Hazardous Materials.  Hazardous materials are used to conduct the SSP manufacturing 
and assembly operations at Palmdale.  The hazardous materials used and hazardous 
wastes generated are as discussed in detail in Section 3.11.3.  The degree of exposure 
to hazardous materials is minimized by the implementation of work practices and 
control technologies.    

Hazardous Materials Transportation Safety.  Hazardous materials such as fuels, 
chemicals, and hazardous wastes are transported in accordance with the DOT 
regulations for the interstate shipment of hazardous substances (49 CFR 100 through 
199).   

Explosions and Fire Hazards.  Using certain hazardous materials in SSP manufacturing 
and assembly operations presents a risk of explosions and fire hazards.  Palmdale is 
located at EAFB, which provides fire protection services to Palmdale.   

3.11.5 Noise 
3.11.5.1 Affected Environment 
The noise levels generated at Palmdale are low in comparison to the noise levels 
generated by aircraft activity at EAFB and do not extend past the EAFB fence line.  
Employees at Palmdale who are exposed to 8-hour TWA SPLs of 85 dBA and 
90 dBA are monitored and provided with hearing protection, respectively. 

3.11.6 Site Infrastructure 
3.11.6.1 Affected Environment   
Potable Water Supply.  The Water Quality Program covers the non-transient and non-
community water system at the facility and is regulated under the California 
Department of Public Health’s Drinking Water Program (NASA, 2007s).  Potable 
water at Palmdale is supplied by two onsite wells.  The facility has two well sites–
North and South.  The two functioning wells are designated Well 01 and Well 03. 
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The North well site was abandoned in place.  The two functioning wells are located 
at the South well site.  Sampling at both the North and South well sites has indicated 
TCE contamination at concentrations of 2.2 micrograms per liter (μg/L) or parts per 
billion (ppb).  The USAF currently is investigating the source of the TCE 
contamination.   

Wastewater System.  Boeing holds the NPDES Permit at Palmdale.  The permit 
requires semiannual self-monitoring reports (SMRs) by Boeing (NASA, 2007s).  The 
Los Angeles County Sanitation District regulates site industrial wastewater under a 
Los Angeles County Sanitation District Permit.  Wastewater treatment is performed 
onsite at the cold-plate line, operated by Boeing, before discharge to the county 
WWTP from one regulated discharge point (NASA, 2007s).   

Storm Water System.  Storm water from the site is regulated under an NPDES General 
Permit held by AFP 42 (NASA, 2007s). 

All storm water systems at Palmdale are owned and operated by AFP 42. 

Energy Sources. NASA is supplied with electricity and natural gas by EAFB.  EAFB 
owns the distribution systems (NASA, 2007s).  NASA uses the EAFB electricity and 
natural gas supply at Palmdale.  NASA holds no permits for energy sources at the 
facility (NASA, 2007s). 

3.11.7 Solid Waste 
3.11.7.1 Affected Environment 
No onsite disposal occurs at Palmdale.  Solid wastes generated at Palmdale are 
disposed at an offsite landfill by a solid waste disposal contractor.  E-waste 
generated at Palmdale is housed at the North Waste Yard.  ESE generated at 
Palmdale is sent to a Boeing-approved, California certified, E-waste recycling facility 
(NASA, 2007s).   

3.11.8 Traffic and Transportation 
3.11.8.1 Region of Influence 
Palmdale AFP 42 is located at a detachment of EAFB in the city of Palmdale, Los 
Angeles County, California.  The transportation ROI for Palmdale is defined as the 
counties from which 98 percent of people employed in Los Angeles County 
commute–Los Angeles, Orange, San Bernardino, and Ventura counties, California 
(U.S. Census Bureau, 2000).  

3.11.8.2 Affected Environment 
Transportation.  SR-14 is located on the west of DFRC.  One major arterial, Sierra 
Highway, connects the project site to the local communities and the interstate 
highway system.  SR-138 and SR-18 connect DFRC to I-15, which runs north-south, 
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located at the eastern side of the project site.  I-5, which is located on the western 
side of DFRC, is accessed through SR-14. 

Access Roads to Palmdale.  The principal roadways, East Avenue M parallel to and just 
north of the Site 1 boundary and East Avenue M-12, connect the project site to the 
Sierra Highway.  The Sierra Highway is a major arterial that runs north-south and 
connects the project site to SR-14.  Another local road that connects DFRC to East 
Avenue M is Site 1 Road (Exhibit 3-60). 

Railroads.  Southern Pacific Railroad runs west of the project site.  This railroad runs 
north-south, parallel to the Sierra Highway. 

Airports.  Palmdale AFP NR 42 Airport is adjacent to and south of the project site.  
Agua Dulce Airpark is approximately 25.6 km (16 miles) southwest of DFRC.  EAFB 
is located on the northern portion of the site. 
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