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Abstract:  This Environmental Assessment (EA) evaluates the impact of the building and operation of a facility for the National Institute of Aerospace (NIA) at NASA’s Langley Research Center in Hampton, VA.  The EA evaluates the environmental impacts of the Proposed Action and the No Action Alternative in the following resource areas:  Geology, Air Quality, Water Resources, Cultural Resources, Biological Resources, Noise, Land Use, Health and Safety, Transportation, Socioeconomics, and Environmental Justice.  The EA concludes that the establishment of the NIA would not have a substantial adverse impact the environment.
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Executive Summary

This Environmental Assessment (EA) evaluates the proposed construction and operation of the National Institute of Aerospace (NIA) at the NASA Langley Research Center (LaRC) in Hampton, Virginia.  The Langley Research Center is one of the National Aeronautics and Space Administration’s (NASA) research laboratories.  The National Institute of Aerospace (NIA) initiative is in response to NASA guidance to ensure a national capability to support NASA’s mission by expanding collaborations with industry, universities, and other agencies to leverage expertise both inside and outside of NASA.  The NIA will be managed by, and as, an independent (non-NASA) entity.  NASA proposes to lease a portion of the LaRC to a third party to construct a facility to house the NIA.  The location is near the Main Gate of the NASA LaRC off of Armistead Avenue.  No government funds would be used to construct the facility, although there would be some level of government funding for the operation of the NIA.

The EA evaluates the environmental impacts of the Proposed Action and the No Action Alternative in the following resource areas:  Geology, Air Quality, Water Resources, Cultural Resources, Biological Resources, Noise, Land Use, Health and Safety, Transportation, Socioeconomics, and Environmental Justice.  

Neither the Proposed Action nor the No Action Alternative would be expected to have any substantial adverse impacts on environmental resources.  Furthermore, the Proposed Action would be likely to have a positive socioeconomic impact on the local community and its economic base due to the resources committed locally for construction and the long-term positive impact of increase in the number of jobs created by the establishment of the NIA at the NASA LaRC.  

1. PURPOSE AND NEED FOR ACTION

1.1 Project Background

The National Institute of Aerospace (NIA) initiative is in response to NASA’s guidance to ensure a national capability to support NASA’s mission by expanding collaborations with industry, universities, and other agencies to leverage expertise both inside and outside of NASA.  The Institute will be managed by, and as, an independent (non-NASA) entity.  No government funds would be used to construct the building to be occupied by the NIA.  The strategic objectives for creating the NIA are:

· Create a strategic partner to conduct leading edge research in collaboration with the LaRC.

· Leverage the intellectual capital of the academic community to fulfill the NASA LaRC mission.

· Leverage the assets of the LaRC for the public purposes of creating new knowledge and a better educated workforce.

NASA envisions that an academic institution or a not-for-profit organization or a consortium of organizations of these types would lead the NIA.  The exact organization will be determined through a competitive bidding process.  The primary goals of the NIA would be:  1) Aerospace research and technology development; 2) Graduate education in science and engineering; 3) Commercialization of new technologies; and 4) Promotion and outreach programs in support of the NASA, LaRC, and NIA missions.  The technical focus of the NIA would be the areas of:

· Aerospace systems, concepts, and analysis

· Aerodynamic, aerothermodynamics, and acoustics

· Structures and materials

· Airborne systems

· Atmospheric sciences and sensor system technologies

· Planetary capture and entry technologies

NASA envisions that a number of Distinguished Professorships would be established at the NIA.  These professorships would focus on areas of emerging importance to the LaRC mission.  To meet its goal of advanced education, the NIA will provide graduate student assistantships to highly qualified students.  As currently envisioned, the initial funding for the NIA’s activities would be provided by LaRC.  These expenditures would provide for salaries for NIA executives and administrative staff, the distinguished professorships, and the Graduate Student positions.  As the NIA matures, it would secure funding from both future NASA programs and other customers.  See Figure 1-1 for the location of the NASA Langley Research Center in a regional context.  
1.2 Need for Action 

A major policy goal of NASA is to reach out to the inherent national capabilities in industry and the academic sectors to support the overall mission of NASA.  The establishment of the NIA in a facility at the LaRC is designed to meet that national goal.  

1.3 Purpose of Proposed Action 

The purpose of the Proposed Action is to provide a facility to house the NIA on NASA property at the LaRC in Hampton, Virginia.

1.4 Scope of the Environmental Assessment

This Environmental Assessment (EA) addresses the environmental impacts of the construction and operation of the NIA facility at the LaRC.  This EA was prepared in accordance with the Council on Environmental Quality Regulations for Implementing the Procedural Provisions of the National Environmental Policy Act (NEPA) (40 CFR Part 1500-1508), and NASA NEPA policy (14 CFR 1216.3), and NASA Procedures and Guidelines 8580.1, Implementing the National Environmental Policy Act and Executive Order 12114, November, 26, 2001.
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Figure 1-1 Location of the NASA Langley Research Center in the Hampton Roads Area of Southeast Virginia

2. Description of the Proposed Action and Alternatives

2.1 Proposed Action

The Proposed Action is to lease federal property at the NASA Langley Research Center (LaRC) in Hampton, Virginia to a third party for the construction of a building to house the National Institute of Aerospace (NIA).  No federal funds would be used to construct the facility.  Since the facility would be leased under a land use agreement, the lessee would be required to comply will all Federal and state laws.  

The facility to be constructed would consist of offices, advanced workspaces, multimedia facilities, classrooms, conference rooms, and a large auditorium.  The size of the facility is estimated to be between 100,000 to 150,000 square feet.  It would be a two-story building with each floor having greater than 50,000 square feet of floor space.  The location of the proposed facility would be adjacent to the Main Gate at the NASA LaRC off Armistead Avenue.  A multi-story parking facility is planned with an initial capacity of 655 vehicle spaces.  For security reasons, entry into the NIA would not require entry on to the NASA LaRC and access would be from Virginia Route 172, Armistead Avenue.  An earthen berm, nine feet high, would also be constructed to the north and east of the facility as an additional security measure.  See Figure 2-1 for the proposed site of the NIA.

2.2 No Action Alternative

Under the No Action Alternative, NASA LaRC would not lease property to a third party for construction of the National Institute of Aerospace.

2.3 Alternatives Considered but not Brought Forward

The establishment and construction of the NIA facility could be on private property near NASA LaRC.  While this is an alternative to the identified site on the LaRC property, there are overriding considerations that make it preferable to locate the NIA on the NASA LaRC.  

The key objectives of the Institute are to create a strategic partner to conduct leading edge research in collaboration with LaRC, and to leverage the unique research facilities of LaRC for the public purposes of creating new knowledge.  Although NIA would not have to be specifically located on NASA property, a program requirement is for it to be in close proximity.  This is to ensure that the NIA can provide NASA a collaborative environment and support the daily research process utilizing the expertise, tools, and infrastructure located at the LaRC.  In addition, locating the NIA on NASA property would ensure a fair, full, and open competition to all potential bidders by removing any advantage related to land ownership or property purchase.  NASA also requires that the facility not be located on a particular university campus or their existing facility.  Providing a site at LaRC would give all bidders and institutions the same option, and provide a site that would be associated with the new institute and LaRC rather than with any one existing institution.  The solicitation for the NIA will allow all bidders to propose, if they choose to do so, an alternative of not using government property for the building location.  These alternatives will be given full and diligent due process in the evaluation process.  Therefore, this strategy will enable LaRC to select the strongest bidder based on their ability to provide a premier-world class collaborative research capability to support aerospace technology development in the 21st Century.  Further consideration of off-site alternatives for the NIA will not be addressed in this Environmental Assessment.

Another location alternative considered for the NIA facility was near the LaRC Wythe Creek gate.  This site was evaluated as a possible location because of security concerns with the preferred location at the Main Gate.  However, the Wythe Creek site contains non-tidal wetlands and requires U. S. Army Corps of Engineers and Commonwealth of Virginia permits prior to development.  Although this site is attractive for security reasons because of its remoteness from other LaRC facilities, the environmental impacts on the wetlands of the construction and long-term use make the Wythe Creek gate site unsatisfactory.  Furthermore, the time required to obtain the permits is lengthy and there is no assurance that the Corps of Engineers or Virginia would agree to issue the needed permits.  Because of these reasons, further evaluation of this location for the NIA facility will not be considered in this Environmental Assessment.
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Figure 2-1.  Proposed Site for the NIA Facility at the Main Gate at LaRC

3. Affected Environment

The following section provides a concise description of the affected environment at the LaRC.  

3.1 Geology

The NASA LaRC is located in the Atlantic Coastal physiographic province of Virginia.  Regionally, this province is composed of unconsolidated gravels, sands, silts, and clays, with variable amounts of marine fossils.  The NASA LaRC is located in the lower York-James Peninsula of York County, and the Hampton flat is the principal geomorphic feature in the county.  LaRC is underlain by approximately 660 meters (2,165 feet) of unconsolidated sediments, and igneous and metamorphic basement rock (LaRC-ERD, 2001).  

Shovel tests conducted at the LaRC exposed site-specific soil profiles.  These tests exposed an apparently intact soil profile at the proposed site location near the LaRC Main Gate.  The uppermost layer consisted of very dark grayish brown sandy loam ranging between 0.1 and 0.2 meters (0.3 and 0.7 feet) thick.  This soil overlays a deposit of grayish brown clayey sand mottled with dark yellowish brown clayey sand that ranged between 0.1 and 0.2 meters (0.3 and 0.7 feet).  The subsoil consisted of grayish brown sandy clay (Gray & Pape, 1995).

3.2 Air Quality

The Hampton Roads Intra-State Air Quality Control Region (AQCR) is currently designated as an attainment area for all of the criteria pollutants.  Criteria pollutants are:  1) Suspended Particulate Matter; 2) Sulfur Dioxide; 3) Carbon Monoxide; 4) Oxides of Nitrogen; 5) Ozone; and 6) Lead.  Table 3-1 contains the National Ambient Air Quality Standards (NAAQS) for criteria pollutants and the Observed Ambient Concentrations for the LaRC area as of May 2001.

	Ambient air quality Standards and Observed

Ambient concentrations for NASA LaRC Area

	Pollutant
	National Primary

Standard
	National Secondary

Standard
	Observed Ambient Concentration (2000)

	Suspended Particulate Matter <10µm Annual Arithmetic Mean

24-hour Average
	50 µg/m3

150 µg/m3
	50 µg/m3

150 µg/m3
	20.4 µg/m3 (H)
41 µg/m3 max (H)

	Suspended Particulate Matter <2.5µm Annual Arithmetic Mean

24-hour Average*
	15 µg/m3

65 µg/m3
	15 µg/m3

65 µg/m3
	None yet

None yet

	Sulfur dioxide

Annual Arithmetic Mean

24-hour Average

3-hour Maximum
	0.03 ppm

0.14 ppm

None
	None

None

0.50 ppm
	0.005 ppm (H)

0.017 ppm max (H)

Not reported

	Carbon Monoxide

8-hour Average

1-hour Average
	9 ppm

35 ppm
	None

None
	2.4 ppm max (H)

4.7 ppm max (H)

	Nitrogen dioxide

Annual Arithmetic Mean
	0.053 ppm
	0.053 ppm
	0.016 ppm (N)

	Ozone

1-hour Average

8-hour Average*
	0.12 ppm

0.08 ppm
	0.12 ppm

0.08 ppm
	0.094 ppm max (H)

None yet

	Lead

Quarterly Average
	1.5 µg/m3
	1.5 µg/m3
	Not reported

	Notes:   ppm = parts per million, µg/m3 = micrograms per cubic meter.

Most ambient standards are not to be exceeded more than once per year, but some require more complex averaging procedures.  Values given are for nearest monitoring station to LaRC.  Abbreviations are Hampton (H) and Norfolk (N).
*The new Particulate Matter 2.5 and 8-hour Ozone standards have not yet been implemented by the EPA.

Source:  EPA AIRS Database Monitoring Reports, May 2001


Table 3-1  Ambient Air Quality Standards and Observed Ambient
Concentrations for NASA LaRC Area

The LaRC is a generator of air pollutants defined and regulated under the Clean Air Act (CAA).  The Virginia Department of Environmental Quality (VDEQ) and the U.S. Environmental Protection Agency (EPA) regulate air pollution sources at LaRC.  The air pollutants from LaRC that are regulated by the CAA are nitrogen oxides, sulfur dioxide, particulate matter, carbon monoxide, volatile organic compounds, ozone depleting compounds, and hazardous air pollutants.  

The LaRC has a State Operating permit that establishes the requirements for complying with the CAA mandates.  The permit sets emissions limits for specific stationary air pollution sources as well as center-wide emission limits.  The permit also sets operational, record-keeping, and reporting requirements for the LaRC’s air pollution sources.  The permit also limits visible emissions, fuel types and quantity, operating hours, and the number of test runs for research facilities.

In order to demonstrate compliance with the air permit requirements, the LaRC is required to maintain records of all emission data and operating parameters.  These records include monthly fuel throughput, number of operating hours and runs, and material throughput.  The permit also requires that written operating procedures and maintenance schedules are developed, maintained, and made available to all operators.  

3.3 Water Resources

LaRC Water Quality Regulatory Requirements

The Clean Water Act (CWA) is the primary authority for water pollution control programs.  The objective of such programs is to "restore and maintain the chemical, physical, and biological integrity of the Nation's waters".  Section 313 (a) of the CWA requires Federal agencies to establish pollution controls.  Under the CWA it is illegal for any person, including Federal agencies, to discharge pollutants from a point source without a permit.  The Environmental Protection Agency has granted the Commonwealth of Virginia Water Control Board authority to issue these permits under the Virginia Pollutant Discharge Elimination System (VPDES).  The LaRC operates under two water discharge permits, one from the State and one issued by the Hampton Roads Sanitation District (HRSD).  Any discharge not allowed under these permits is a violation of the CWA.

VPDES Permit No. 0024741 allows the LaRC to discharge effluents to surface waters and specifies the allowable discharges, the pollutant limitations, and the monitoring requirements.  HRSD Permit 0085 allows the LaRC to discharge non-hazardous industrial wastewater and sanitary sewage to the HRSD sanitary sewer system.  HRSD does not provide treatment for hazardous wastes.  The HRSD Permit specifies the allowable discharges, the pollutant limitations, and monitoring requirements.

Groundwater

Detailed information on the regional hydrogeology is sparse.  The U.S. Geological Survey Professional Paper (Meng and Harsh, 1988) provides information on the overall stratigraphy and the regional aquifer system of the Virginia Coastal Plain.  This aquifer system comprises the following units: the Columbia Aquifer, followed by the Cornwallis Cave Confining Unit, the Cornwallis Cave Aquifer, the Yorktown Confining Unit, the Yorktown-Eastover Aquifer, and the underlying Eastover-Calvert Confining Unit.  In several locations of York County, the aquifer system is not fully divided into these constituent units (Brockman and Richardson, 1992).  The Cornwallis Cave and Yorktown Confining Units are absent in the east-central part of York County.

Groundwater flow in the aquifers and the confining units is generally downward.  Local recharge of the water to the groundwater system is by precipitation which filters downward into the surface sediments of the Columbia Aquifer.  Groundwater movement at NASA LaRC is tidally influenced at locations near Brick Kiln Creek and Tabbs Creek.  A total of 32 shallow wells (depth up to 20 feet or 6 m), 7 intermediate wells (75 feet or 22.9 m), and 5 deep wells (depths over 95 feet or 29 m) have been installed over the years to identify/monitor potential contamination of groundwater at NASA LaRC.

Groundwater at NASA LaRC is often brackish because of the Chesapeake Bay’s close proximity and marine deposits found in the soil.  Despite these conditions, there are a few individual water wells in the area.  Since 1995, samples collected from the monitoring wells at LaRC have not shown contamination of the groundwater.  Currently, groundwater level measurements are obtained from the monitoring wells on a quarterly basis and analysis of the groundwater is conducted annually.  Monitoring results are maintained by the LaRC Environmental Management Office.

Surface Water

NASA LaRC is located on the small coastal basin of the Back River, a tidal estuary of the Chesapeake Bay.  The Brick Kiln Creek runs along the western boundary of NASA LaRC, joining the northwest branch of the Back River, and drains approximately 40 percent of the West Area at the Center.  Tabbs Creek, which drains most of the rest of the West Area and part of Langley Air Force Base, flows in a northerly direction to join the Back River near the confluence of its northwest and southwest branches.  A small portion of the West Area in the south drains to Tides Mill Creek.  The East Area drains to the Back River.   The local waterways are influenced by tides in the Chesapeake Bay.  The waters in the local streams are designated by the State as Class IIa, estuarine waters where shellfish can be found.

Stream quality standards, applicable to the Back River and its tributaries, which are an important source of shellfish, crabs, and fish, are shown in Table 3-2 below.

	Water Quality Standards Applicable to the Back River and its Tributaries

	Basin and Section
	Chesapeake Bay and Atlantic Ocean.

	Location
	Chesapeake Bay and its tidal tributaries from Thimble Shoal Channel north to Virginia-Maryland state line, between longitude 76o10'W and east-west divide boundary on the eastern shore of Virginia.

	Water Use Class
	II a

	Water Use Designation
	Generally satisfactory for use as public or municipal water supply, primary contact recreation (prolonged intimate contact, considerable risk of ingestion), propagation of fish and other aquatic life, and other beneficial uses.

	Dissolved Oxygen
	Minimum: 4.0 mg/l; Daily Average: 5.0 mg/l

	Coliform Organisms
	In all open ocean or estuarine waters capable of propagation of shellfish or in specific areas where public or leased private shellfish beds are present, and including those waters on which condemnation or restrictions are established by the State Department of Health, the following standards for fecal coliform bacteria will apply: the median fecal coliform value for a sampling station shall not exceed an MPN of 14/100 ml of sample and not more than 10% of samples shall exceed a 43 5-tube, 3-dilution test, or 49 for a 3-tube, 3-dilution test.

In waters that are not capable of shellfish propagation, fecal coliforms (multiple-tube fermentation or MF count) within a 30-day period not to exceed a log mean of 200/100 ml.  Not more than 10% of samples within a 30-day period shall exceed 400/100 ml.  Monthly average not more than 2400/100 ml.  Not more than 2400/100 ml in more than 20% of samples in any month (sic).

	PH
	6.0 to 9.0

	Temperature (oC)
	Any rise above natural temperature of 3o or more will be reviewed on a case-by-case basis by the VDEQ.

	Special Standards
	Areas containing shellfish are not contaminated by radionuclides, pesticides, herbicides, or fecal material so that consumption of shellfish may be hazardous.

	Source: Virginia Water Quality Standards 9 VAC 25-260-5 et seq., 1998


Table 3-2  Water Quality Standards Applicable to the Back River and its tributaries

None of the waterways within the NASA LaRC property qualify for the provisions of the Wild and Scenic Rivers Act.

The water supply for NASA LaRC is obtained from Newport News Water Works.  The Bethel Manor Reservoir, which is operated by the U.S. Army, serves as a backup in case of emergency.  The system at NASA LaRC consists only of distribution facilities; there are no water production or treatment facilities.

The VDEQ Water Division collects water quality data on a regular basis for the Brick Kiln Creek.  These data are collected near the Virginia Route 134 Bridge overpass, located approximately one mile northwest of NASA LaRC.  A summary of water quality data collected for the period 1991 to 1998 is presented in Table 3-3.  The VDEQ collects water quality data on a regular basis from five other monitoring stations located in waterways around NASA LaRC and Langley Air Force Base.  A summary of the five monitoring station water quality data collected from 1994 to 1997 is presented in Table 3-4.

	WATER QUALITY DATA FOR BRICK KILN CREEK
(All data are in mg/l unless otherwise indicated)

	Parameter
	# of Observations
	Mean

	Temperature oC
	89
	15.58

	Dissolved Oxygen
	89
	6.6

	5-day BOD
	91
	2.32

	Salinity
	75
	4.07

	pH units
	89
	7.42

	Ammonia
	91
	0.08

	Total Nitrogen (Nitrites)
	91
	0.01

	Total Nitrogen (Nitrates)
	91
	0.08

	Total Kjeldahl Nitrogen
	91
	1.06

	Total Phosphates
	90
	0.12

	Dissolved Phosphates (Ortho)
	14
	0.02

	Total Organic Carbon
	63
	0.87

	Arsenic ug/l
	4
	8.8

	Beryllium ug/l
	1
	10.0

	Cadmium ug/l
	4
	8.75

	Copper ug/l
	4
	18.25

	Iron ug/l
	5
	410.78

	Lead ug/l
	4
	10.34

	Manganese ug/l
	5
	185.66

	Nickel ug/l
	4
	10.0

	Zinc ug/l
	4
	20.11

	Fecal Coliform (MFM)/100 ml
	15
	1,361.27

	Fecal Coliform (MPN)/100 ml
	77
	808.88

	Source: VDEQ, Tidewater Office.  Mean of readings taken between 1/1/91 and 12/31/98.


Table 3-3  Water Quality Data for Brick Kiln Creek

	Water Quality for Back River  

(All data are in mg/l unless otherwise indicated)

	Sampling Location*
	1
	2
	3
	4
	5

	Parameter
	
	
	
	
	

	Dissolved Oxygen
	8.8
	8.04
	8.4
	8.3
	8.2

	Temperature oC
	16.43
	17.03
	16.9
	16.8
	16.9

	PH
	7.89
	7.7
	7.8
	7.8
	7.7

	Total Organic Carbon (TOC)
	5.45
	7.63
	8.57
	4.35
	7.4

	Total Coliform (MPN) (mean/100 ml)
	63.6
	183.1
	145.4
	234.7
	215.3

	Total Kjeldahl Nitrogen
	0.55
	0.72
	0.57
	0.55
	0.67

	Ammonia
	0.07
	0.06
	0.06
	0.06
	0.07

	Nitrite
	0.01
	0.01
	0.01
	0.01
	0.01

	Nitrate
	0.04
	0.04
	0.04
	0.04
	0.04

	Total Phosphate
	0.17
	0.14
	0.1
	0.12
	0.2

	Source: VDEQ, Tidewater Office; means for samples collected from 1/1/94 through 12/31/97.  


Table 3-4  Water Quality for Back River

Tabbs Creek, a tributary of the Back River, drains entirely within NASA LaRC and LAFB property.  Sampling studies conducted in the 1980’s showed polychlorinated biphenyl (PCB) and polychlorinated terphenyl (PCT) contamination in the creek sediment and in the storm sewer lines connected to Outfall 009.  The contaminated portion of the storm sewer system was cleaned in 1995 under a Federal Facilities Compliance Agreement signed by NASA LaRC in 1990 with EPA and Virginia State agencies.  In the spring of 2000, LaRC completed clean-up of the PCB/PCT contaminated sediments in Tabbs Creek. 

In 1992, NASA LaRC conducted sampling of Tabbs Creek as part of a remedial investigation.  The study analyzed water samples from Tabbs Creek and compared the sample results to EPA's Ambient Water Quality Criteria (AWQC) and the Commonwealth of Virginia surface water standards for human-health-based criteria and ecology-based criteria.  Human health and ecological risk assessments concluded that the contaminants found in surface water did not pose significant risks to human health or the environment.  The LaRC Environmental Management Office maintains the sample results and documentation of the study.

Wetlands

The identification of jurisdictional wetlands is based on the mandatory technical criteria and methods as outlined in the 1987 Corps of Engineers Wetlands Delineation Manual (Technical Report Y-87-1).
In accordance with the Corps of Engineers methodology, the three mandatory technical criteria that define wetlands, and must be present under normal circumstances, include hydrophytic vegetation, hydric soils, and wetland hydrology.  In 1994 Old Dominion University performed a wetland field survey at NASA LaRC to identify and map the boundaries of forested wetlands.  The focus of this study was to evaluate sites throughout LaRC for the three criteria as outlined in the 1987 Corps Manual.  Areas showing positive evidence of hydrophytic vegetation, wetland hydrology, and hydric soils, as outlined below, were determined to be wetlands.  This delineation has since been confirmed by the U.S. Army Corps of Engineers, the regulatory agency responsible for making determinations regarding the presence and extent of jurisdictional wetlands.

Overall, NASA LaRC is located in an area of low topographic relief surrounded by a shallow estuarine environment.  The LaRC is close to the northwest and southwest branches of the Back River, and is within the tidal zone of the Chesapeake Bay.  The principal drainage ways in the vicinity of the LaRC, Brick Kiln Creek and Tabbs Creek are tidal creeks with extensive tidal marshes.

The predominant wetland areas in the vicinity of NASA LaRC facility are the tidal marsh wetlands associated with Brick Kiln Creek and Tabbs Creek.  These wetland areas consist of an estuarine emergent marsh dominated by nearly uniform stands of saltmarsh cordgrass (Spartina alternaflora) in the lower intertidal zone, and saltmarsh hay (S. patens) and salt grass (Distichlis spicata) in the high intertidal zone.  The majority of these marsh areas is relatively undisturbed and provides exceptional habitat for a variety of wildlife.

Above the tidal marshes, much of the low flat woodland at the LaRC is characterized as palustrine forested wetlands.  These areas tend to be characterized by poorly drained soils where slight changes in elevation can lead to ponding.  Many shallow ditches were historically constructed to drain these areas during wet seasons.  

Floodplains, Chesapeake Bay Preservation Areas, and the Coastal Zone

Executive Order 11988 defines a floodplain as "the lowland and relatively flat areas adjoining inland and coastal water including flood prone areas of offshore islands, including at a minimum, that area subject to one percent or greater chance of flooding in any given year."  A 100-year floodplain is defined as the area which has a one percent chance of flooding in any given year.  Floodplains are delineated by a floodstage elevation on maps prepared by the Federal Emergency Management Agency (FEMA).

The stillwater elevation for the 100-year floodplain for the City of Hampton near LaRC is estimated by FEMA at 8.5 ft (2.6 m) above Mean Sea Level (MSL), while the stillwater level for the 500-year floodplain is 9.8 ft (2.9 m) above MSL (FEMA, 1987).  FEMA has estimated 100-year floodwater levels with accompanying waves at about 11 feet (3.3 m) above MSL near the LaRC.  Approximately one-third of LaRC is within the 100-yr floodplain.  The proposed site for the NIA facility at the LaRC Main Gate lies within both the 100-year and 500-year floodplain.

This site for the proposed facility does not lie within the 100-foot Resource Protection Area buffer or 500-foot Resource Management Area buffer required by the Chesapeake Bay Preservation Act which is administered by the City of Hampton.  The project area does, however, lie within the coastal zone which is regulated by the Coastal Zone Management Act (CZMA).  Federal actions within the Coastal Zone are required to be consistent with State and Local enforceable regulations implementing the CZMA.

3.4 Cultural Resources

Federal law, including the National Historic Preservation Act (NHPA), requires NASA to initiate measures and procedures to ensure the protection and proper management of cultural resources, including historic and prehistoric properties.  In order to incorporate these measures into existing plans and programs, NHPA and related Federal legislation require agency consultation with the Virginia Department of Historic Resources, State Historic Preservation Office (DHR-SHPO), and the Advisory Council on Historic Preservation (ACHP).

Section 106 of NHPA requires all Federal agencies including NASA to consider the effects of their actions on historic properties and to give the ACHP an opportunity to comment on such actions.  The ACHP's regulations, Protection of Historic Properties (36 CFR 800), implement the Section 106 process and emphasize consultation between the responsible Federal agency, the DHR-SHPO, and other interested parties, including representatives of Native American groups.

Various cultural resource studies have been conducted at NASA LaRC and at the Langley Air Force Base (LAFB).  "A Short History of Historical Properties Now Included in the West Area of Langley Research Center, NASA," describes the historic settlement of the area (NASA LaRC Historical and Archeological Society, 1974).  In 1990, a cultural investigation was conducted at the Syms School archeological site (portion of LAFB); it was recommended that the site be nominated to the National Register of Historic Places (NRHP).  A portion of this site is located on the NASA LaRC property and should be assessed for NRHP eligibility.  In 1992, MAAR Associates, Inc. conducted a cultural resource survey for a proposed industrial complex site at NASA LaRC and identified one multi-component (historic-prehistoric) site (MAAR Associates, Inc.  1992).  In 1995, Gray & Pape Inc. conducted archaeological investigations in the western portion of the Center and along Chesterville Road and King’s Highway.

A portion of NASA LaRC has been inventoried for buildings that may be considered to be historically significant; inventory of the remainder of the LaRC is on going.  Archeological surveys have been performed at various locations throughout NASA LaRC, and a Phase I and predictive analysis of potential archeological resources is essentially complete under a contract with the U.S. Army Corps of Engineers (USACOE).  At present, five historic properties have been identified at NASA LaRC and are listed on the NRHP (NASA LaRC, 1992).  These include the Variable Density Wind Tunnel constructed in 1922 (moved from its original site in the East Area and now exhibited for visitors in the West Area); the Full-Scale Tunnel constructed in 1930 (deactivated); the Eight-Foot High-Speed tunnel constructed in 1936 (defunct and used as office space); the Lunar Landing Research Facility constructed in 1965 (operational in crash research); and the Rendezvous Docking Simulator constructed in 1963 (substantially dismantled). 

In 1995, Gray & Pape Inc. developed a Cultural Resources Management Plan (CRMP) for NASA LaRC under the direction of the Facility Preservation Officer.  This Plan is based upon information obtained from the previous archeological surveys and buildings inventories within NASA LaRC as well as from the on-going archeological surveys and building inventories.  The CRMP specifies zones of cultural resources potential and provides guidelines that will facilitate the historic preservation process within NASA LaRC.

3.5 Biological Resources

Flora

NASA LaRC is located in the Coastal Plain of southeastern Virginia.  The predominant ecological feature of this region is the Chesapeake Bay.  With its extensive open-water areas and associated tidal flats, creeks, and marshes, the Chesapeake Bay is a major migratory flyway, and provides important waterfowl nesting and wintering habitat.  While LaRC occupies a total of 808 acres of land in Hampton, Virginia, LaRC contains only 159 acres of natural terrestrial vegetation that can be classified into four categories:

· mixed deciduous/pine forest (94 acres)

· disturbed forest (30 acres)

· pine plantation (18 acres)

· disturbed deciduous forest with brackish influence (17 acres)

Appendix A contains a partial list of plant species occurring at NASA LaRC identified by Old Dominion University (ODU) (1995).

The Main Gate site for the proposed NIA facility is a previously disturbed field-like habitat.  This location is a cleared field dominated by mowed fescue grass.  The center of this parcel contains an approximate two-acre area subdivided into garden plots maintained by the NASA community.  These plots contain a mixture of garden vegetables and herbs and old-field herbaceous vegetation, depending on the level of maintenance of the individual plots.  Water lines service individual plots within this area.  Several large eastern red cedar trees (Juniperus virginiana) are scattered along the property line in this cleared field.  The woodland at the south end of this parcel is edged with privet (Ligustrum sinense) and black cherry (Prunus serotina) that grades quickly into a loblolly pine-dominated upland.

Fish and Wildlife

In 1973, Boyd and Ware prepared a listing of flora and fauna at NASA LaRC and Langley Air Force Base (LAFB) (Boyd and Ware, 1973).  Prior studies include a 1985 Virginia Herpetological Society survey of amphibians and reptiles that may be found in the NASA LaRC area (Tobey, 1985).  LaRC has also conducted several other biological surveys, including wetland surveys (ODU, 1991a, b, c, 1992, and 1995) and the Tabbs Creek Remedial Investigation (Ebasco, 1995).  In 1993, LaRC contracted with ODU-Applied Marine Research Laboratory (AMRL) to perform a multi-season baseline survey of the flora and fauna of the Center.  The field effort was conducted during 1994 and the survey report was issued in 1995 (ODU, 1995).  Additionally, a survey of bald eagles and peregrine falcons at Langley AFB was conducted in 1994 by Geo-Marine, Inc. under contract with the Army Corps of Engineers (Geo-Marine, 1995).

The LaRC supports a limited variety of fish and wildlife species with its unimproved lands providing habitat for fur-bearing (game) mammals, small mammals, birds, reptiles, amphibians, and fish (found in natural tributaries to Back River).  Furthermore, tall fencing surrounding the LaRC property limits movement of many larger animals on and off the property from adjacent unimproved lands.  Wildlife species identified by Byrd and Ware in 1973, Tobey in 1985, Geo-Marine in 1995 and ODU-AMRL in 1995 are listed in Appendix B.  The industrial/urban nature of much of this area provides limited habitat value for wildlife. 

The Main Gate site offers little value to native wildlife.  The mowed grass field and garden plots provide little habitat for many species, though the vegetable gardens would attract a number of omnivores and herbivores.  Some species that would be expected in these areas would include common rodents, such as house mouse or white-footed mouse; birds such as American robin (Turdus migratorious), blue jay (Cyonocitta cristata), fish crow (Corvus ossifragus), and common grackle (Quiscalus quiscula), and reptiles such as eastern box turtle (Terrapene carolina).  The site may also attract some white-tailed deer (Odocoileus virginianus), raccoons (Procyon lotor) and Virginia opossum (Didelphi marsupialis virginiana) to forage from the adjacent woodland.

Threatened and Endangered Species

Old Dominion University (ODU) has conducted facility-wide fish, wildlife, and plant surveys (ODU, 1995).  Appendices A and B contain a listing of their findings regarding terrestrial flora and fauna.  A total of 164 plant species were identified at NASA LaRC during this survey (Appendix A).  No plants listed as threatened or endangered were found in any of the habitat types at NASA LaRC.  Two species were encountered that are rare or uncommon in the area: the maroon Carolina milkvine (Matalea carolinensis) and the southern adder's tongue (Ophioglossum vulgatum).

Sixteen species of reptiles and amphibians were identified from NASA LaRC (Appendix B) and 19 additional species should occur in the area, but were not encountered during the study.  Two reptile species, the canebrake rattlesnake (Crotalus horridus atricaudatus) and Kemp's Ridley sea turtle (Lepidochelys kempi) are listed by the State as endangered species.  The Federal Government also lists Kemp’s Ridley sea turtle as an endangered species.  A third species, the eastern glass snake (Ophisaurus ventralis), is listed on the State list as a threatened species.  In addition, three northern diamondback terrapins (Malaclemys terrapin terrapin), a Federal species of concern, were captured, identified, and released (ODU, 1995).
Fourteen species of mammals were encountered at NASA LaRC during the ODU survey (Appendix B), and 12 additional species are expected to occur.  None of these mammals are listed as threatened or endangered; however, three of the species found to inhabit NASA LaRC are listed as species of special concern by the Commonwealth of Virginia--the river otter (Lutra canadensis), the marsh rabbit (Sylvilagus palustris), and the small star-nosed mole (Condylura cristata parva).

A total of 118 species of birds were observed at NASA LaRC during the survey (Appendix B).  Of these, 7 are listed as threatened or endangered by the State or Federal government and 17 more are listed as species of special concern in the Commonwealth of Virginia.  The bald eagle (Haliaeetus leucocephalus), gull-billed tern (Sterna nilotica), and the Henslow's sparrow (Ammodramus henslowii) were determined to be transient migrants who use the NASA LaRC facility solely as a foraging stop.  The northern harrier (Circus cyaneus), brown creeper (Certhias americana), winter wren (Troglodytes troglodytes), hermit thrush (Catharus guttatus), and the purple finch (Carpodacus purpureus) have the potential to nest at NASA LaRC, though currently none of them do.  In addition, the brown pelican (Pelicanus occidentalis), least tern (Sterna antillarum), and great egret (Ardea alba egretta) are unlikely to nest at NASA LaRC due to lack of suitable nesting habitat.  Although not observed during the ODU survey of NASA LaRC, the peregrine falcon (Falco peregrinus), a Federal endangered species, was sighted at adjoining Langley AFB during a survey of the base in 1994 (Geo-Marine, 1995).  This species uses the base primarily for foraging.  No nesting or long-term roosting was found.
Finally, 33 finfish species were collected at NASA LaRC during the ODU study.  All species were common to the lower Chesapeake Bay and its tributaries.  No endangered, threatened, or special concern species inhabit or use the NASA LaRC community, and no aquatic species are directly associated with the Main Gate site for the proposed NIA facility.  Table 3-5 summarizes the Federal- and State-listed endangered, threatened, and special concern species for the wildlife previously found at NASA LaRC.  No additional species were identified during the course of this Environmental Assessment of the proposed National Institute of Aerospace.

The Main Gate site has not been designated as Critical Habitat by the U.S. Fish and Wildlife Service for any Threatened or Endangered species.
	Threatened, Endangered, or Special Concern Species at NASA LaRC

	Species
	Federal
	State
	Potential Occurrence on LaRC

	Mammals

	Marsh rabbit
	
	SSC
	Possible

	River otter
	
	SSC
	Unlikely (no aquatic habitat)

	Small star-nosed mole
	
	SSC
	Possible

	Reptiles

	Canebrake rattlesnake
	
	SE
	Possible, Wythe Creek Rd site

	Eastern glass lizard
	
	ST
	Possible

	Kemp's Ridley sea turtle
	FE
	
	Unlikely (no aquatic habitat)

	Northern diamondback terrapin
	SOC
	
	Unlikely (no aquatic habitat)

	Birds

	Bald eagle
	FT
	SE
	Transient only

	Barn-owl
	
	SSC
	Possible

	Black rail
	SOC
	
	Unlikely (no aquatic habitat)

	Brown creeper
	
	SSC
	Possible, Wythe Creek Rd site

	Brown pelican
	
	SSC
	Unlikely (no aquatic habitat)

	Caspian tern
	
	SSC
	Unlikely (no aquatic habitat)

	Forster's tern
	
	SSC
	Unlikely (no aquatic habitat)

	Glossy ibis
	
	SSC
	Unlikely (no aquatic habitat)

	Golden-crowned kinglet
	
	SSC
	Possible, Wythe Creek Rd site

	Great egret
	
	SSC
	Unlikely (no aquatic habitat)

	Gull-Billed tern
	
	ST
	Unlikely (no aquatic habitat)

	Henslow's sparrow
	SOC
	ST
	Possible

	Hermit thrush
	
	SSC
	Possible, Wythe Creek Rd site

	Least tern
	
	SSC
	Unlikely (no aquatic habitat)

	Little blue heron
	
	SSC
	Unlikely (no aquatic habitat)

	Loggerhead shrike
	SOC
	ST
	Possible

	Magnolia warbler
	
	SSC
	Possible

	Peregrine falcon
	
	SE
	Transient only

	Piping plover
	FT
	
	Unlikely (no aquatic habitat)

	Purple finch
	
	SSC
	Possible

	Red-breasted nuthatch
	
	SSC
	Possible, Wythe Creek Rd site

	Sharp-tailed sparrow
	
	SSC
	Possible

	Wilson's plover
	
	SE
	Unlikely (no aquatic habitat)

	Winter wren
	
	SSC
	Possible

	Yellow-crowned night-heron
	
	SSC
	Unlikely (no aquatic habitat)

	Notes:  FE = Federal Endangered    FT = Federal Threatened    SOC = Federal Species of Concern (not a legal status)    SE = State Endangered    ST = State Threatened

SSC = State Special Concern (not a legal status)

Source:  ODU, 1995


Table 3-5  Threatened, Endangered, or Special Concern Species at NASA LaRC 

3.6 Noise

The Federal Noise Control Act of 1972  (42 USC §4901 et. seq.) was enacted by Congress to promote an environment that is free from noise that jeopardizes the health and welfare of the nation.  The Act was established to provide a means for coordinating federal research and activities in noise control, to authorize the establishment of noise emission standards for products distributed in commerce, and to provide information to the public respecting the noise emission and noise reduction characteristics of such products.  The Quiet Communities Act of 1978 (42 USC §4913) directed the federal government to develop and disseminate noise control information and educational materials to the public, conduct research into the effects of noise on humans, animals, wildlife, and property, and investigate the economic impact of noise on property and human activities.

Federal regulations that have been promulgated as a result of the Noise Control Act generally regulate the noise produced by transportation related equipment such as locomotives, trucks, and construction equipment (40 CFR 201-211).  In addition, requirements are given for product noise labeling and hearing protection standards.  Federal regulations governing low noise emission requirements for products exclude any rockets or equipment which are designed for research, experimental, or developmental work to be performed by NASA (40 CFR 203.1).  However, NASA LaRC's policy is to seek to minimize noise levels, thereby reducing the potential for undesirable noise levels and related problems.

The Noise Control Act directed the Environmental Protection Agency (EPA) to publish information about the effects of different qualities and quantities of noise and to define acceptable levels of noise under various conditions that would protect public health and welfare with an adequate margin of safety.  The noise guidelines published by the EPA identify a day/night sound level (Ldn)
 of less than 55 dBA as adequate to protect outdoor activities against interference and annoyance due to noise.

The Commonwealth of Virginia has not enacted noise control regulations.  However, the City of Hampton has enacted a Noise Ordinance (Hampton City Code, Section 22 Noise, 1992) which prohibits creating any unreasonably loud or disturbing noise of such character, intensity, or duration that may be detrimental to the life or health of the individuals within the city limits.  The City has defined a Noise District which includes all lands within the 65 dBA Ldn contour of the Noise Contour Map of Langley Air Force Base, Air Installation Compatible Use Zone (AICUZ) report prepared by Langley Air Force Base (LAFB, 1997).  The Hampton City Code requires residences within the Noise District have adequate acoustical insulation to achieve a maximum interior noise level of 45 dBA to guard against any adverse human health effects or disturbances due to excessive noise.  

NASA conducts its research and testing operations with great caution and awareness to restrict noise within the guidelines established by the Occupational Safety and Health Act of 1970 (29 CFR 1910 et. seq.) and minimizes environmental noise impacts to the extent possible.  LaRC conducts an active Noise Control and Hearing Conservation Program for personnel working at the facility.

Primary noise sources at NASA LaRC include the wind tunnels, the compressor stations, and the substations.  Most of the wind tunnels are closed-loop tunnels in which the test gas medium is recirculated and the noise generated by the tunnel is contained largely within the building.  In addition, many of the laboratories and shops have equipment that produce high interior noise levels within the buildings.

Sound intensity attenuates with distance from the source, so the impact of sound generated is greatly affected by the distance from the source to the receptor.  Since the land surrounding NASA LaRC is basically flat, the effects of terrain on propagating sound waves have been ignored in sound analyses performed at NASA LaRC.  Meteorological conditions, however, can have a great effect on sound wave intensity.  Acoustic focusing can be caused when the speed of sound increases with altitude due to certain wind speeds and temperature profiles.  When this occurs, sound waves are refracted and combine with the sound wave traveling along the ground, causing higher noise levels at any given distance than would normally be expected.  Many of the facilities operate only at certain times of the year, often for periods of ten minutes or less.

Although the fighter aircraft operating from Langley Air Force Base are by far the dominant and most wide spread noise source in the area, several NASA LaRC facilities located close to the NASA LaRC property line produce noise levels higher than ambient levels outside the property line.  Several of the tunnels operate for extended hours during nighttime due to large electrical power requirements. The major noise sources at NASA Langley Research Center include:

· 16-Foot Transonic Tunnel (Building 1146A-D)

· Jet Exit Test Facility (Building 1234)

· National Transonic Facility (Building 1236)

· 8-Foot High Temperature Tunnel (Building 1265A-E)

· Frequency Converter Building (Building 1235)

· Landing Loads Compressor and Control Building (Building 1258)

· 14x22-Foot Subsonic Tunnel (Building 1241)

· 8-Foot Transonic Pressure Tunnel (Building 640)

· Transonic Dynamics Tunnel (Building 648)
3.7 Land Use

The NASA LaRC lies within the City of Hampton, Virginia and falls within the Hampton Roads Metropolitan Statistical Area (MSA).  This MSA consists of the Virginia Cities of Chesapeake, Hampton, Newport News, Norfolk, Poquoson, Portsmouth, Suffolk, Virginia Beach, and Williamsburg; the Virginia Counties of Gloucester, Isle of Wight, James City, Mathews, and York; and Currituck County in North Carolina.  The Hampton Roads MSA has experienced rapid growth and development during recent decades.

Langley Air Force Base dominates land use in the immediate vicinity of LaRC.  To the east of LaRC are the northwest and southwest branches of the Back River, beyond which is the Chesapeake Bay.  To the south and north of LaRC are the densely developed residential communities of Hampton and Poquoson.  The area to the west of LaRC is one of the least developed areas of the City of Hampton; development immediately outside the western-southwestern LaRC boundary consists of two residential trailer parks, an apartment complex, and an auto racetrack; however, the City anticipates major development in this area.

Approximately 70 percent of the work at NASA LaRC is aeronautical research, using wind tunnels, computer modeling, and other laboratories.  The remainder of the work at NASA LaRC supports the national space program.  LaRC has 18 major research facilities and approximately 180 shops, administrative facilities, and support facilities.

Most of the West Area at LaRC is developed, although several large contiguous tracts of undeveloped land exist within the Area.  The largest undeveloped sections of the West Area consist of a wooded tract in the southern portion adjacent to LAFB, an extensive wooded area along State Route 172, and individual open tracts scattered throughout the northern portion of the Area.  NASA LaRC uses a comparative elimination process to identify and delineate available land areas within the West Area for future development taking into account natural and man-made constraints including:

· wetlands

· floodplains

· blast safety areas

· steam-generating plant areas

· LAFB flight constraint areas

· electrical service constraints, and

· existing high-density development
The East Area is almost fully developed considering the limited space available to LaRC.  The area accommodates some of the larger LaRC wind tunnel structures.

3.8 Health and Safety

The City of Hampton police force employs 245 sworn police officers, 40 telecommunications personnel, 13 school crossing guards and police aides, 10 sworn auxiliary police officers, 4 police cadets, and 51 civilian support personnel (Hampton Police Division, 2001).  Uniformed security support contractor officers control NASA LaRC at access gates 24 hours a day on a year-round schedule.  Security officer responsibilities consist of on-foot and motorized patrols.

The Hampton Division of Fire and Rescue provides fire and rescue emergency services for the City of Hampton and is comprised of nearly 500 career and volunteer firefighters, medics, and civilian personnel (Hampton Fire Department, 2001).  A cooperative agreement exists between NASA LaRC and the City of Hampton for reciprocal integrated fire protection service.  NASA LaRC provides the fire fighting facilities as well as two fire engines, one ambulance, one light rescue vehicle, and one utility vehicle.  One off-base engine and one on- and off-base ambulance are also housed at the fire station.  The City of Hampton provides the personnel to staff the fore station and continuous surveillance of communication equipment to receive alarms, transfer calls, and to maintain fire station communications.  The station provides fire and EMS protection for NASA LaRC and residential and commercial properties in the north end of the City of Hampton.  The Hampton Division of Fire and Rescue staffing for each shift is one Captain or Lieutenant, two Medics and three Firefighters.  NASA LaRC provides its own Administrative Fire Chief.

The City of Hampton has full-service acute health care services available through Sentara Hampton General Hospital, the Veteran Affairs Medical Center, and the 1st Medical Group (Langley Air Force Base).  The area has four general hospitals, two specialty hospitals, and three military hospitals totaling 1,865 bed spaces.  NASA LaRC also has an onsite health clinic, including a part-time physician, two registered nurses, one nurse practitioner, one medical technologist/x-ray technician, one medical assistant part-time, two physical fitness coordinators, and two administrative employees (NASA LaRC-ERD, 2001).

Onsite construction workers and contractors are required to follow the health and safety guidelines put forth by Occupational Safety and Health Administration (OSHA) appropriate to their specific job title and tasks.

3.9 Transportation

Ground transportation refers to the movement of vehicles through a road and highway network.  Roadway operating or pavement conditions and the adequacy of the existing and future roadway system to accommodate vehicular movements are typically described in terms of the volume-to-capacity (V/C) ratio, which is a comparison of the average daily traffic (ADT) volume to roadway capacity.  The V/C ratio corresponds to a Level of Service (LOS) rating, ranging from free-flowing traffic conditions (LOS A) for a V/C of usually less than 30 percent, to forced flow, congested conditions (LOS F) for a V/C of usually 100 percent or greater (i.e., roadways operating at or beyond design capacity).

Level of Service (LOS)
Volume to Capacity Ratio (V/C)

A

< 30.0

B

30.1 - 50.0

C

50.1 - 75.0

D

75.1 - 90.0

E

90.1 - 100.0

F

> 100.0

The LaRC is located in the northeastern portion of the City of Hampton, Virginia.  The Center is situated near the southern end of the lower Virginia Peninsula, approximately 150 miles south of Washington D.C. and 50 miles southeast of Richmond, Virginia. 

The LaRC occupies 808 acres of federal government-owned land in Hampton. The majority of LaRC facilities are located on the West Area, 788 acres of land to the west of Langley Air Force Base (LAFB).  The West Area is bound by the Brick Kiln Creek to the north, State Route 172 to the west, and LAFB to the south and east.  The East Area is an additional 20-acre area occupied by LaRC, situated on LAFB property and separated from the West Area by the runway facilities of LAFB.  The major ground transportation systems in the vicinity of the LaRC are Interstate Highway 64 (I-64), U.S. Route 17, and Virginia State Route 172.  

Recent traffic loading for the road system in the vicinity of the LaRC is kept by the Hampton, Virginia Traffic Engineer’s Office.  The data are for weekday traffic on a 24-hour basis.  The loading is as follows:

· Virginia Route 172 at the Wythe Creek Gate area – 16,431 vehicles 

· Virginia Route 172 at the Main Gate area (Armistead Avenue) – 18,483 vehicles

· U.S. 17 in vicinity of LaRC – 31,894

· Interstate 64 – approximately 132,000 vehicles

Virginia Route 172 is currently a two-lane highway, but improvements are planned in the future to widen the road to four-lanes.  During morning peak traffic hours, the LOS for Armistead Avenue is C in the vicinity of the LaRC Main Gate.  In the evening peak traffic hours, the LOS is D.

3.10 Socioeconomics

The cities of Hampton and Poquoson, Virginia and York County, Virginia are directly adjacent to the NASA LaRC perimeter.  This area is a part of the VA-NC Metropolitan Statistical Area (MSA) known as Hampton Roads.  Hampton Roads’ population is approaching 1.6 million and is the fourth largest metropolitan area in the southeast United States. 

Services had the highest occupation level in the MSA in 2000 (209,600) followed by wholesale and retail trade with 165,600 and government with 146,000 (Hampton Roads Economic Development Alliance, 2001).  The total labor force of Hampton Roads in 2000 was 770,100 with an unemployment rate of 3.2 %.  NASA LaRC has a local payroll of $188.2 million and employs approximately 2,241 civil service employees and 1,576 contractors.  LaRC contracts annually for about $606 million in goods and services both locally and nationally (NASA LaRC-ERD, 2001).

NASA LaRC is located within Hampton city limits.  The Hampton city population in 2000 was 146,437 with a 9.5 % growth rate from 1990.  The1999 per capita income was $22,250, and the 1996 estimated median household income was $43,527.  The racial mix rate is estimated 54 percent white, 43 percent black, and 3 percent Asian, Native American, and other minorities (Hampton Roads Planning District Commission, 2001).
3.11 Environmental Justice

Over the last decade, attention to the impact of environmental pollution on particular segments of our society has been steadily growing.  Concern that minority populations and/or low-income populations bear a disproportionate amount of adverse health and environmental effects, led to the issuance of Executive Order 12898 in 1994, focusing Federal agency attention on these issues. EPA responded by developing the Environmental Justice Strategy which focuses on the Agency's efforts in addressing these concerns.

Environmental Justice is the fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies.  Fair treatment means that no group of people, including a racial, ethnic, or socioeconomic group, should bear a disproportionate share of the negative environmental consequences resulting from industrial, municipal, and commercial operations or the execution of federal, state, local, and tribal programs and policies.

The goal of environmental justice is to ensure that all people, regardless of race, national origin or income, are protected from disproportionate impacts of environmental hazards. To be classified as an environmental justice community, residents must be a minority and/or low income group; excluded from the environmental policy setting and/or decision-making process; subject to a disproportionate impact from one or more environmental hazards; and experience a disparate implementation of environmental regulations, requirements, practices and activities in their communities.

Through the NEPA process, action proponents must assess the impact of their proposed actions on minority and/or low-income populations.  The population demographics for the area surrounding the LaRC are estimated to be 54 percent white, 43 percent black, and 3 percent Asian, Native American, and other minorities (Hampton Roads Planning District Commission, 2001). The1999 per capita income was $22,250, and the 1996 estimated median household income was $43,527.

4. Environmental Consequences

4.1 Geology

Construction of the NIA facility would result in the removal of vegetation and disturbance of soils and surface geology.  This in turn would result in temporary increases in silt loads reaching drainages while the ground is in a disturbed state.  Strict erosion and sediment control measures would be required during the construction period to reduce loss of site soils.  All regulated land-disturbing activities must comply with minimum standards set forth by the Virginia Erosion and Sediment Control Program (Department of Conservation and Recreation, 2001).  Replanting, landscaping, and maintenance will help prevent and control erosion when the construction is complete.  No substantial environmental impacts can be reasonably expected to occur to the underlying geology of the site.

4.2 Air Quality

During the construction of the NIA facility, there would be temporary air emissions associated with routine construction activities.  These emissions would include exhaust gases from vehicles and any construction equipment powered by internal combustion engines.  There would also be a temporary increase in fugitive dust emissions due ground disturbance activities.  Fugitive dust emissions would be controlled by normal construction practices such as wetting or other techniques.  The longer term air quality impact would occur due to the increase in vehicle operations due to presence of the NIA staff at the facility.  NASA estimates that the NIA could approach 250 full time personnel.  This level of staffing would occur over time.  

The construction of the NIA building would have only temporary air quality impacts.  The longer term impact on air quality of an increase in air emissions associated with the operation of the NIA would be very small and cannot be reasonably expected to impact local air quality attainment status.  Thus, the proposed action will have no substantial impact on air quality.
4.3 Water Resources

Groundwater and Surface Water

Construction of the NIA facility at the preferred location at the Main Gate would result in minimal direct and indirect impacts to water resources associated with Back River or its tributaries.  No groundwater resources would be impacted by this construction project.  Similarly, no surface water features would be directly impacted by the proposed project.  It is possible that construction would result in temporary increases in silt loads reaching the drainages to the south while the ground is in a disturbed state.  Special concern will be given to avoid impacts to Back River and tributaries and wetlands given proximity to the Chesapeake Bay.  Construction would follow, at a minimum, Best Management Practice (BMP) standards as outlined by the City of Hampton and the Virginia Sediment and Erosion Control Handbook.  Appropriate NPDES permits for ground disturbance would be acquired prior to construction and appropriate stormwater control measures will be incorporated into the project design to ensure that the Back River and its tributaries will not be impacted from construction at this location.  Furthermore, after construction is complete, the NIA would be required to comply will storm water management procedures to ensure that water run off would not have an adverse environmental impact.  

Wetlands

Wetlands do not exist at the at the Main Gate site for the proposed NIA facility.  The site is well drained by surrounding infrastructure.  Additionally, no jurisdictional wetlands exist in the adjacent wooded parcel into which the parking garage would encroach.  This was confirmed during a site visit with the Norfolk District, U.S. Army Corps of Engineers on 19 December 2001.  As such, this project will comply with provisions of Executive Order 11990, Protection of Wetlands.

Floodplains, Chesapeake Bay Preservation Areas, and the Coastal Zone

The Main Gate site is located within the designated 100-year and 500-year regulatory floodplain. Construction requirements would include provisions to elevate the office/classroom structure to mitigate impacts from construction within the floodplain.  As a site at the edge of the regulatory floodplain, which is only flooded by tidal influences, the NIA facility would not impact flood conditions upgradient or downgradient of the facility.  As such, construction of this project would comply with provisions of Executive Order 11988, Floodplain Management.

All proposed construction at the preferred Main Gate location would be outside of buffer areas designated by the Chesapeake Bay Preservation Act.  Similarly, all construction and proposed use of the project site would be consistent with all enforceable provisions of the Virginia Coastal Zone Management Act (CZMA).  NASA LaRC would coordinate with all appropriate agencies to ensure all environmental permits are obtained and all enforceable provisions of the CZMA are met.  This Environmental Assessment is the first step to ensure this project is consistent with the CZMA.

Due to the reasons cited above, it is not reasonably expected that the construction or operation of the NIA facility would have a substantial impact on water resources.  

4.4 Cultural Resources

In 1995, the LaRC completed a Phase I Archaeological Resource Survey for selected proposed construction sites on the facility.  The Main Gate site for the NIA was one of the sites that had an Archaeological Resource Survey.  A total of 143 shovel tests were done in the area.  The test produced both prehistoric and historic artifacts.  The prehistoric artifacts included quartzite flakes, quartz shatter pieces, and flake fragments of both quartz and quartzite.  The report considers that these prehistoric materials represent isolated artifact localities resulting from brief visits to the site by either individuals or small groups.  The shovel tests produced 360 historic artifacts.  These artifacts included British brown stoneware, white salt glazed stoneware, creamware, pearlware, decorated and undecorated whitewares, blown bottles, machine made bottles, wrought nails, wire nails, window glass, lamp chimney fragments, and marine shells.  The report concludes that the site may have been inhabited as early as the middle of the eighteenth century.  All artifacts recovered from this site have been catalogued and are stored in the Archaeological Archive at the LaRC.  

The result of this survey suggests that the site undergo further investigation to evaluate its eligibility for inclusion in the National Register of Historic Places.  Prior to construction of the NIA facility, a Phase II archaeological investigation would be completed to ensure compliance with Section 106 of the National Historic Preservation Act (NHPA).  NASA will direct its environmental support service contractor to conduct the Phase II archeological investigation before any development of the site begins.  Once compliance with the act is confirmed, mitigation options would be developed and in place prior to facility construction or operation of the NIA.  Once compliance with the NHPA is ensured, the construction or operations of the NIA facility at this site would not substantially impact cultural resources. 

4.5 Biological Resources

Flora

The proposed action would have minimal impact to natural vegetative communities, as the majority of the site has been previously cleared and consists of a mixture of a mowed grass field and community vegetable garden.  Only approximately one acre of deciduous woodland and approximately one acre of loblolly pine plantation would be encroached upon to accommodate the parking facility, while almost three acres of previously disturbed land would be impacted.  The wooded areas cannot be avoided for this alternative because of setback requirements from existing LaRC facilities for security purposes.  It is noted that the narrow deciduous wooded area adjacent to the field and the rest of the pine plantation habitat are of relatively low quality for wildlife due to their isolation from other woodlands and the monotypic nature of the pine forest.

Fish and Wildlife

Since the proposed action would occur on predominately previously disturbed land, minimal impacts to fish and wildlife resources would result from construction at this location.  Also, while the wooded area adjacent to the Main Gate site provides some wildlife habitat for some species, the quality of this habitat is degraded by the development of most surrounding parcels.  As such, construction at the Main Gate site would not have a substantial impact to fish or wildlife resources.

Threatened and Endangered Species

Since construction at the Main Gate site would occur largely on previously disturbed land, potential impacts to federal or state-listed threatened and endangered species would be minimal.  None of the species noted in Table 3-5 (Section 3.5) were observed, or are likely to reside on the Main Gate site or the adjacent woodland.  As other developed parcels isolate the wooded area, the potential presence of any of these rare species is unlikely on, and adjacent to, the proposed construction site.

4.6 Noise

The construction of the NIA facility would produce temporary noise increases in the area near or adjacent to the construction site.  These noise producing activities would be short term and would not degrade the noise environment at the LaRC.  The operations at the NIA facility would not be considered to add to the noise environment at the LaRC except for the vehicle noise produced as personnel enter or leave the facility.  It is reasonable to expect that this same noise increase would be minimal.  Thus, the long-term impact of NIA activities at facility on the noise environment of the LaRC cannot be expected to have a substantial impact.
4.7 Land Use

NASA LaRC has a current Facilities Master Plan which supports the Center's strategic approach to programmatic facility planning and prioritization.  The Facilities Master Plan identifies ten functional zones in the West Area of NASA LaRC.  The functional zones include the following categories:

· Administration

· General Research/Support/Community

· Flight Research

· Wind Tunnels, Other Large Volume, and High Electrical Energy Users

· High Pressure Air Users/Special Tunnels

· Pyrotechnical Research/Storage

· Full-Scale Dynamics/Simulation

· Electrical Service

· Primary Wetlands/tidal Water

· Buffer

The proposed site for the NIA facility lies within the General Research/Support/Community 

Zone and adjacent to the Flight Research Zone.  After the full configuration of the building and parking garage is determined, a portion of the facility will likely cross into undeveloped area of the Flight Research Zone.  Nevertheless, the land use of the area selected for construction of the NIA facility would be fully compatible with the LaRC Master Land Use Zones and would not have a substantial impact on land use.  

4.8 Health and Safety

There are possible short-term hazards associated with the construction of the NIA, since workers and contractors are subject to construction and daily task accidents.  Using a well trained work force along with strict OSHA compliance, along with best management practices used in the construction trades, the risk of these accidents would be minimized.  It is not anticipated that the construction of the NIA facility would pose significant workplace hazards to the construction personnel.  

After building completion, the facility will be primarily an office building.  There are no laboratories or other areas which would contain hazardous materials.  It is not reasonably expected that operations in the NIA facility would pose undue health and safety impacts to NIA personnel or others at the LaRC.
4.9 Transportation

The proposed construction of the NIA facility would have only temporary impact on the transportation patterns and flow on Virginia Route 172, Armistead Avenue.  As noted in Chapter 3, Section 3.9, Armistead Avenue is operating a Level of Service (LOS) C during peak morning traffic and LOS D during afternoon peak traffic hours.  In 2020, Armistead Avenue is estimated to have a 24-hour traffic loading of 28,000 vehicles (versus the current vehicle burden of approximately 18,000 vehicles).  After the proposed widening of Armistead Avenue to four lanes, the LOS will be B for the morning peak traffic hours and C for the evening peak traffic period.  These LOS estimates are for the projected vehicle loading for the year 2020.  The small number of vehicle increase due to either the construction of the facility or those of the personnel working at the NIA would not significantly increase the traffic loading today or in the future.  Thus, the impact on traffic of the proposed action would not be substantial.  

4.10 Socioeconomics

The local economy in Hampton, Virginia would be the recipient of short-term benefits from the employment of engineers, contractors, and laborers during the planning and construction of the NIA facility.  The long-term benefits include the addition of 250 permanent, full-time professional jobs to the labor force plus the recurring influx of visitors to the NIA facility for conferences, training programs, educational courses, and meetings.  Although the benefits of the placing the NIA at NASA LaRC are all positive in economic terms, it will take several years for the full impact of NIA to be felt in the local economy.  

4.11 Environmental Justice

Although the percentage of low income or minority groups in the local population is higher than Virginia as a whole or nationally, the percentages of minority groups is typical for this region of Virginia.  No low income or minority groups would be displaced or endangered by the construction or operation of the NIA facility.  

Thus, the on-site construction, installation, and operation of the proposed project would not have disproportionately high or adverse effects on low-income or minority populations.

4.12 Impact of the No Action Alternative

If the No Action Alternative were chosen as the preferred action, the NIA would not be built at the LaRC.  There will be no impact associated with the construction or operation of the NIA in any of the resource areas.  There would be a negative effect on the local economy of Hampton, Virginia and the surrounding area due to not committing resources for NIA construction or long-term operations.  

5. Cumulative Effects

The only other projects contemplated for the area near NASA LaRC are planned road improvements.  The project most closely associated with the LaRC is the widening of Armistead Avenue to four lanes, scheduled to begin in the summer of 2002.  This road project would have a beneficial effect on the transportation network in the vicinity of NASA LaRC and a positive impact on the local economy.  Even when the NIA facility construction and operation are added to this planned project, the cumulative impacts of these projects cannot be reasonably expected to have a substantial environmental impact.

The long-term operation of the NIA will involve the use of LaRC research facilities and laboratories by NIA researchers and staff.  When added to the current level of LaRC operations, there will be an increase in total operations over time.  Nevertheless, the recent trend in the LaRC activities has been declining for some time and the addition of the NIA is not expected to reverse this decline.  Thus, the additional workload at the LaRC due to the operation of the NIA is not expected to have a substantial environmental impact.  
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APPENDIX A

Partial List of Plant Species Occurring at 

Langley Research Center (ODU, 1995)

Trees

Acer rubrum – red maple                                                 

Carya glabra –sweet pignut hickory

Carya ovata – shagbark hickory

Celtis laevigata - sugarberry

Cornus florida – flowering dogwood

Crataegus viridis – green hawthorn

Diospyros virginiana – common persimmon

Fraxinus pennsylvanica – green ash

Juglans nigra – black walnut

Juniperus virginiana – eastern red cedar

Liqiudambar styraciflua - sweetgum

Liriodendron tulipifera - tuliptree

Maclura pomifera – osage orange

Nyssa sylvaticab – marsh blackgum

Pinus taeda – loblolly pine

Platanus occidentalis – American sycamore

Populus alba – white poplar

Prunus serotina – black cherry

Quercus alba – white oak

Quercus pagoda – cherrybark oak

Quercus laurifolia – laurel oak

Quercus michauxii – swamp chestnut oak

Quercus nigra – water oak

Quercus phellos – willow oak

Quercus stellata – post oak

Salix nigra – black willow

Sassafras albidum - sassafras

Ulmus americana – American elm

Ulmus rubra – slippery elm

Shrubs

Amelanchier arborea – common serviceberry

Aralia spinosa – devil's walkingstick

Asimina triloba – common paw paw

Baccharis halmifolia – eastern false-willow

Callicarpa americana – American beautyberry

Carpinus caroliniana – American hornbeam

Cornus amomum – silky dogwood

Euonymus americana – American   

      strawberrybush

Hibiscus moscheutos – crimsoneyed rosemallow

Ilex opaca – American holly

Ilex verticillata – gray common winterberry

Itea virginica – Virginia sweetspire

Iva frutescens – bigleaf sumpweed

Leucothoe racemosa – gray swamp doghobble

Ligustrum sinense – Chinese privet

Lindera benzoin – northern spicebush

Myrica cerfiera – wax myrtle

Persea borbonia - redbay

Rubus occidentalis –black raspberry

Rubus spp. – blackberry and dewberry species

Sambucus canadensis - elderberry

Viburnum prunifolium – blackhaw

Woody vines

Berchemia scandens – Alabama supplejack

Campsis radicans – trumpet creeper

Lonicera japonica – Japanese honeysuckle

Lonicera sempervirens – trumpet honeysuckle

Parthenocissus quinquefolia – Virginia creeper

Rhus radicans – eastern poison ivy

Smilax bona-nox – saw greenbrier

Smilax glauca – cat greenbrier

Smilax rotundifolia – roundleaf greenbrier

Vitis labrusca – fox grape

Vitis palmata – catbird grape

Vitis rotundifolia - muscadine

Herbs

Acalypha virginica – Virginia threeseed mercury

Agrimonia spp. – agrimony species

Allium canadense – meadow garlic

Arthraxon hispidus – small carpgrass

Athyrium asplenoides – asplenium ladyfern

Asplenium platyneuron – ebony spleenwort

Ambrosia artensisifolia - ragweed

Aster spp. – aster species

Apocynum cannibinum – indian hemp

Atriplex patula – spear saltbush

Asclepias syriaca – common milkweed

Apios americana - groundnut

Bidens cernua – nodding beggartick

Botrychium dissectum – cutleaf grapefern

Boehmeria cylindrica – smallspike false nettle

Carex comosa – longhair sedge

Carex digitalis – slender woodland sedge

Carex hyalinolepis – shoreline sedge

Carex lurida – shallow sedge

Carex squarrosa – squarrose sedge

Commelina virginica – Virginia dayflower

Cicuta maculata – spotted water hemlock

Cryptotaenia canadense – Canadian honewort

Cyperus atrovirens 

Datura stramonium - jimsonweed

Desmodium glutinosum – pointedleaf ticktrefoil

Desmodium paniculatum – panicledleaf   

      ticktrefoil

Distichlis spicata – coastal saltgrass

Herbs  (continued)
Dryopteris spinulosa – spinulose woodfern

Elephantopus tomentosus – devil's grandmother

Elymus virginicus – Virginia wildrye 

Eupatorium capillifolium - dogfennel

Eupatorium coelestinum – blue mistflower

Eupatorium fistulosum - trumpetweed

Eupatorium perfoliatum – common boneset

Eupatorium rotundifolium – roundleaf 

      thoroughwort

Erechtites hieracifolia – burnweed

Erianthus strictus – narrow plumegrass

Fimbristylis spadicea – hot springs fimbry

Gallium aparine – catchweed bedstraw

Gallium circaezens
Geum spp. – avens species

Goodyera pubescens – downy rattlesnake 

      plantain

Hydrocotyle spp. – hydrocotyle species

Hypericum hypericoides – St. Andrew's cross

Impatiens capensis - jewelweed

Iris virginica – Virginia iris

Juncus coriaceus – leathery rush

Juncus effusus – common rush

Juncus roemerianus – needlegrass rush

Lobelia siphilitica – great blue lobelia

Lycopus virginicus – Virginia waterhorehound

Matelea carolinensis – maroon Carolina 

       milkvine

Menispermum canadense – common moonseed

Microstegium vimineum – Nepalese browntop

Mikania scandens – climbing hempvine

Mitchella repens - partridgeberry

Narcissus jonquilla - jonquil

Onoclea sensibilis – sensitive fern

Ophioglossum vulgatum – southern adder’s 

       tongue

Osmunda cinnomomea – cinnamon fern

Osmunda regalis – royal fern

Panicum virgatum - switchgrass

Panicum spp. – signalgrass species

Peltandra virginica – green arrow arum

Phragmites communis – common reed

Podophyllum peltatum – may apple

Polygonatum pubescens – hairy Solomon's seal

Polygonum cespitosum – oriental ladysthumb

Polygonum persicaria – spotted ladysthumb

Polymnia uvedalia – hairy leafcup

Polystichum acrostichoides – Christmas fern

Prenanthes spp. – rattlesnakeroot species

Rumex crispus – curly dock

Rumex verticillatus – swamp dock

Sagittaria graminea – grassleaf arrowhead

Saururus cernuus – lizard's tail

Sanicula gregaria – clustered blacksnakeroot

Scirpus americanus – American bulrush

Scirpus robustus – alkali bulrush

Scutellaria integrifolia –helmet flower 

Senecio aureus – golden ragwort

Sisyrinchium mucronatum – needletip blueeyed 

       grass

Smilicina racemosa 

Solidago altissima – Canada goldenrod

Solidago puberula – downy goldenrod

Solidago rugosa – wrinkledleaf goldenrod

Solidago sempervirens – seaside goldenrod

Spartina alterniflora – smooth cordgrass

Spartina cynosuroides – big cordgrass

Spartina patens – saltmeadow cordgrass

Specularia perfoliata – clasping Venus' 

      lookingglass

Stellaria media – common chickweed

Thelypteris palustris – eastern marsh fern

Tipularia discolor – crippled cranefly

Uniola laxa – slender woodoats

Verbascum blattaria – moth mullein

Verbena urticifolia – white vervain

Verbesina occidentalis – yellow crownbeard

Woodwardia areolata – netted chainfern

Woodwardia virginica – Virginia chainfern

APPENDIX B

WILDLIFE OF THE LOWER VIRGINIA PENINSULA, LANGLEY RESEARCH CENTER, AND LANGLEY AIR FORCE BASE

The following lists detail the wildlife found on the lower Virginia Peninsula, including NASA Langley Research Center and Langley Air Force Base.  They are based on the 1973 "Preliminary Survey of the Flora and Fauna of Langley Air Force Base" by Byrd and Ware, 1985 "Virginia's Amphibians and Reptiles, A Distributional Survey" by Tobey, 1994 "Survey for Bald Eagles and Peregrine Falcons at Langley Air Force Base" by GeoMarine, Inc. (initiated by the Army Corps of Engineers, Ft. Worth District), and the 1995 "Baseline Biological Survey of Terrestrial and Aquatic Habitats at NASA Langley Research Center, With Special Emphasis on Endangered and Threatened Flora and Fauna" by Old Dominion University.

Notes:
 Status
Habitat


A - Abundant


HF - Hardwood Forest



C - Common


MPH - Mixed Pine/Hardwood Forest



U - Uncommon


PF - Pine Forest



R - Rare


AF - Alluvial Forest



T - Transient


M - Marsh

WR - Winter Resident

OW - Open Water 



SR - Summer Resident

S - Successional



PR - Permanent Resident
A - Agricultural







D - Developed Land







G - General (may be found in most of the above)

	AMPHIBIANS

	Species
	Common Name
	Status
	Habitat

	1.  Species which occur both north and south of Hampton Roads

	Amphiuma means
	Two-toed amphiuma
	U
	Freshwater Streams

	Notophthalamus viridescens
	Red-spotted newt
	C
	Freshwater Ponds

	Ambystoma opacum
	Marbled salamander
	U
	HF, MPH, PF, AF

	Plethedon cinereus cinereus
	Red-backed salamander
	C
	HF, MPH, PF, AF, D

	Plethedon glutinosus glutinosus
	Slimy salamander
	C
	HF, MPH, PF, AF, D

	Pseudotriton montanus montanus
	Eastern mud salamander
	U
	Freshwater Streams

	Eurycea longicauda guttolineata
	Three-lined salamander 
	U
	Freshwater Streams

	Scaphiopus holbrooki
	Eastern spadefoot toad
	C
	HF, MPH, PF, S, A, D

	Bufo fowleri
	Fowler's toad
	C
	G (excluding OW and M)

	Bufo terrestris
	Southern toad
	C
	G (excluding OW and M)

	Gastrophryne carolinensis*
	Eastern narrow-mouth toad
	
	

	Hyla crucifer
	Spring peeper
	C
	G (excluding OW and M)

	Hyla femoralis
	Pinewood's treefrog
	C
	PF, HF, MPH, AF, S

	Hyla versicolor versicolor
	Eastern gray treefrog
	C
	G (excluding OW and M)

	Hyla cinerea
	Green treefrog
	C
	Pond/Stream edge

	Pseudacris nigrita nigrita
	Southern chorus frog
	U
	Pond/Stream edge

	Pseudacris triseriata feriarum
	Upland chorus frog
	C
	Pond/Stream edge

	Pseudacris brimleyi
	Brimley's chorus frog
	U
	Pond/Stream edge

	Rana utricularia*
	Southern leopard frog
	
	

	2.  Species which probably occur both north and south of Hampton Roads (northern records)

	Ambystoma maculatum
	Spotted salamander
	U
	HF, MPH, PF, AF

	Hemidactylium scutatum
	Four-toed salamander
	U
	Freshwater Swamps

	Pseudotriton ruber ruber
	Northern red salamander
	U
	Freshwater streams

	Acris crepitans crepitans
	Northern cricket frog
	C
	Freshwater streams/ponds

	3.  Species which probably occur both north and south of Hampton Roads (southern records)

	Siren lacertina
	Greater siren
	U
	Freshwater streams

	4. Species probably occurring in the lower Peninsula, distribution limited to the area north of Hampton Roads

	Eurycea bislineata bislineata
	Northern two-lined salamander
	C
	Freshwater streams

	Bufo americanus
	American toad
	C
	G (excluding OW and M)

	Acris crepitans crepitans
	Northern cricket frog
	C
	Pond/Stream edge

	5.  Species expected to occur at NASA LaRC, as identified by Tobey (1985) and ODU (1995)

	Rana clamitans
	Green frog
	
	

	Hyla chrysocelis
	Gray treefrog
	
	

	Desmognathus fuscus
	Dusky salamander
	
	

	* Note: These species were identified/collected at LaRC during ODU's 1994 biological survey.


	REPTILES

	Species
	Common Name
	Status
	Habitat

	1.  Species which occur in the lower Virginia Peninsula

	Lepidochelys kempi+
	Kemp's (Atlantic) Ridley sea turtle
	R
	Mouth of Hampton Roads

	Chelydra serpentina
	Snapping turtle
	C
	Freshwater Streams/Ponds

	Sternothaerus odoratus
	Stinkpot
	C
	Fresh/brackish Streams, Swamps

	Kinosternon subrubrum subrubrum
	Mud turtle
	C
	Fresh/brackish Streams, Swamps

	Clemmys guttata
	Spotted turtle
	U
	Freshwater Streams/Ponds

	Terrapene carolina carolina
	Box turtle
	C
	HF, MPH, PF, AF, S, A, D

	Chrysemys picta picta
	Painted turtle
	C
	Freshwater Ponds/Streams, Rivers

	Pseudemys scripta scripta
	Yellow-bellied turtle
	C
	Freshwater Ponds/Streams, Rivers

	Pseudemys rubriventris
	Red-bellied turtle
	U
	Freshwater ponds/Streams, Rivers

	Malaclemys terrapin terrapin*+
	Northern diamondback terrapin
	C
	M, Saltwater

	Sceloporus undulatus hyacinthinus
	Eastern fence lizard
	C
	HF, MPH, PF, AF, S, A, D

	Ophisaurus ventralis +
	Glass snake lizard
	C
	A, MPH, Pond edges

	Cnemidophorus sexlineatus
	Six-lined racerunner
	C
	A, S, D, PF

	Eumeces fasciatus
	Five-lined skink
	C
	HF, MPH, PF, S, D

	Eumeces laticepss
	Broad-headed skink
	C
	HF, MPH, PF, S, D

	Lygosoma laterale
	Ground skink
	C
	HF, MPH, PF, S, D

	Eumeces inexpectatus
	Southeastern five-lined skink
	C
	AF, HF

	Carphophis amoenus amoenus
	Worm snake
	C
	HF, MPH, PF, D

	Abastor erythrogrammus
	Rainbow snake
	U
	Lake and Stream Fossorial

	Diadophis punctatus
	Eastern ringneck snake
	C
	HF, MPH, PF, AF, S, A,D

	Heterodon platyrhinos platyrhinos
	Eastern hognose snake
	C
	OW, S, A

	Opheodrys aestivus
	Rough green snake
	C
	G (excluding OW and M)

	Natrix taxispilota
	Brown water snake
	U
	M, Freshwater Ponds

	Natrix sipedon sipedon
	Northern water snake
	C
	M, Freshwater Ponds

	Storeria dekayi dekayi
	Dekay's snake
	C
	D, S, MPH

	Storeria occipitomaculata
	Red-bellied snake
	U
	HF, MPH, PF

	Thamnophis sirtalis sirtalis
	Eastern garter snake
	C
	MPH, AF, M, A, D

	Thamnophis sauritus sauritus
	Eastern ribbon snake
	C
	Freshwater edges

	Haldea striatula
	Rough earth snake
	U
	G (excluding OW and M)

	Haldea valeriae
	Smooth earth snake
	U
	G (excluding OW and M)

	Coluber constrictor constrictor
	Northern black racer
	C
	HF, MPH, PF, AF, S, A, D

	Elaphe guttata guttata
	Corn snake
	R
	G (excluding OW and M)

	Elaphe obsoleta obsoleta
	Black rat snake
	C
	G (excluding OW and M)

	Lampropeltis getulus getulus
	Eastern kingsnake
	C
	G (excluding OW and M)

	Lampropeltis doliata temporalis
	Scarlet kingsnake
	U
	S, A, HF, Fossorial

	Lampropeltis calligaster rhombomaculata
	Mole snake
	R
	S, A, HF, Fossorial

	Cemophora coccinea copei
	Scarlet snake
	U
	S, A, HF, Fossorial

	Nerodia spp.*
	Water snake
	
	

	Agkistrodon contortrix contortrix
	Southern copperhead
	C
	HF, AF, MPH, D, A, S, PF

	Agkistrodon piscivorus piscivorus
	Eastern cottonmouth
	U
	Freshwater Ponds, Swamps

	Crotalus horridus atricaudatus+
	Canebrake rattlesnake
	R
	AF, Canebrakes

	2.  Species which probably occur both north and south of Hampton Roads (southern records)

	Pseudemys floridana
	Cooter
	R
	M, Freshwater Ponds/Streams, Rivers

	Natrix erythrogaster erythrogaster
	Red-bellied water snake
	R
	Freshwater Ponds/Streams

	* Note: These species were identified/collected at LaRC during ODU's 1994 biological survey.

+ Note: These species are either Federal- or State-listed as endangered, threatened, or special concern, 1998.


	BIRDS

	Species
	Common Name
	Status
	Habitat

	Species which occur in areas immediately adjacent to Langley Research Center and 

Langley Air Force Base

	Olor columbianus
	Whistling swan
	WR
	

	Cygnus columbianus*
	Tundra swan
	
	

	Branta canadensis
	Canadian goose
	WR
	

	Chen hyperborea
	Snow goose
	WR
	

	Branta bernicla
	Brant
	WR
	

	Dendrocygna bicolor
	Fulvous tree duck
	WR
	

	Anas rubripes
	Black duck
	WR
	

	Aix sponsa
	Wood duck
	SR
	

	Aythya collaris
	Ring-necked duck
	WR
	

	Oxyura jamaicensis
	Ruddy duck
	WR
	

	Anas platyrhynchos
	Mallard
	WR
	

	Anas stepera
	Gadwall
	WR
	

	Anas acuta
	Pintail
	WR
	

	Anas carolinensis
	Green-winged teal
	WR
	

	Anas discors
	Blue-winged teal
	T
	

	Mareca americana
	American widgeon
	WR
	

	Spatula clypeata
	Shoveler
	WR
	

	Aythya americana
	Redhead
	WR
	

	Aythya valisineria
	Canvasback
	WR
	

	Aythya  marila
	Greater scaup
	WR
	

	Aythya affinis
	Lesser scaup
	WR
	

	Gavia immer
	Common loon
	WR
	

	Gavia stellata
	Red-throated loon
	WR
	

	Podiceps auritus
	Horned grebe
	WR
	

	Podiceps grisegena
	Red-necked grebe
	T
	

	Podilymbus podiceps
	Pie-billed grebe
	PR
	

	Phalacrocorax auritus
	Double-crested cormorant
	T
	

	Ardea herodias
	Great blue heron
	PR
	

	Florida caerulea+
	Little blue heron
	T
	

	Hydranassa tricolor
	Louisiana heron
	SR
	

	Nycticorax nycticorax
	Black-crowned night heron
	WR
	

	Nyctanassa violacea+
	Yellow-crowned night heron
	SR
	

	Bubulcus ibis
	Cattle egret
	T
	

	Casmerodius albus
	Common egret
	SR
	

	Leucophoxy thula
	Snowy egret
	SR
	

	Ixobrychus exilis
	Least bittern
	SR
	

	Botaurus lentiginosus
	American bittern
	T
	

	Plegadis falcinellus+
	Glossy ibis
	T
	

	Bucephala clangula
	Common goldeneye
	WR
	

	Bucephala albeola
	Bufflehead
	WR
	

	Clangula hyemalis
	Oldsquaw
	WR
	

	Somateria mollissima
	Common eider
	WR
	

	Somateria spectabilis
	King eider
	WR
	

	Melanitta deglandi
	White-winged scoter
	WR
	

	Melanitta perspicillata
	Surf scoter
	WR
	

	Oidemia nigra
	Common scoter
	WR
	

	Mergus serrator
	Red-breasted merganser
	WR
	

	Lophodytes cucullatus*
	Hooded merganser
	
	

	Cathartes aura
	Turkey vulture
	PR
	

	Coragyps atratus
	Black vulture
	PR
	

	Accipiter striatus
	Sharp-shinned hawk
	T
	

	Accipiter cooperi
	Cooper's hawk
	T
	

	Buteo jamaicensis
	Red-tailed hawk
	PR
	

	Buteo lineatus
	Red-shouldered hawk
	PR
	

	Buteo platypterus
	Broad-winged hawk
	T
	

	Circus cyaneus
	Marsh hawk
	WR
	

	Falco columbarius
	Pigeon hawk
	WR
	

	Falco sparverius
	Sparrow hawk
	WR
	

	Chordeiles minor
	Common nighthawk
	SR
	

	Falco peregrinus+
	Peregrine falcon
	T
	

	Colinus virginianus
	Bobwhite
	PR
	MPH, RC

	Rallus elegans
	King rail
	T
	

	Rallus longirostris
	Clapper rail
	PR
	

	Rallus limicola
	Virginia rail
	T
	

	Coturnicops noveboracensis
	Yellow rail
	T
	

	Latterallus jamaicensis+
	Black rail
	T
	

	Porzana carolina
	Sora
	T
	

	Gallinula chloropus
	Common gallinule
	T
	

	Fulica americana
	American coot
	WR
	

	Haematopus palliatus
	American oystercatcher
	T
	

	Charadrius semipalmatus
	Semipalmated plover
	T
	

	Charadrius melodus+
	Piping plover
	T
	

	Charadrius wilsonia
	Wilson's plover
	T
	

	Squatarola squatarola
	Black-bellied plover
	T
	

	Charadrius vociferus
	Killdeer
	PR
	

	Arenaria interpres
	Ruddy turnstone
	T
	

	Philohela minor*
	American woodcock
	WR
	MPH

	Capella gallinago
	Common snipe
	WR
	MPH

	Numenius phaeopus
	Whimbrel
	T
	

	Actitis macularia
	Spotted sandpiper
	T
	

	Tringa solitaria
	Solitary sandpiper
	T
	

	Micropalama himantopus
	Stilt sandpiper
	T
	

	Ereunetes pusillus
	Semipalmated sandpiper
	T
	

	Ereunetes mauri
	Western sandpiper
	T
	

	Erolia maritima
	Purple sandpiper
	WR
	

	Erolia melanotos
	Pectoral sandpiper
	T
	

	Erolia fuscicollis
	White-rumped sandpiper
	T
	

	Erolia minutilla
	Least sandpiper
	T
	

	Catoptrophorus semipalmatus
	Willet
	T
	

	Totanus melanoleucus
	Greater yellowlegs
	T
	

	Totanus flavipes
	Lesser yellowlegs
	T
	

	Calidris canutus
	Knot
	T
	

	Erolia alpina
	Dunlin
	T
	

	Limnodromus griseus
	Short-billed dowitcher
	T
	

	Crocethia alba
	Sanderling
	T
	

	Larus marinus
	Great black-backed gull
	WR
	

	Larus argentatus
	Herring gull
	WR
	

	Larus delawarensis
	Ring-billed gull
	WR
	

	Larus atricilla
	Laughing gull
	T
	

	Larus philadelphia
	Bonaparte's gull
	T
	

	Rissa tridactyla
	Black-legged kittiwake
	T
	

	Sterna nilotica*+
	Gull-billed tern
	
	

	Sterna forsteri+
	Forster's tern
	T
	

	Sterna hirundo
	Common tern
	T
	

	Sterna albifrons+
	Least tern
	SR
	

	Thalasseus maximus
	Royal tern
	T
	

	Hydroprogne caspia+
	Caspian tern
	T
	

	Chlidonias niger
	Black tern
	T
	

	Zenaidura macroura
	Mourning dove
	PR
	MPH, RC

	Columba livia*
	Rock dove
	
	

	Coccyzus americanus
	Yellow-billed cuckoo
	SR
	

	Coccyzus erythropthalmus
	Black-billed cuckoo
	T
	

	Tyto alba+
	Barn owl
	PR
	

	Otus asio
	Screech owl
	PR
	

	Bubo virginianus 
	Great horned owl
	PR
	

	Strix varia
	Barred owl
	PR
	

	Asio flammeus
	Short-eared owl
	WR
	

	Caprimulgus vociferous
	Whip-poor-will
	T
	

	Chaetura pelagica
	Chimney swift
	SR
	

	Archilochus colubris
	Ruby-throated hummingbird
	SR
	RC

	Megaceryle alcyon*
	Belted kingfisher
	PR
	

	Colaptes auratus
	Flicker
	PR
	MPH, PF

	Dryocopus pileatus picinus
	Pileated woodpecker
	PR
	

	Centurus carolinus
	Red-bellied woodpecker
	PR
	MPH, PF

	Melanerpes erythrocephalus
	Red-headed woodpecker
	PR
	

	Dendrocopus villosus
	Hairy woodpecker
	PR
	

	Dendrocopus pubescens
	Downy woodpecker
	PR
	MPH, PF, RC

	Sphyrapicus varius
	Yellow-bellied sapsucker
	WR
	

	Tyrannus tyrannus
	Eastern kingbird
	SR
	

	Myiarchus crinitus
	Great crested flycatcher
	SR
	

	Empidonax virescens
	Acadian flycatcher
	SR
	

	Sayornis phoebe
	Eastern phoebe
	SR
	

	Contopus virens*
	Eastern wood pewee
	SR
	

	Eremophila alpetris
	Horned lark
	WR
	

	Iridoprocne bicolor*
	Tree swallow
	T
	

	Stelgidopteryx ruficollis
	Rough-winged swallow
	SR
	

	Hirundo rustica
	Barn swallow
	SR
	

	Progne subis
	Purple martin
	SR
	

	Cyanocitta cristata
	Blue jay
	PR
	MPH, PF, RC

	Corvus brachyrhynchos
	Common crow
	PR
	RC

	Corvus ossifragus
	Fish crow
	SR
	RC

	Parus carolinensis
	Carolina chickadee
	PR
	MPH, PF, RC

	Parus bicolor
	Tufted titmouse
	PR
	MPH, PF, RC

	Sitta carolinensis
	White-breasted nuthatch
	PR
	MPH, RC

	Sitta canadensis+
	Red-breasted nuthatch
	WR
	

	Sitta pusilla
	Brown-headed nuthatch
	PR
	PF

	Certhia familiaris+
	Brown creeper
	WR
	PF

	Troglodytes aedon
	House wren
	SR
	MPH, RC

	Cistothorus palustris*
	Marsh wren
	
	

	Troglodytes troglodytes+
	Winter wren
	WR
	

	Thryothorus ludovicianus
	Carolina wren
	PR
	MPH, PF, RC

	Telmatodytes palustris
	Long-billed marsh wren
	SR
	

	Cistothorus platensis
	Short-billed marsh wren
	T
	

	Mimus polyglottus
	Mockingbird
	PR
	MPH, RC

	Dumetella carolinensis
	Catbird
	SR
	MPH, RC

	Toxostoma rufum
	Brown thrasher
	SR
	MPH, PF, RC

	Turdus migratorius
	Robin
	SR
	MPH, RC

	Hylocichla mustelina
	Wood thrush
	SR
	

	Hylocichla guttata+
	Hermit thrush
	WR
	MPH

	Hylocichla ustulata
	Swainson's thrush
	T
	

	Hylocichla minima
	Gray-checked thrush
	T
	

	Seiurus noveboracensis
	Northern waterthrush
	T
	

	Seiurus motacilla
	Louisiana waterthrush
	T
	MPH

	Hylocichla
	Veery
	T
	MPH, RC

	Sialia sialia*
	Eastern bluebird
	PR
	

	Polioptila caerulea
	Blue-gray gnatcatcher
	SR
	RC

	Regulus satrapa
	Golden-crowned kinglet
	WR
	MPH, PF

	Regulus calendula
	Ruby-crowned kinglet
	WR
	MPH, PF, RC

	Anthus spinoletta
	Water pipit
	WR
	

	Bombycilla cedrorum
	Cedar waxwing
	WR
	MPH, RC

	Lanius ludovicianus+
	Loggerhead shrike
	WR
	

	Strurnus vulgaris
	Starling
	PR
	

	Vireo griseus
	White-eyed vireo
	SR
	RC

	Vireo flavifrons
	Yellow-throated vireo
	SR
	

	Vireo solitarius
	Solitary vireo
	T
	

	Vireo olivaceus
	Red-eyed vireo
	SR
	

	Vireo philadelphicus*
	Philadelphia vireo
	
	

	Vireo gilvus
	Warbling vireo
	T
	

	Mniotilta varia
	Black and white warbler
	SR
	MPH, RC

	Vermivora peregrina
	Tennessee warbler
	T
	

	Parula americana
	Parula warbler
	SR
	PF

	Dendroica petechia
	Yellow warbler
	SR
	

	Dendroica magnolia+
	Magnolia warbler
	T
	

	Dendroica tigrina
	Cape May warbler
	T
	

	Dendroica caerulescens
	Black-throated blue warbler
	T
	

	Dendroica coronata
	Myrtle warbler
	WR
	MPH, PF, RC

	Dendroica virens
	Black-throated green warbler
	T
	

	Dendroica dominica
	Yellow-throated warbler
	SR
	PF

	Dendroica pensylvanica
	Chestnut-sided warbler
	T
	

	Dendroica striata
	Blackpoll warbler
	T
	

	Dendroica pinus
	Pine warbler
	PR
	PF

	Dendroica discolor
	Prairie warbler
	SR
	

	Dendroica palmarum
	Palm warbler
	T
	PF

	Protonotaria citrea*
	Prothonotary warbler
	
	

	Vermivora pinus*
	Blue-winged warbler
	
	

	Helmitheros vermivorus*
	Worm-eating warbler
	
	

	Vermivora ruficapilla*
	Nashville warbler
	
	

	Wislonia citrina
	Hooded warbler
	SR
	

	Wilsonia pusilla
	Wilson's warbler
	T
	

	Wilsonia canadensis
	Canadian warbler
	T
	

	Seiurus aurocapillus
	Ovenbird
	SR
	

	Geothlypis trichas
	Yellowthroat
	SR
	MPH, PF, RC

	Iceteria virens
	Yellow-breasted chat
	SR
	

	Setophaga ruticilla
	American redstart
	T
	MPH

	Dolichonyz oryzivorus
	Bobolink
	T
	

	Sturnella magna
	Eastern meadowlark
	PR
	

	Agelaius phoeniceus
	Red-winged blackbird
	PR
	RC

	Euphagus corlinus
	Rusty blackbird
	WR
	MPH

	Icterus spurius
	Orchard oriole
	SR
	

	Icterus gallbula
	Baltimore oriole
	T
	

	Cassidix mexicanus
	Boat-tailed grackle
	SR
	

	Quiscalus quiscula
	Common grackle
	PR
	MPH, PF, RC

	Molothrus ater*
	Brown-headed cowbird
	PR
	MPH, PF

	Piranga olivacea
	Scarlet tanager
	T
	

	Piranga rubra
	Summer tanager
	SR
	

	Richmondena cardinalis
	Cardinal
	PR
	MPH, PF, RC

	Cardinalis cardinalis*
	Northern cardinal
	
	

	Pheucticus ludovicinaus
	Rose-breasted grosbeak
	T
	

	Guiraca caerulea
	Blue grosbeak
	SR
	

	Hesperiphona verpentina
	Evening grosbeak
	WR
	

	Passerina cyanea
	Indigo bunting
	SR
	

	Plectrophenax nivalis
	Snow bunting
	WR
	

	Carpodacus purpureus+
	Purple finch
	WR
	

	Carpodacus mexicanus*
	House finch
	
	

	Spinus tritiss*
	American goldfinch
	PR
	MPH, PF RC

	Spinus pinus
	Pine siskin
	WR
	

	Pipilo erythrophthalmus
	Rufous-sided towhee
	PR
	MPH, PF, RC

	Passerculus sandwichensis
	Savannah sparrow
	WR
	MPH

	Ammospiza caudacuta+
	Sharp-tailed sparrow
	PR
	

	Ammospiza martima
	Seaside sparrow
	SR
	

	Pooecetes gramineus
	Vesper sparrow
	T
	

	Ammodramus savannarum*
	Grasshopper sparrow
	
	

	Ammodramus henslowii*+
	Henslow's sparrow
	
	

	Spizella arborea
	Tree sparrow
	WR
	

	Passer domesticus
	House sparrow
	PR
	

	Spizella passerina
	Chipping sparrow
	SR
	

	Spizella pusilla
	Field sparrow
	PR
	MPH, RC

	Zonotrichia leucophrys
	White-crowned sparrow
	WR
	

	Zonotrichia albicollis
	White-throated sparrow
	WR
	MPH, PF, RC

	Passerella iliaca
	Fox sparrow
	WR
	

	Melospiza georgiana
	Swamp sparrow
	WR
	MPH, RC

	Melospiza melodia*
	Song sparrow
	PR
	MPH, PF, RC

	Junco hyemalis
	Slate-colored junco
	WR
	

	Haliaeetus leucocephalus*+
	Bald eagle
	
	

	Pandion haliaetus*
	Osprey
	
	

	Falco sparverius*
	American kestrel
	
	

	Pelicanus occidentalis*
	Brown pelican
	
	

	Phasianus colchicus*
	Ring-necked pheasant
	
	

	Parula americana*
	Northern parula
	
	

	* Note: These species were identified/collected at LaRC during ODU's 1994 biological survey 

+ Note: These species are either Federal- or State-listed as endangered, threatened, or special concern species, 1998.


	MAMMALS

	Species
	Common Name
	Status
	Habitat

	1.  Species which occur both north and south of Hampton Roads

	Didelphis marsupialis virginiana
	Opossum
	C
	G

	Sorex longirostris longirostris
	Southeastern shrew
	U
	S, A

	Cryptotis parva parva
	Least shrew
	C
	M, S, A

	Blarina brevicanda carolinensis
	Short-tailed shrew
	A
	HF, MPH, PF, AF, S

	Scalopus aquaticus aquaticus
	Eastern mole
	A
	D, A, PF

	Condylura cristata cristata+
	Star-nosed mole
	U
	AF, M

	Myotis lucifugus lucifuguss
	Little brown bat
	A
	HF, MPH, AF, PF, D, OW 

	Myotis keenii septentrioralis
	Keen's bat
	C
	HF, MPH, AF, PF, OW

	Lasionycteris noctivigans
	Silver-haired bat
	C
	HF, AF, OW

	Pipistrellus subflavus subflavus
	Eastern pipistrelle
	C
	HF, MPH, AF, PF, D, OW

	Eptesicus fuscus fucus
	Big brown bat
	U
	HF, MPH, AF, PF, D, OW

	Lasiurus borealis borealis
	Red bat
	A
	HF, MPH, AF, PF, D, OW

	Procyon lotor lotor
	Raccoon
	A
	G

	Mustela frenata noveboracensis
	Long-tailed weasel
	U
	HF, AF, MPH, A, S

	Mustela vison mink
	Mink
	U
	AF, M, OW

	Lura canadensis lataxina+
	River otter
	U
	AF, M, OW

	Vulpes fulva fulva
	Red fox
	U
	HF, MPH, PF, S, A

	Urocyon cinereoargenteus cinereoargenteus
	Gray fox
	C
	HF, MPH, PF, A, S

	Phoca vitulina concolor
	Harbor seal
	R (vagrant)
	OW

	Sciurus carolinensis carolinensis
	Gray squirrel
	A
	HF, MPH, AF, D

	Glaucomys volans volans
	Southern flying squirrel
	C
	PF, MPH, AF, AF, D

	Reithrodontomys humulis virginianus
	Harvest mouse
	C
	S, A, M

	Peromyseus leucopus leucopus
	White-footed mouse
	A
	HF, MPH, AF, S, M, A

	Oryzomys palustris palustris
	Rice rat
	A
	M, S, A

	Microtus pennsylvanicus pennsylvanicus
	Meadow vole
	C
	A, S, AF (Bogs)

	Microtus pinetorum scalopsoides
	Pine vole
	U (local)
	A, S, PF

	Ondatra zibethicus macrodon
	Muskrat
	A
	M, OW

	Rattus norvegicus
	Norway rat
	A
	D, M, S, A

	Mus musculus brevirostris
	House mouse
	A
	D, M, S, A

	Sylvilagus floridanus
	Eastern cottontail
	A
	G

	Odocoileus virginianus virginianus
	White-tailed deer
	C
	G

	2.  Species which occur at LaRC, as found in distributional data from Webster, et al. (1985), Rose and Cranford (1987), and Rose (personal communication).

	Sylvilagus palustris+
	Marsh rabbit
	
	

	Peromyscus gossypinus
	Cotton mouse
	
	

	Ochrotomys nuttalli
	Golden mouse
	
	

	Myocaster coypus
	Nutria
	
	

	+ Note: These species are either Federal- or State-listed as endangered, threatened, or special concern, 1998.











N








� The Ldn parameter is preferred by the EPA for assessing environmental noise impacts.  It is the energy average of all the noise occurring throughout the 24-hour day but with a 10-decibel penalty added to the nighttime hours between 10 p.m. and 7 a.m. to account for the greater sensitivity of people to noise at night.  This guideline level is commonly used as a basis for judging the acceptability of facility noise at residential and other sensitive receptors.





NIA Environmental Assessment
January 2002

14
1-2

_1070704437

