
CHAPTER 4.0 
AFFECTED ENVIRONMENT 

 

4.1 INTRODUCTION 

This chapter provides a description of the current physical, natural, and human environment within the 
Washington Dulles International Airport (IAD) study areas established for this Draft Environmental Impact 
Statement (DEIS).  The environmental impacts of the alternatives retained for detailed analyses are 
presented in Chapter 5.0, Environmental Consequences. 

For the purposes of describing the existing conditions in the IAD area and comparing the relative 
impact of the alternatives (Chapter 5.0), the Federal Aviation Administration (FAA) developed three 
reasonable study areas for this DEIS.  These three study areas were established by prudent planning 
techniques based on the development of reasonable alternatives and prior environmental experience to 
encompass an area that fulfills the National Environmental Policy Act of 1969 (NEPA) requirements.  For 
economic impact analysis, a broad Socioeconomic Study Area, based on the Washington DC-MD-VA-WV 
Primary Metropolitan Statistical Area (PMSA), was established.  For environmental considerations in this 
DEIS that deal with broad, indirect impact issues, a “Generalized Study Area” was used to describe 
features and quantify impact potential.  The Generalized Study Area (GSA) includes a large geographic 
area and was established to quantify impacts that may occur in the surrounding communities, such as 
impacts to noise-sensitive land uses; and impacts to Section 4(f), 6(f), and 106 resources.  A “Detailed 
Study Area” was similarly established for environmental considerations dealing with more specific, direct 
impact issues.  The Detailed Study Area (DSA) includes the airport property and adjacent property west 
of IAD that represents the areas where direct disturbance of area features could potentially occur.  The 
Socioeconomic Study Area, the GSA, and the DSA are discussed in more detail in Section 4.2, Human 
Environment. 

4.2 HUMAN ENVIRONMENT 

4.2.1 LAND USE AND LOCAL GOVERNMENTS 

4.2.1.1 Geographic Area of Analysis 

This DEIS examines land use characteristics for three study areas.  The Socioeconomic Study Area is 
defined as the Washington PMSA, which broadly encompasses the regional IAD service area.  The 
Washington PMSA as illustrated on Figure 4.2.1-1 includes the District of Columbia; the Maryland 
counties of Calvert, Charles, Frederick, Montgomery, and Prince George’s; the Virginia counties of 
Arlington, Clarke, Culpeper, Fairfax, Fauquier, King George, Loudoun, Prince William, Spotsylvania, 
Stafford, and Warren; the Virginia cities of Alexandria, Fairfax, Falls Church, Fredericksburg, Manassas, 
and Manassas Park; and the West Virginia counties of Berkeley and Jefferson.  The GSA as shown in 
Figure 4.2.1-2 encompasses an area somewhat larger than the anticipated future 2010 Day-Night 
Average Sound Level (DNL) 65 dBA contours of the Proposed Action and the reasonable alternatives.  
The GSA is approximately 186.3 square miles and includes portions of Loudoun and Fairfax counties and 
the Town of Herndon.  The GSA is the geographic area in which impacts to noise-sensitive land uses, 
and Section 4(f), 6(f), and 106 resources will be investigated as well as analyzing social, indirect, and 
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cumulative impacts.  The DSA encompasses the existing airport property, the NOAA/NWS Sterling tract, 
and property up to 1,500 feet from the airport property line on the northwest side of the airport 
(Figure 4.2.1-3).  The DSA includes the areas that could experience physical disturbance as the result of 
construction of the Proposed Project or other reasonable onsite alternatives.  The DSA (17.4 square 
miles) is the area that could experience direct impacts to wetlands, floodplains, biotic communities, and 
farmlands.  

4.2.1.2 Socioeconomic Study Area - The Washington PMSA 

Existing Land Use 

Washington PMSA - The land use pattern for this PMSA is typical of many metropolitan regions in the 
United States.  The heart of the region is the District of Columbia with its concentration of Federal 
government and private sector offices as well as town homes and multi-family housing.  Over the years, 
the urban core population began to migrate to the surrounding suburbs as evident by the loss of nearly 
35,000 residents and 3,600 housing units in D.C. during the 1990s as discussed further in Section 4.2.2.  
By 2000, there were about 1,942,641 housing units in the Washington PMSA, of which 95 percent were 
occupied and 5 percent were vacant (Table 4.2.1-1).  Of these, 267,864 housing units were built during 
the 1990s in the Washington PMSA and the housing density increased from 257.2 units per square mile 
in 1990 to 298.4 units per square mile in 2000 (Table 4.2.1-2). 

Fairfax County - Fairfax County has the highest concentrations of population and housing of all the 
jurisdictions in the Washington PMSA.  Fairfax County encompasses approximately 399 square miles.  
This county is largely developed, especially in the eastern portion, and includes a mixture of low-density 
residential, commercial, industrial, and public land uses.  Major land uses include residential (54 percent), 
commercial, and industrial land uses (4 percent); parklands (12 percent); public facilities or institutional 
(11 percent); and vacant or undevelopable open space (16 percent) (U.S. Department of Transportation 
[DOT] et al., June 2002). 

By 2000, there were a total of 359,411 housing units in the county, of which 97.6 percent were occupied 
and 2.4 percent were vacant (Table 4.2.1-1).  During the 1990s, an additional 51,445 housing units were 
built, and the housing density increased from 771.8 units per square mile in 1990 to 900.8 units per 
square mile in 2000 (Table 4.2.1-2). 

Loudoun County - Loudoun County encompasses 517 square miles.  Major land uses include 
agricultural (61 percent), residential (24 percent), commercial and industrial land uses (6 percent), and 
public and open spaces (9 percent) (DOT, June 2002). 

Much of the recent development in Loudoun County “can be attributed to its strategic position within the 
Washington DC metropolitan region, one of the nation’s most prosperous metropolitan areas, and its 
proximity to a primary driver of new investment in the region, Washington Dulles International Airport” 
(Loudoun County Board of Supervisors, July 23, 2001).  Loudoun County’s population increased by 
97 percent during the 1990s with the addition of over 83,000 new residents.  Correspondingly, the 
number of housing units during the past decade nearly doubled with the construction of over 29,200 new 
housing units (Table 4.2.1-2).  Three-fourths of the residential building permits issued by Loudoun County 
were for new homes in the “Suburban Policy Area,” which primarily is the residential area surrounding IAD 
(Loudoun County Board of Supervisors, July 23, 2001). 
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TABLE 4.2.1-1 
HOUSING TENURE CHARACTERISTICS OF THE WASHINGTON PMSA, 2000 

 
Occupied Units Vacant Units 

Jurisdiction 

Total 
Housing 

Units 
Owner-

Occupied Renter Total Rate Total Rate 

Average 
Household 

Size 
DISTRICT OF COLUMBIA 274,845 101,214 147,124 248,338 90.4% 26,507 9.6% 2.16 
MARYLAND 
Calvert County 27,576 21,679 3,768 25,447 92.3% 2,129 7.7% 2.91 
Charles County 43,903 32,571 9,097 41,668 94.9% 2,235 5.1% 2.86 
Frederick County 73,017 53,158 16,902 70,060 96.0% 2,957 4.0% 2.72 
Montgomery County 334,632 223,017 101,548 324,565 97.0% 10,067 3.0% 2.66 
Prince George's County 302,378 177,177 109,433 286,610 94.8% 15,768 5.2% 2.74 
VIRGINIA 
Counties 
Arlington County 90,426 37,370 48,982 86,352 95.5% 4,074 4.5% 2.15 
Clarke County 5,388 3,737 1,205 4,942 91.7% 446 8.3% 2.50 
Culpeper County 12,871 8,561 3,580 12,141 94.3% 730 5.7% 2.68 
Fairfax County 359,411 248,820 101,894 350,714 97.6% 8,697 2.4% 2.74 
Fauquier County 21,046 15,113 4,729 19,842 94.3% 1,204 5.7% 2.75 
King George County 6,820 4,376 1,715 6,091 89.3% 729 10.7% 2.70 
Loudoun County 62,160 47,539 12,361 59,900 96.4% 2,260 3.6% 2.82 
Prince William County 98,052 67,787 26,783 94,570 96.4% 3,482 3.6% 2.94 
Spotsylvania County 33,329 25,735 5,573 31,308 93.9% 2,021 6.1% 2.87 
Stafford County 31,405 24,322 5,865 30,187 96.1% 1,218 3.9% 3.01 
Warren County 13,299 8,967 3,120 12,087 90.9% 1,212 9.1% 2.57 
Cities 
Alexandria 64,251 24,745 37,144 61,889 96.3% 2,362 3.7% 2.04 
Fairfax 8,204 5,550 2,485 8,035 97.9% 169 2.1% 2.61 
Falls Church 4,725 2,708 1,763 4,471 94.6% 254 5.4% 2.31 
Fredericksburg 8,888 2,882 5,220 8,102 91.2% 786 8.8% 2.09 
Manassas 12,114 8,203 3,554 11,757 97.1% 357 2.9% 2.92 
Manassas Park 3,365 2,560 694 3,254 96.7% 111 3.3% 3.16 
WEST VIRGINIA 
Berkeley County 32,913 21,927 7,642 29,569 89.8% 3,344 10.2% 2.53 
Jefferson County 17,623 12,253 3,912 16,165 91.7% 1,458 8.3% 2.54 
PMSA 1,942,641 1,181,971 666,093 1,848,064 95.1% 94,577 4.9% 2.61 

Source:  U.S. Census Bureau, Census 2000 Summary Files 1 and 3. 
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TABLE 4.2.1-2 
COMPARISON OF HOUSING UNITS AND DENSITY OF HOUSING AND POPULATION IN THE WASHINGTON PMSA, 1990-2000 

 
1990 2000 1990-2000 

Density Per Square Mile Density Per Square Mile 
Jurisdiction 

Housing 
Units Housing Population 

Housing 
Units Housing Population 

Net Increase 
in Units 

Percent Increase 
in Units 

DISTRICT OF COLUMBIA 278,489        4,535.7 9,884.4 274,845 4,476.3 9,316.9 -3,644 -1.3
MARYLAND 
Calvert County 18,974 88.2 238.8      27,576 128.2 346.5 8,602 45.3
Charles County 34,487 74.8 219.4      43,903 95.2 261.5 9,416 27.3
Frederick County 54,872 82.8 226.6      73,017 110.2 294.6 18,145 33.1
Montgomery County 295,723        596.8 1,527.7 334,632 675.3 1,762.5 38,909 13.2
Prince George’s County 270,090 556.4 1,502.3      302,378 622.9 1,651.1 32,288 12.0
VIRGINIA 
Counties 
Arlington County 84,847 3,279.7 6,607.5      90,426 3,495.4 7,323.3 5,579 6.6
Clarke County 4,531 25.7 68.5      5,388 30.5 71.6 857 18.9
Culpeper County 10,741 28.2 72.9      12,871 33.8 89.9 2,130 19.8
Fairfax County 307,966 771.8 2,051.6      359,411 900.8 2,430.4 51,445 16.7
Fauquier County 17,716 27.3 75.0      21,046 32.4 84.9 3,330 18.8
King George County 5,280 29.3 75.2      6,820 37.9 93.4 1,540 29.2
Loudoun County 32,932 63.7 166.6      62,160 120.2 328.0 29,228 88.8
Prince William County 74,759 221.3       638.5 98,052 290.3 831.3 23,293 31.2
Spotsylvania County 20,483 51.1 143.2      33,329 83.1 225.5 12,846 62.7
Stafford County 20,529 75.9 226.5      31,405 116.2 341.9 10,876 53.0
Warren County 11,223 52.5 122.3      13,299 62.2 147.8 2,076 18.5
Cities 
Alexandria       58,252 3,837.4 7,324.3 64,251 4,232.6 8,450.8 5,999 10.3
Fairfax        7,677 1,216.6 3,109.7 8,204 1,300.2 3,407.0 527 6.9
Falls Church 4,668 2,345.7 4,813.1      4,725 2,374.4 5,214.6 57 1.2
Fredericksburg        8,063 766.4 1,808.7 8,888 844.9 1,832.6 825 10.2
Manassas        10,232 1,030.4 2,815.4 12,114 1,219.9 3,538.3 1,882 18.4
Manassas Park 2,252 904.4 2,704.4      3,365 1,351.4 4,132.5 1,113 49.4
WEST VIRGINIA 
Berkeley County 25,385 79.0 184.5      32,913 102.5 236.4 7,528 29.7
Jefferson County 14,606 69.7 171.5      17,623 84.1 201.4 3,017 20.7
PMSA      1,674,777 257.2 648.7 1,942,641 298.4 756.2 267,864 16.0

Source:  U.S. Census Bureau, 1990 Census and Census 2000, Summary Files 1 and 3. 
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During the 1990s, the county’s population density increased from 166.6 persons per square mile in 1990 
to 328 persons per square mile in 2000, and the density of housing increased from 63.7 units per square 
mile in 1990 to 120.2 units per square mile in 2000.  By 2000, there were a total of 62,160 housing units 
in the county of which 96.4 percent were occupied and 3.6 percent were vacant (Table 4.2.1-1).  

Zoning and Comprehensive Land Use Planning 

With one exception, all the counties and cities within the Washington PMSA have adopted 
comprehensive plans, and zoning and subdivision ordinances (Table 4.2.1-3).  The only exception is 
Berkeley County, West Virginia, which has adopted a comprehensive plan and a zoning ordinance but 
voters have twice failed to pass county referendums supporting the adoption of zoning (County 
Commission of Jefferson County, West Virginia Planning, Zoning and Engineering [Online]; Berkeley 
County Planning Department, February 27, 2003). 

TABLE 4.2.1-3 
STATUS OF LAND USE PLANNING IN THE WASHINGTON PMSA, 2003 

 

Jurisdiction 
Comprehensive 

Plan 
Subdivision 
Ordinance Zoning 

DISTRICT OF COLUMBIA Yes Yes Yes 
MARYLAND 
Calvert County Yes Yes Yes 
Charles County Yes Yes Yes 
Frederick County Yes Yes Yes 
Montgomery County Yes Yes Yes 
Prince George's County Yes Yes Yes 
VIRGINIA 
Counties 
Arlington County Yes Yes Yes 
Clarke County Yes Yes Yes 
Culpeper County Yes Yes Yes 
Fairfax County Yes Yes Yes 
Fauquier County Yes Yes Yes 
King George County Yes Yes Yes 
Loudoun County Yes Yes Yes 
Prince William County Yes Yes Yes 
Spotsylvania County Yes Yes Yes 
Stafford County Yes Yes Yes 
Warren County Yes Yes Yes 
Cities 
Alexandria Yes Yes Yes 
Fairfax Yes Yes Yes 
Falls Church Yes Yes Yes 
Fredericksburg Yes Yes Yes 
Manssas Yes Yes Yes 
Manssas Park Yes Yes Yes 
WEST VIRGINIA 
Berkeley County Yes Yes No 
Jefferson County Yes Yes Yes 

Sources: District of Columbia Office of Planning and Office of Zoning websites, 2/25/03; Maryland State 
Office of Planning website, 2/26/03; Virginia’s Growth Management Tools, 1/02; Berkeley County 
Planning Commission Office, 2/27/03; Jefferson County Department of Planning, Zoning and 
Engineering, 2/27/03. 
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4.2.1.3 Generalized Study Area 

Existing Land Use - The GSA is a 186.3-square-mile area covering parts of Fairfax and Loudoun 
counties and the Town of Herndon.  Nearly 36.1 percent of the GSA is within Fairfax County, 2.3 percent 
is within the Town of Herndon, and the remaining 61.6 percent is in Loudoun County.  This area has been 
rapidly urbanizing since IAD opened in 1962 and has major transportation links such as the Dulles 
International Airport Access Highway and Dulles Toll Road (Washington Dulles Access and Toll 
Roads/Dulles Greenway), I-66, ongoing Route 28 (Sully Road) improvements, and the Loudoun County 
Parkway improved access to the area.  

Generalized land uses are listed in Table 4.2.1-4 and shown on Figure 4.2.1-4.  IAD (developed and 
undeveloped) covers 8.7 percent of the GSA.  Industrial and office parks, commercial uses, and 
warehouses border the airport and Route 28 (Sully Road) corridor as well as occupy a large area 
immediately north of the airport.  These commercial, office, and industrial uses cover 16.1 percent of the 
GSA.  Extensive residential development lies to the north, east, and south of this airport-industrial-office 
core and covers approximately 24.7 percent of the GSA (22 percent single-family residential; 2.7 percent 
attached/multi-family residential).  There is a mobile home park, which existed prior to IAD being built, that 
is located south of the airport off of U.S. Route 50.  Agricultural land and low-density residential 
development are located west and southwest of IAD in Loudoun and Fairfax counties.   

TABLE 4.2.1-4 
GENERALIZED LAND USES IN THE DETAILED AND GENERALIZED STUDY AREAS, 2003 

 
Detailed Study Area Generalized Study Area 

Total Total Land Use 
(Acres) 

Fairfax 
County 

Loudoun 
County Number Percent

Fairfax 
County**

Loudoun 
County Number Percent

IAD 2,274.9 8,126.5 10,401.3 93.2% 2,274.9 8,126.5 10,401.3 8.7% 
Single-Family 
Residential 0 0 0.0 0.0% 14,979.2 11,291.3 26,270.5 22.0% 

Attached/Multi-Family 
Residential 0 0 0 0.0% 1,909.7 1,261.1 3,170.8 2.7% 

Mobile Homes 0 0 0 0.0% 82.1 0 82.1 0.1% 
Commercial/Office/ 
Industrial 0 0 0 0.0% 4,474.4 14,745.5 19,220.0 16.1% 

Institutional 0 0 0 0.0% 96.3 68.1 164.4 0.1% 
Community/Parks* 212.5 0 212.5 1.9% 11,674.6 3,524.0 15,198.6 12.7% 
Government/ 
Educational 0 269.3 269.3 2.4% 1,881.0 1,507.5 3,388.5 2.8% 

Public Works/Utilities 0 0 0 0.0% 518.0 462.5 980.5 0.8% 
Agricultural/Vacant 0 273.3 273.3 2.4% 7,432.3 24,958.5 32,390.8 27.2% 
Transitional 0 0 0 0.0% 0.0 1,563.7 1,563.7 1.3% 
Unknown/Exempt/ 
Blank 0 0 0 0.0% 413.8 5,960.4 6,374.2 5.3% 

Total 2,487.4 8,669.1 11,156.4 100.0% 45,736.3 73,499.0 119,235.3 100.0% 

* Community includes the “Steven F. Udvar-Hazy Center” and Sully Plantation located on IAD property. 
** Includes the Town of Herndon. 
Sources: URS Corporation, 2004; Fairfax County, 2003; Loudoun County, 2004. 
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Zoning and Comprehensive Land Use Planning - Fairfax County, Loudoun County, and the Town of 
Herndon regulate land use within the GSA through comprehensive planning and land use ordinances.  
The FAA (from 1962 to 1987) and the Metropolitan Washington Airports Authority (MWAA) (from 1987 to 
present) have jointly planned with the local jurisdictions to implement compatible land use controls since 
the opening of IAD in 1962.  The large, original airport site and its runway buffers (8,000 feet from the 
runway ends and 2,000 feet from the runway sides) have minimized the effects of the aircraft noise to the 
surrounding community (Peat Marwick Airport Consulting Services, January 1985). 

A Federal Aviation Regulation (FAR) Part 150 Noise Compatibility Program Study for IAD was prepared 
by FAA and released in January 1985 as part of the overall Master Plan Update and in response to the 
Aviation Safety and Noise Abatement Act of 1979.  An addendum to the FAR Part 150 Noise 
Compatibility Study was released in March 1993, which planned for the new generation of Stage 3 aircraft 
and incorporated updated aviation forecasts based on 740,000 annual aircraft operations for a five-
runway configuration at IAD.  Both Fairfax and Loudoun counties participated in these airport-planning 
efforts and revised their land use regulations based on this March 1993 addendum.  Both counties use 
the Noise Exposure Map from the 1993 FAR Part 150 Study Addendum as the basis of their Airport Noise 
Impact Overlay Districts (ANIOD).  The ANIOD depicts the noise exposure of the three existing runways 
as well as the two future additional runways envisioned at that time.  In the 1993 FAR Part 150 Study 
Addendum, the planned north/south Runway 1W/19W was assumed to be parallel to and 3,400 feet west 
of the existing Runway 1L/19R.  The planned crosswind Runway 12R/30L was assumed to be parallel to 
and 4,300 feet southwest of the existing Runway 12/30 (KPMG Peat Marwick Airport Consulting Services, 
March 1993).  The March 1993 addendum is the most recent FAR Part 150 Study prepared for IAD. 

Fairfax County - Fairfax County has a long-standing tradition of land use planning.  The county adopted 
its first subdivision ordinance in 1929.  Zoning was adopted in March 1941. 

The portion of the GSA located in Fairfax County is included in the Area III Plan of the Fairfax 
County Comprehensive Plan.  The Fairfax County Board of Supervisors adopted the Area III Plan on 
July 1, 1991.  The section of the Area III Plan regarding the airport noise contours was amended on 
March 24, 1997. 

As shown on Figure 4.2.1-5, five different planning districts of the Area III Plan lie either completely or 
partly within the Fairfax County portion of the GSA:  the Dulles Suburban Center, the Upper Potomac 
Planning District, the Bull Run Planning District, the western portion of the Fairfax Center Area, and the 
northwestern portion of the Pohick Planning District. 

The Dulles Suburban Center is located adjacent to the eastern and southern IAD boundaries, and the 
entire planning district is located within the GSA.  The boundary of the Dulles Suburban Center 
corresponds closely to that of the Route 28 (Sully Road) Tax District, which was established by Virginia 
statute in December 1987 for both Fairfax and Loudoun counties to provide for extensive private sector 
participation in paying for road improvements to serve airport-related economic development.  In Fairfax 
County, Tax District funds have been used to widen Route 28 (Sully Road) from two to six lanes and 
provide grade-separated interchanges at U.S. Route 50 and the Dulles International Airport Access 
Highway.  Office, industrial, and “industrial/flex” uses, which are “flexible” structures that may combine 
office, manufacturing, and warehousing establishments, are the dominant land uses along with several 
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community-serving shopping centers located along Centreville Road and U.S. Route 50.  There are some 
single-family subdivisions with 0.5- to 1-acre lots as well as multi-family and townhouse units located 
within the Dulles Suburban Center.  Approximately 76 percent of the district is zoned for industrial and 
commercial uses, while the remainder is zoned for residential and public facilities uses (Fairfax County, 
Virginia, 2000).  

The Upper Potomac Planning District is located in the northwest portion of Fairfax County and borders 
IAD and Loudoun County to the west.  Only the southwestern portion including the Town of Herndon is 
located in the GSA.  The greater Herndon area has been urbanizing greatly since the 1970s.  There are 
concentrations of office, industrial, and commercial development surrounded by residential development, 
and the land in this area is zoned accordingly (Fairfax County, Virginia, 2000).  

Most of the Bull Run Planning District is located in the GSA, with the exception of the southern boundary 
with Prince William County.  The entire Bull Run Planning District is located in the Occoquan Reservoir 
Watershed, which has had a major impact on permitted land uses.  Generally, the southwestern area that 
drains into the reservoir and is located outside of the designated growth areas is zoned for a very 
low-density development pattern as recommended by the 1982 Occoquan Basin Study.  The Centreville 
and Fairfax Suburban Centers as well as the Dulles Suburban Center as previously described are also 
located within this planning district.  Rapid development occurred in these areas during the 1980s as 
new businesses were attracted by IAD as well as by the improved access offered by I-66, Route 28 
(Sully Road) improvements, the Washington Dulles Access and Toll Road, and Dulles Greenway.  
Suburban centers are a mix of office, retail, and residential uses, but the distribution and density of the 
uses vary according to the location and character of each center.  The Centreville area has a greater mix 
of retail and residential uses, whereas the Dulles Suburban Center is predominantly office, industrial, and 
retail uses.  The western portion of the Fairfax Center Area is located along the eastern edge of the GSA.  
Major land uses in this area include the Penderbrook Golf Course, the Fair Oaks Mall, and the 
Fairfax Government Center.  A mixture of uses including office space, a wide assortment of residential 
and retail uses, and numerous public facilities characterizes the Fairfax Center Area (Fairfax County, 
Virginia, 2000).  

A small portion of the Pohick Planning District south of Braddock Road is located in the GSA.  This area 
is part of the Occoquan Reservoir Watershed and is zoned for a very low-density development pattern as 
recommended by the 1982 Occoquan Basin Study (Fairfax County, Virginia, 2000). 

Fairfax County has had a long-standing policy of encouraging compatible land uses in areas that are 
projected to be exposed to high levels of noise associated with IAD operations.  Land near the airport has 
been planned for non-residential uses since plans for the airport were first made in the late 1950s, and 
the county has had an ANIOD within its Zoning Ordinance since 1978 (Fairfax County Planning Division, 
February 3, 1997).  Table 4.2.1-5 provides a summary of airport-related land use regulations and 
comprehensive plan policies for Fairfax and Loudoun counties.  The current ANIOD is shown on 
Figure 4.2.1-6.  The 1991 Comprehensive Plan uses the land use compatibility guidelines based on the 
Department of Housing and Urban Development (HUD) in Noise Abatement and Control Standards 
(Circular 1390.2, August 4, 1971) and the Federal Interagency Committee on Urban Noise (FICUN) 
(1980) in Guidelines for Considering Noise in Land Use Planning and Control as the basis for determining 
land use compatibility within the Dulles Airport Noise Impact Area (Fairfax County, Virginia, 2000). 
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TABLE 4.2.1-5 
SUMMARY OFAIRPORT-RELATED LAND USE REGULATIONS AND COMPREHENSIVE PLAN 

POLICIES FOR FAIRFAX AND LOUDOUN COUNTIES, 2004 
 

Noise 
Contour 
Intervals Fairfax County Loudoun County 

DNL 65 dBA 
and Greater 

Permitted land uses based on underlying 
zoning district and the ANIOD Noise 
Compatibility Table.  This table specifies 
the permitted land uses for the DNL 75+, 
70-75, and 65-70 dBA contour intervals 
and where applicable, the respective 
noise level standards and acoustical 
treatment measures that must be 
achieved.  New residential construction 
not generally permitted in the DNL 75+ 
dBA contour interval must meet required 
interior noise level standards in DNL 
70-75 and 65-70 dBA contour intervals. 

Construction of new residential 
development or other noise-sensitive 
uses generally not permitted.  However, 
new dwelling units and additions to 
existing dwelling units may be permitted 
provided that either the lot was recorded 
or had record plat approval prior to the 
effective date of the adoption of the 1993 
ANIOD zoning regulations or the new 
dwelling unit or addition complies with 
the acoustical treatment requirements for 
residential districts set forth in the 
Virginia Uniform Statewide Building 
Code. 

DNL 60-65 
dBA 

New residential development inside the 
DNL 60-65 dBA contour interval is not 
supported by the Comprehensive Plan.  
Rezoning of industrial or other land uses 
to residential use within the DNL 60-65 
dBA noise contour interval would be in 
conflict with the Plan and is not 
supported.  However, “by right” 
residential development is still allowed. 

Full disclosure statement required for all 
prospective homebuyers.  Acoustical 
treatment to ensure that interior noise 
levels within living spaces do not exceed 
a sound level of 45 dBA.  Avigation 
easement required, which provides the 
legal right for aircraft to fly directly over 
the property without restrictions.  
Avigation easements are a right that 
transfers with the property whenever it is 
sold. 

Less than 
DNL 60 dBA 

Disclosure recommended by Plan Policy 
for new residential development located 
near IAD, but outside the DNL 60 dBA 
noise contour.  This comprehensive plan 
policy is implemented during the review 
of zoning applications for new 
subdivisions in areas proximate to DNL 
60 dBA contour. 

Public notification of airport impacts 
required for areas outside of, but within 
one mile of the Ldn 60 noise contour.  
Disclosure required for all sales 
contracts, brochures, promotional 
documents such as the Illustrative Site 
Plan(s), Homeowners Association 
documents, subdivision and site plans, 
and deeds of conveyance. 

Airport 
Building 
Heights 

Perimeter 
Policy 

Comprehensive Plan policy recommends 
that building heights within the perimeter 
be in compliance with the FAA Part 77 
obstruction standards and regulations. 

Building height regulated by zoning 
ordinance. 

Notes: Based on the 1993 addendum to the IAD FAR Part 150 Noise Compatibility Study. 
 Reported noise terms are those used in the local ordinances.  DNL and Ldn as well as dBA and 

db(A) refer to the same noise measurements. 

Sources: Fairfax County Zoning: ANIOD; Fairfax County Comprehensive Plan; Area III Volume; 
Loudoun County ANIOD Ordinance; Loudoun County Revised General Plan. 
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The most recent land use plan amendments regarding noise compatibility planning near the airport were 
amendments to the Policy Plan and Area III Plan that were adopted in 1997.  This update was prepared 
with the projected noise contours for the three existing and the two planned runways based on the FAR 
Part 150 Noise Compatibility Program Addendum for the Washington Dulles International Airport 
prepared by KPMG Peat Marwick and released in March 1993.  Listed below are the key airport noise 
provisions of the 1997 Comprehensive Plan amendment and the Zoning Ordinance Amendment.  It 
should be noted that these excerpts use the noise terminology cited in the local government documents, 
which differs somewhat from the terms used in the remainder of the DEIS.  As explained in 
Section 4.2.5.1, Ldn and DNL both refer to the same noise measure used to describe the yearly 
day-night average sound level over a 24-hour period.  

• The previous noise contours that were based on the 1985 Part 150/Master Plan 
Update studies were replaced by the updated noise contours cited in the 1993 Part 
150 Study Addendum.  In addition, policies regarding the DNL 60 dBA noise contour 
were adopted whereas the previous 1991 Comprehensive Plan did not reference the 
DNL 60 dBA contour.  However, the DNL 60 dBA contour was neither added to the 
zoning map nor referenced within the Zoning Ordinance text.  Instead, the policies 
regarding the DNL 60 dBA are implemented by other measures as discussed below.  
The ANIOD is shown on Figure 4.2.1-6. 

• The 1997 Plan Amendment established that new residential development is 
not recommended in areas with projected aircraft noise exposures exceeding DNL 
60 dBA (FAA does not recommend residential land uses within noise contours of 
DNL 65 dBA or greater).  This policy is implemented by not allowing the rezoning of 
industrial or other compatible land uses to residential use within the DNL 60 dBA 
noise contour. 

• The 1997 Plan Amendment recommends disclosure measures for new residential 
development that does occur near IAD, but outside the DNL 60 dBA contour.  The 
disclosure policy for residential properties near the airport is implemented during the 
“proffer” negotiation process of subdivision approvals in areas proximate to the DNL 
60 dBA (Fairfax County Board of Supervisors, March 24 and April 7, 1997; Fairfax 
County Planning Department, May 1, 2003). 

The Fairfax County Area III Comprehensive Plan also has a policy regarding the allowable height of 
structures in the vicinity of IAD in response to FAA Part 77 regulations.  The policy “is not to permit the 
erecting of structures which have been determined by FAA to pose a hazard to air navigation and to 
carefully evaluate all proposed structures, which if constructed, would constitute an obstruction…”  The 
Comprehensive Plan Map for Area III has outlined an “Airport Building Heights Perimeter” in which the 
building height of proposed development should be evaluated based on FAA Part 77 standards.  The 
Plan further states that it is in the purview of FAA as to whether an actual hazard to air navigation would 
be created by the proposed development (Fairfax County, Virginia, 2000).  

Figure 4.2.1-7 shows the generalized zoning of the GSA.  In Fairfax County, land closest to IAD is 
zoned for commercial, office, or industrial use in conformance with airport land-use compatibility 
guidelines.  Land beyond this airport area is generally zoned for residential, mixed use, and 
commercial use.  Land located within the Occoquan Watershed, which is situated along the southeastern 
and southern GSA boundary, is zoned as Agricultural/Rural Residential/Rural Conservation in 
accordance with the local watershed regulations. 
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Loudoun County - The Loudoun County Board of Supervisors adopted its first zoning ordinance in 1942 
and its first comprehensive plan in 1959.  In January 2000, Loudoun County initiated a complete review of 
the 1991 General Plan and Countywide Transportation Plan and other supporting documents, which 
together comprise the Loudoun County Comprehensive Plan.  The Loudoun County Board of Supervisors 
adopted The Loudoun County Revised General Plan and the Revised Countywide Transportation Plan on 
July 23, 2001.  On January 6, 2003, the Loudoun County Board of Supervisors adopted revisions to the 
county’s zoning ordinance and a new zoning map as part of the implementation of the 2001 Revised 
Comprehensive Plan.   

Most of the Loudoun County portion of the GSA is classified in the 2001 Revised General Plan as 
“Suburban,” which includes the community planning areas of Sterling, Potomac, Ashburn, and Dulles.  
The most western and southern portions are classified as “Transition” which includes the Policy Subareas 
of Middle Goose, Upper Broad Run, Upper Foley, Lower Foley, and Lower Bull Run (Figure 4.2.1-5).  
There is a small portion of the GSA lying between the Middle Goose and Upper Broad Run transition 
policy subareas classified as “Rural,” which has a base density of 1 dwelling unit for every 20 acres.   

Loudoun County adopted its ANIOD on June 16, 1993, “to acknowledge the unique land use impacts of 
airports, regulate the siting of noise-sensitive uses, ensure that the heights of structures are compatible 
with airport operations, and complement FAA regulations regarding noise and height” (Loudoun County, 
Virginia, 1993, rev. January 2003).  The current ANIOD is shown on Figure 4.2.1-6.  Table 4.2.1-5 
summarizes the airport-related land use regulations and comprehensive plan policies for Fairfax and 
Loudoun counties. 

The 2001 Revised General Plan has nine “Airport Noise Policies” concerning land use and development 
restrictions as well as disclosure requirements within specified areas near IAD and the Leesburg 
Executive Airport: 

1. The County will continue to support the economic viability of Washington Dulles 
International and Leesburg Executive Airports by continued and complete prohibition of 
new residential and other noise-sensitive land uses from the areas defined by the 
projected Ldn 65 and greater noise contours for both airports and by requiring non-noise-
sensitive land uses within these noise impact areas. 

2. The County will work with MWAA and the Town of Leesburg to analyze long-term airport 
noise potential using the Integrated Noise Model in order to project aircraft noise contours 
based upon assumptions about aircraft fleet mix, generalized flight tracks, and other 
operating procedures around Washington Dulles International and Leesburg Executive 
Airports for use in noise abatement policy formulation. 

3. The County will continue to work with MWAA to refine airport operations and routes at 
Washington Dulles International Airport to minimize the effects of noise on multiple and 
single-family lots, schools, and churches, public parks, and recreational spaces. 

4. For the environs of Washington Dulles International Airport, the County will base its 
Aircraft Noise Compatibility planning efforts upon the map entitled, Noise Exposure Map: 
Potential with a Preferential Runway Use, Ldn 60 and 65, dated August 1992, and 
prepared by KPMG Peat Marwick for MWAA. 
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5. An Airport Noise and Overflight Impact Area (ANOIA), shown on Figure 4.2.1-6, is 
established as part of this Plan and consists of three policy areas:  (i) areas outside of, but 
within one mile of the Ldn 60; (ii) areas between the Ldn 60-65 aircraft noise contour; and 
(iii) areas within the Ldn 65 or greater noise contour.   

6. For areas outside of, but within 1 mile of the Ldn 60 contour, the County will require:  

a. Full Disclosure Statement - For all new residential dwelling units to be 
constructed outside of, but within one mile of the Ldn 60 contour.  The 
applicant will disclose in writing to all prospective purchasers that they are 
located within an area that will be impacted by aircraft overflights and aircraft 
noise.  Such notification will be accomplished by inclusion of this information in 
all sales contracts, brochures, and promotional documents, including the 
Illustrative Site Plan(s) on display within any sales related office(s), as well as 
in Homeowners Association Documents, and by inclusion on all subdivision 
and site plans, and within all Deeds of conveyance. 

7. For areas between the Ldn 60-65 aircraft noise contours, the County will require: 

a. Full Disclosure Statement - For all new residential dwelling units to be 
constructed between the Ldn 60-65 aircraft noise contours.  The applicant will 
disclose in writing to all prospective purchasers that they are located within an 
area that will be impacted by aircraft overflights and aircraft noise.  Such 
notification will be accomplished by inclusion of this information in all sales 
contracts, brochures, and promotional documents, including the Illustrative Site 
Plan(s) on display within any sales related office(s), as well as in Homeowners 
Association Documents, and by inclusion on all subdivision and site plans, and 
within all Deeds of conveyance. 

b. Acoustical Treatment - For all new residential dwelling units to be constructed 
between the Ldn 60-65 aircraft noise contours.  The applicant will incorporate 
acoustical treatment into all dwelling units to insure that interior noise levels 
within living spaces (not including garages, sunrooms, or porches) do not 
exceed a sound level of 45 dBA. 

c. Avigation Easements - For all new residential dwelling units to be constructed 
between the Ldn 60-65 aircraft noise contours.  Prior to or in conjunction with 
the approval of a rezoning application, the applicant of a parcel or parcels 
contained with the Ldn 60-65 aircraft noise impact area associated with 
Washington Dulles International Airport, should proffer the dedication of 
avigation easements to MWAA, indicating the right of flights to pass over the 
property, as a means to securing the long-term economic viability of 
Washington Dulles International Airport. 

8. For areas exposed to aircraft noise of greater than Ldn 65, the County prohibits the 
construction of new residential or other types of noise-sensitive uses within those areas of 
Ldn 65 or greater. 

9. The County will continue to enforce and update, as appropriate, the ANIOD included as 
part of the Loudoun County Zoning Ordinance.  Such district regulates land uses and 
provides acoustical architectural performance standards for construction, which occurs 
within this area (Loudoun County Board of Supervisors, July 23, 2001). 
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Figure 4.2.1-7 shows the Generalized Zoning of the GSA.  In Loudoun County, land bordering the airport 
as well as north of the airport is zoned for commercial, office, or industrial use as shown by the 
commercial, office, or industrial classification in conformance with airport land use compatibility 
guidelines.  Land beyond this airport area to the north and south is generally zoned for residential or 
mixed-use development.  Land to the west and southwest is currently zoned for agricultural use or low-
density residential development. 

Town of Herndon - The Town of Herndon’s Comprehensive Plan, adopted June 1990, sets goals for 
land use, parks and recreation, public facilities, transportation, and heritage preservation.  All land within 
the town is assigned to one of four land use categories: neighborhood conservation, services and 
industry, community and facilities, and adaptive areas.  Each of these categories has general land use 
goals established for large areas of the town, with specific uses and densities specified in the zoning 
regulations.  The Town of Herndon does not have any policies or land use regulations pertaining to IAD 
because the town’s jurisdiction lies outside of the existing noise contours.   

4.2.1.4 Detailed Study Area 

Existing Land Use - The DSA encompasses 11,156.4 acres of land (Table 4.2.1-4).  Nearly 77.7 percent 
of the DSA is located in Loudoun County and the remaining 22.3 percent lies in Fairfax County.  The IAD 
property, which is in the order of 10,401 acres, covers 93.2 percent of the DSA.  Approximately 
5,000 acres are used for existing airport operations (EA Engineering, Science, and Technology, Inc. [EA], 
August 2002).   

Community land uses comprising 1.9 percent of the DSA are shown in Table 4.2.1-4, which includes the 
Smithsonian Institution’s National Air and Space Museum.  MWAA has signed a long-term lease with the 
Smithsonian Institution’s National Air and Space Museum for the use of 176.5 acres of IAD property.  The 
Smithsonian is operating the new 760,057-square-foot museum named the “Steven F. Udvar-Hazy 
Center” for the display and preservation of its collection of historic aviation and space artifacts.  The 
Udvar-Hazy Center opened in December 2003 and is located south of the main Dulles terminal in the 
Fairfax County portion of the airport property, near the intersections of Routes 28 and 50 (National Air 
and Space Museum [Online], February 6, 2003).  The historic Sully Plantation and Park are also located 
on 35.9 acres in the southeastern portion of the DSA.  

The remaining 4.9 percent of the DSA, consisting of about 542.6 acres, borders IAD along its northwest 
boundary (Figure 4.2.1-3).  This area is located within Loudoun County.  Properties within this DSA area 
include 269.3 acres of the NOAA/NWS Sterling facility and 273.3 acres of four parcels located in the 
vicinity of Beaver Meadow Road.   

Zoning and Comprehensive Land Use Planning - In 1987, MWAA and the Federal government signed 
a long-term, 50-year lease (recently extended to 2067), and the management of IAD was transferred to 
MWAA.  MWAA is “a public body politic and corporate, created with the consent of the Congress of the 
United States by the District of Columbia Regional Airports Authority Act of 1985, as amended, and 
Ch. 598, Virginia Acts of Assembly of 1985, as amended.  The purpose of this entity is to plan, provide, 
and actively manage world class access to the global aviation system in a way that anticipates and 
serves the needs of the National Capital area” (MWAA [Online], February 11, 2003).  
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Fairfax and Loudoun counties do not exercise political or zoning authority over IAD because it is Federal 
property.  Loudoun County simply classifies the airport property as “IAD” on its zoning map and does not 
exert zoning authority over this property, as shown on Figure 4.2.1-7.  Loudoun County has zoned the 
remaining property in the DSA as “PD-GI - Planned Development - General Industry.”  This district is 
established primarily for medium industrial uses with a public nuisance potential built in a well-coordinated 
and attractive manner to be compatible with surrounding land uses.  This district is located predominantly 
in the vicinity of Route 606 near IAD or in other areas served by public water and sewer.  Permitted uses 
include numerous types of manufacturing, industrial, and agricultural businesses.  Residential uses are 
not permitted.  Lots must be at least 1 acre (Loudoun County, Virginia, 1993, rev. January 2003). 

Fairfax County has zoned all Federal property within its jurisdiction, even though the Federal agencies 
are not accountable to the local zoning authority.  IAD as well as many of the other Federal properties 
located in the county are zoned as “R-1 - Residential with 1 Dwelling Unit per Acre” (IAD property within 
Fairfax County is shown as “IAD - Federal Property” on Figure 4.2.1-7 to avoid confusion with 
residentially zoned lands). 

4.2.2 SOCIOECONOMICS/DEMOGRAPHICS 

4.2.2.1 Geographic Area of Analysis 

The Socioeconomic Study Area is defined as the Washington PMSA, which broadly encompasses the 
regional IAD service area.  The Washington PMSA (Socioeconomic Study Area), illustrated previously on 
Figure 4.2.1-1 and described in Section 4.2.1.1, includes the District of Columbia; 5 counties in 
Maryland; 11 counties and 5 cities in Virginia, and 2 counties in West Virginia.  The socioeconomic 
characteristics for Fairfax and Loudoun counties are also described. 

Economic indicators discussed in this section include the following:  employment distribution, economic 
base characteristics, unemployment rates, and average wages.  Past growth and development trends 
that were characteristic of local economic conditions have recently changed, as have similar trends 
throughout the country.  Understanding how those conditions have affected local economies is important 
in understanding the extent to which proposed improvements at the airport may affect future economic 
growth and development. 

This section of the DEIS examines demographic characteristics for the same three study areas as 
examined in Section 4.2.1 - the Washington PMSA (Figure 4.2.1-1); the GSA, as shown in 
Figure 4.2.1-2, which is the proximate area surrounding IAD; and the DSA, which mostly encompasses 
the existing airport property (Figure 4.2.1-3).  Census data is the major data source. 

As noted, supporting tables for Section 4.2.2.2 and Section 4.2.2.3 are included in Appendix B-1. 

4.2.2.2 Socioeconomics 

Employment Distribution 

Washington PMSA - Total non-farm employment in the Washington PMSA increased from just fewer 
than 2.3 million in 1991 to nearly 2.79 million by the end of 2002 (Bureau of Labor Statistics, March 
2003).  There has been a slight decrease in total Washington PMSA employment in 2002 in comparison 
to 2001, by approximately 0.23 percent.  Peak employment most recently occurred in 2001 at just under 
2.8 million (Table 4.2.2-1).  The largest regional economic sector by number of employees is the services  
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TABLE 4.2.2-1 
WASHINGTON PMSA EMPLOYMENT, 1991-2002 

(Employment in 1,000s) 
 

Economic Sector 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 
Construction 
& Mining 112.3            103.1 106.7 113.4 114.8 118.8 127.3 131.9 140.8 153.0 162.1 160.5

Manufacturing             95.2 90.8 92.3 92.4 93.5 96.4 100.4 102.5 98.5 101.1 102.1 97.9
Transportation 
& Public Utilities 109.0            106.2 107.3 109.7 111.9 111.9 113.8 117.8 127.7 134.8 139.7 131.0

Wholesale 
& Retail Trade 442.7            434.1 438.9 453.0 464.2 467.0 470.7 474.9 481.5 495.4 495.7 495.7

Finance, Insurance, 
& Real Estate 134.2            131.7 135.7 138.8 133.1 131.4 135.2 141.2 146.0 149.2 152.1 152.7

Services 774.6       791.1 814.5 843.5 877.3 906.2 952.4 1,000.1 1,059.9 1,126.7 1,139.1 1,142.2
Government             623.7 632.1 636.5 625.8 609.9 595.3 584.1 582.5 589.7 598.3 603.6 607.9
             
Total Employment 2,291.7 2,289.1 2,331.9 2,376.6 2,404.7 2,427.0 2,483.9 2,550.9 2,644.1 2,758.5 2,794.4 2,788.0
             
Percent Change  -0.11% 1.87% 1.92%         1.18% 0.93% 2.34% 2.70% 3.65% 4.33% 1.30% -0.23%

Sources: US Department of Labor, Bureau of Labor Statistics, Current Employment Statistics Survey, March 2003; The SGM Group, Inc., 
March 2003. 
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sector, with over 40 percent of the total employment.  As befitting the capital region, the second-largest 
sector is the government sector with nearly 22 percent of the total employment.  Of that total, nearly 
62 percent is Federal civilian plus military employment; the remainder is a combination of state and local 
government.  The third component is the trade sector with nearly 18 percent of the total.  Growth in 
regional employment is shown on Figure 4.2.2-1.  In general, employment in the Washington PMSA has 
leveled off from an average rate of expansion of just over 2.0 percent between 1991 and 2000.  From 
2000 to 2001, growth was approximately 1.3 percent.  From 2001 through 2002, employment declined by 
0.23 percent.   

Fairfax and Loudoun Counties - Figure 4.2.2-2 shows employment by economic sectors for the 
Northern Virginia region from 1990 to 2002.  Detailed economic sector employment for individual counties 
was derived using data available through the Bureau of Economic Analysis (BEA) of the U.S. Department 
of Labor.  As shown in Table 4.2.2-2 and Figure 4.2.2-3, total full-time and part-time employment in 
Fairfax County has grown from 561,600 in 1990 to 749,550 in 2000, with major concentrations in the 
three major economic sectors:  services, retail trade, and government.  Included in Table 4.2.2-2, total 
full-time and part-time employment includes the following sectors:  farm employment, agricultural 
services, mining, construction, manufacturing, transportation and public utilities, wholesale trade, retail 
trade, FIRE (Finance, Insurance, and Real Estate), services, and government and government 
enterprises.  Government and government enterprises, in turn, includes Federal civilian, military, and 
state and local employment.  Also, wage and salary employment plus proprietor’s employment equals 
total full-time and part-time employment.  In 2000, the services sector employed over 349,000 or nearly 
47 percent of the total countywide employment.  In that same year, the retail trade sector employed just 
over 101,000 or nearly 13.5 percent of total employment; the government sector employed 93,200 or 
12.4 percent.  Together, these three important economic sectors employed nearly 543,230 of the total 
county employment of 749,552 or nearly 72.5 percent.  The other eight sectors encompassed the 
remaining 27.5 percent of the county total employment.  Other sources of information indicate that overall 
total employment has declined in 2002, but comparable sector-by-sector detailed distribution is not yet 
available.   

As shown in Table 4.2.2-3 and on Figure 4.2.2-4, Loudoun County employment has grown from 53,350 
in 1990 to over 110,700 in 2000.  Major growth has occurred in the services and the retail trade sectors, 
representing the local importance of technology-based industries.  Retail sector growth has occurred 
primarily in support of localized population growth.  What is also evident in the yearly employment figures 
is the importance locally of the transportation sector with total employment exceeding 14,500 in 2000.  
This total reflects the importance of IAD as a local employment center and larger employment generator.  
Again, 2002 employment in Loudoun County has also declined, but detailed comparable sector-by-sector 
total employment data are not yet available from the BEA. 
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TABLE 4.2.2-2 
FAIRFAX COUNTY EMPLOYMENT AND WAGES INCLUDING THE CITIES OF FAIRFAX AND FALLS CHURCH, 1990-2000 

 

Category 1990 1992 1994 1996 1998 2000 
Total Full-Time and Part-Time Employment       561,596 546,390 582,490 621,863 676,646 749,552
Wage and Salary Employment 475,114      460,434 492,444 523,183 570,757 637,313
Wage and Salary Disbursements ($1,000)      $13,736,576 $14,998,793 $16,738,093 $19,605,487 $24,363,968 $32,285,376
Average Annual Wages and Salaries $28,912      $32,575 $33,990 $37,473 $42,687 $50,659
Proprietors' Employment 86,482 85,956     90,046 98,680 105,889 112,239
Farm Proprietors' Employment 173 157 156 143 140 139 
Non-Farm Proprietors' Employment 86,309      85,799 89,890 98,537 105,749 112,100
Farm Employment 250      217 215 208 205 201
Non-Farm Employment 561,346 546,173     582,275 621,655 676,441 749,351
Private Employment 470,986 455,345     487,673 529,869 585,706 656,145
Agricultural Services, Forestry, Fishing, & Other 5,360 4,695     5,539 6,200 6,537 (D)
Mining 834      773 784 629 690 (D)
Construction       39,979 28,679 31,709 33,269 37,078 44,281
Manufacturing       21,392 19,329 19,873 19,943 20,156 (D)
Transportation and Public Utilities 25,474      25,839 26,742 29,578 35,026 43,644
Wholesale Trade 25,708 25,797 26,145    27,607 26,651 28,074
Retail Trade 88,200 84,521 92,366    97,385 98,629 101,013
Finance, Insurance, and Real Estate (FIRE)       57,447 51,434 58,823 56,416 61,215 65,803
Services 206,592      214,278 225,692 258,842 299,724 349,009
Government and Government Enterprises       90,360 90,828 94,602 91,786 90,735 93,206
Federal, Civilian 36,666 37,109     41,120 37,776 35,127 34,767
Military       9,432 9,003 7,905 7,412 7,084 7,051
State and Local 44,262 44,716 45,577    46,598 48,524 51,388
State       7,565 8,325 9,033 9,048 9,300 9,499
Local       36,697 36,391 36,544 37,550 39,224 41,889

(D) = Data not disclosed. 
Notes: “Wage and Salary Employment” plus “Proprietor’s Employment” equal “Total Full-Time and Part-Time Employment.” 
 “Total Full-Time and Part-Time Employment” is the sum of farm employment, agricultural services, mining, construction, manufacturing, transportation 

and public utilities, wholesale trade, retail trade, FIRE services, and government and government enterprises. 
 “Average Wages” refers to the annual average amount earned by an employee in a specific economic sector.  There are two ways to calculate average 

wages as a function of the original source data.  Either monthly wages are totaled and averaged over a year, or total earnings by economic sector are 
divided by the number of employees recorded for that sector. 

 “Government and Government Enterprises” is the sum of Federal civilian, military, and state and local. 
Source:  BEA, March 2003. 
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TABLE 4.2.2-3 
LOUDOUN COUNTY EMPLOYMENT AND WAGES, 1990-2000 

(Wages and income in $1,000s) 
 

Category 1990 1992 1994 1996 1998 2000 
Total Full-Time and Part-Time Employment       53,353 53,444 63,032 74,247 90,304 110,724
Wage and Salary Employment 43,061      43,920 51,970 60,188 74,612 94,235
Wage and Salary Disbursements ($1,000)      $1,053,926 $1,154,659 $1,488,633 $1,810,644 $3,538,829 $5,061,702
Average Annual Wages and Salaries $24,475      $26,290 $28,644 $30,083 $47,430 $53,714
Proprietors' Employment 10,292 9,524     11,062 14,059 15,692 16,489
Farm Proprietors' Employment       1,004 996 1,137 1,184 1,239 1,232
Non-Farm Proprietors' Employment       9,288 8,528 9,925 12,875 14,453 15,257
Farm Employment 1,487 1,527     1,507 1,471 1,473 1,455
Non-Farm Employment 51,866 51,917     61,525 72,776 88,831 109,269
Private Employment 44,308 43,851     52,497 62,075 77,039 95,524
Agricultural Services, Forestry, Fishing, & Other 933 1,276     1,774 1,799 2,096 2,712
Mining 275      182 223 231 272 248
Construction       6,936 5,270 6,133 6,751 8,540 10,561
Manufacturing       2,860 2,764 3,045 3,703 4,564 5,179
Transportation and Public Utilities       6,707 6,924 7,807 9,480 11,653 14,550
Wholesale Trade 2,363 2,121     2,621 2,983 3,188 4,309
Retail Trade 7,014 7,436 8,912    10,997 12,950 17,522
Finance, Insurance, and Real Estate (FIRE) 3,544 3,401 4,027    4,676 5,157 5,762
Services 13,676      14,477 17,955 21,455 28,619 34,681
Government and Government Enterprises       7,558 8,066 9,028 10,701 11,792 13,745
Federal, Civilian 1,910 2,206     2,806 3,925 3,950 4,248
Military 460      462 501 502 576 612
State and Local 5,188 5,398     5,721 6,274 7,266 8,885
State 592      671 737 715 729 876
Local       4,596 4,727 4,984 5,559 6,537 8,009

Notes: “Wage and Salary Employment” plus “Proprietor’s Employment” equal “Total Full-Time and Part-Time Employment.” 
 “Total Full-Time and Part-Time Employment” is the sum of farm employment, agricultural services, mining, construction, manufacturing, transportation 

and public utilities, wholesale trade, retail trade, FIRE services, and government and government enterprises. 
 “Average Wages” refers to the annual average amount earned by an employee in a specific economic sector.  There are two ways to calculate average 

wages as a function of the original source data.  Either monthly wages are totaled and averaged over a year, or total earnings by economic sector are 
divided by the number of employees recorded for that sector. 

 “Government and Government Enterprises” is the sum of Federal civilian, military, and state and local. 

Source:  BEA, March 2003. 
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Economic Base 

Washington PMSA - The Washington PMSA is characterized by a strong government sector and a 
relatively strong services sector.  The retail trade sector is basically region serving, as is the construction 
sector.  Over the past 10 years, the services sector is growing in importance in Loudoun and Fairfax 
counties in comparison to the region as a whole.  In addition, Fairfax County remains a center for finance 
and real estate service companies, but that special concentration has been shrinking over time 
(Appendix B-1).  The large concentration of transportation, technology, telecommunications, and health 
service providers in both counties indicates a vulnerability to a continued decline in economic conditions.  
Both sectors have recently suffered from changes experienced at major corporations as a result of 
contraction in response to declining demand for products and services.  That vulnerability has led to the 
increased unemployment rates in the counties, albeit modest at this time (Appendix B-1).  As shown, the 
strength and diversity coupled with the potential for an expanded Federal government role indicate a 
future stabilization followed by expanded growth.  Growth rates may not be at the level of those 
experienced in the Northern Virginia region over the past 5 to 10 years but should nevertheless lead to a 
continued strengthening of local economic conditions. 

Fairfax County - Fairfax County employment shows concentrations in the services sector (increasing 
over time), the transportation sector (also increasing), and wholesale trade (decreasing).  Manufacturing 
represents a weak component of the local economy.  The government sector in both Loudoun and Fairfax 
counties is important but not as dominant as a direct employer to local economic activity as has been the 
case previously.  This change has occurred primarily as a result of the growing diversification of the local 
employment base.  Government contracting, however, remains an important source of revenues for 
Northern Virginia based technology and service firms.  The major private sector employers in Fairfax 
County are shown in Appendix B-1.  These private employers are led by a combination of health, 
technology, telecommunications, and financial services companies.   

Loudoun County - Loudoun County data indicate continued strength in the transportation sector, 
primarily as a result of the concentration of employment at and linked to IAD.  That concentration has 
remained relatively constant over the past 10 years, but recent detailed comparative data are not yet 
available.  Loudoun County also illustrates a historical concentration of wholesale trade sector 
employment; however, that concentration has lessened over the past 10 years as the value of the local 
economy has increased.  Wholesale trade, including warehouse and distribution, tends to move farther 
out as employment concentrations increase in economic value.  As the technology industry has grown in 
Loudoun County, wholesale trade has become less supportable as a competitive economic activity.  
Loudoun County has also historically been a center for the construction industry, but that concentration is 
also decreasing on a regional basis.  Major employers in Loudoun County are shown in Appendix B-1.  
They are generally smaller in size than the largest companies in Fairfax County and represent a mix of 
transportation service, telecommunications, accommodations, and health services companies.   

Unemployment Rate - Comparative unemployment rates for Fairfax and Loudoun counties and for the 
Washington PMSA illustrate some of the differences that have manifested themselves over the past 
2 years not yet reflected in the more detailed comparative data shown in the economic base analysis 
(Appendix B-1).  Difficulties in the local technology sector have been felt more directly in Loudoun 
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County on a percentage basis than in other study area locales.  Unemployment in the Washington PMSA 
has increased from 2.4 percent in 2000 to 3.2 percent by the end of 2002.  At the same time, 
unemployment in Fairfax County has increased from 1.2 percent in 2000 to 2.4 percent in 2002 - a rate 
that indicates continued relative strength.  Loudoun County experience indicates a comparatively more 
significant swing, although still not excessive.  In 2000, unemployment in Loudoun County was less than 
1.0 percent.  That number increased to 3.3 percent by the end of 2002.  Despite the local economic 
difficulties in 2002 and 2003, areawide economic conditions remain relatively strong. 

Average Wages - “Average Wages” refers to the annual average amount earned by an employee in a 
specific economic sector.  Overall average wages for wage and salary employment in Fairfax and 
Loudoun counties are shown in Tables 4.2.2-2 and 4.2.2-3, respectively.  In Fairfax County, average 
wages increased from $28,900 in 1990 to $50,660 in 2000.  In Loudoun County, average wages have 
increased at a faster rate as the employment base shifted to a higher degree of sophistication - from 
$24,475 in 1990 to $53,700 in 2000.  By comparison, PMSA average wages increased from $28,800 in 
1990 to $45,100 in 2000 (BEA, March 2003).  Comparable data from the BEA for 2001 and 2002 are not 
yet available. 

Economic Impact of Washington Dulles International Airport - IAD is a major economic activity center 
in the Northern Virginia region in particular and in the overall metropolitan region in general.  It is an 
employment center for over 15,400 people and serves both as a generator of and as a respondent to 
regional economic growth and development.  

For this analysis, passenger activity levels at IAD are an indicator of, as well as a result of, local economic 
activity.  In particular, changes in activity levels are illustrative of the effect of external conditions on 
regional willingness to travel, both for recreation as well as for business.  As shown in Table 4.2.2-4 and 
on Figure 4.2.2-5, total enplanements at IAD, including domestic and international, grew steadily through 
2000 - from 5.3 million in 1991 to over 9.97 million in 2000.  The impact of September 11, 2001 is 
demonstrated by the decreased total in 2001, to 8.9 million and to 8.5 million in 2002.  As shown, the 
highest rate of growth occurred from 1997 to 1999 as United Airlines expanded its hub operations at the 
airport.  During that period of time, total enplanements increased from 6.78 million in 1997 to 9.97 million 
in 2000.  From 2000 to the end of 2001, enplanements declined by 10.5 percent, and the decline 
continued to 8.5 million in 2002 - 4.5 percent.  From 2000 through 2002, domestic enplanements 
decreased from 7.9 million to 6.5 million.  Over the same period, however, international enplanements 
first decreased from 2.08 million in 2000 to 1.96 million in 2001 but then increased to 2.02 million in 2002.  
IAD remains the primary international point of arrival and departure for the Washington DC metropolitan 
region. 

Expansion of the airport generates new employment and, because of its importance to national and 
international air travel, attracts new industry to the region.  At the same time, economic expansion of the 
region requires increasing capacity and level of service at the airport.  In general, a 2002 study indicated 
that total economic activity attributed to the airport generated 31,421 jobs (direct, indirect, and induced) 
plus support for an additional 61,675 visitor industry-related jobs.  Total personal income resulting from 
this concentration of activity approached $1.7 billion with an additional visitor industry contribution of 
another $1.37 billion (MWAA, 2002). 
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TABLE 4.2.2-4 
IAD PASSENGER ACTIVITY, 1991-2002 

 

Year 
Domestic 

Enplanements 
International 

Enplanements 
Total 

Enplanements 
Percent 
Change 

1991 4,651,634 673,809 5,325,443  
1992 4,646,289 980,909 5,627,198 5.67% 
1993 4,260,793 1,159,982 5,420,775 -3.67% 
1994 4,418,018 1,329,716 5,747,734 6.03% 
1995 4,600,617 1,343,998 5,944,615 3.43% 
1996 5,060,619 1,359,586 6,420,205 8.00% 
1997 5,303,188 1,472,808 6,775,996 5.54% 
1998 6,188,759 1,615,203 7,803,962 15.17% 
1999 7,957,389 1,841,705 9,799,094 25.57% 
2000 7,888,431 2,083,201 9,971,632 1.76% 
2001 6,958,802 1,961,394 8,920,196 -10.54% 
2002 6,497,774 2,017,724 8,515,498 -4.54% 

Source:  MWAA, Monthly Air Traffic Summary Reports, February 2003. 
 
 
4.2.2.3 Demographics 

Washington PMSA 

Population - Population trends for the Washington PMSA from 1980 through 2001 are shown in 
Table 4.2.2-5.  The Washington PMSA is one of the fastest growing metropolitan areas in the country in 
terms of net increase in total population.  Since 1980, the Washington PMSA increased by nearly 
1.574 million residents, and the Washington PMSA growth rate was 45.6 percent as compared to 
25.7 percent for the United States.  Over the past 21 years, 71.2 percent of the regional population 
growth occurred in the suburban counties of Montgomery and Prince George’s in Maryland and Fairfax, 
Loudoun, and Prince William in Virginia.  In marked contrast to the suburban growth, the District of 
Columbia’s population decreased by 65,518 residents since 1980.  

The census data show that Fairfax County had the largest population gain in terms of absolute numbers 
of any of the other cities and counties in the Washington PMSA.  Fairfax County’s population increased 
from 596,901 in 1980 to 818,584 in 1990 to 980,102 in 2001 - a net increase of 383,201 residents during 
the 21-year period.  Loudoun County’s growth rate of 225.1 percent was the highest of all the Washington 
PMSA jurisdictions.  Loudoun County’s population increased from 57,427 in 1980 to 86,129 in 1990 to 
186,697 in 2001 - a net increase of 129,270 residents during the 21-year period. 

Racial and Ethnic Composition - The Washington PMSA is a racially and ethnically diverse region, with 
its diversity increasing during the 1990s.  According to the 2000 Census, 60 percent of the PMSA 
population identified themselves as being White, 26 percent identified themselves as being Black or 
African American, and 7 percent identified themselves as Asian.  The remaining 7 percent identified 
themselves as either being American Indian, Alaskan Native, Native Hawaiian, Some Other Race, or Two 
or More Races (Table 4.2.2-6).  As shown in Appendix B-1, the Washington PMSA minority population 
increased from 32.7 percent in 1990 to 39.9 percent in 2000.   
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TABLE 4.2.2-5 
POPULATION TRENDS OF THE WASHINGTON PMSA, 1980-2001 

 
1980-2001 1990-2001 

Jurisdiction 1980 1990 2000 2001 Net 
Percent 
Change Net 

Percent 
Change 

DISTRICT OF COLUMBIA 638,333        606,900 572,059 572,815 -65,518 -10.3 -34,085 -5.6
MARYLAND 
Calvert County         34,638 51,372 74,563 77,655 43,017 124.2 26,283 51.2
Charles County 72,751 101,154 120,546      124,607 51,856 71.3 23,453 23.2
Frederick County         114,792 150,208 195,277 202,527 87,735 76.4 52,319 34.8
Montgomery County         579,053 757,027 873,341 887,197 308,144 53.2 130,170 17.2
Prince George's County 665,071 729,268 801,515      814,694 149,623 22.5 85,426 11.7
VIRGINIA 
Counties 
Arlington County         152,599 170,936 189,453 187,697 35,098 23.0 16,761 9.8
Clarke County 9,965 12,101 12,652      13,059 3,094 31.0 958 7.9
Culpeper County 13,233 27,791 34,262      35,478 22,245 168.1 7,687 27.7
Fairfax County         596,901 818,584 969,749 980,102 383,201 64.2 161,518 19.7
Fauquier County         35,889 48,741 55,139 57,383 21,494 59.9 8,642 17.7
King George County 10,543 13,527 16,803      17,228 6,685 63.4 3,701 27.4
Loudoun County 57,427 86,129 169,599      186,697 129,270 225.1 100,568 116.8
Prince William County 144,703 215,686       280,813 295,695 150,992 104.3 80,009 37.1
Spotsylvania County 34,435 57,403 90,395      96,612 62,177 180.6 39,209 68.3
Stafford County 40,470        61,236 92,446 98,548 58,078 143.5 37,312 60.9
Warren County         21,200 26,142 31,584 32,200 11,000 51.9 6,058 23.2
Cities 
Alexandria         103,217 111,183 128,283 128,082 24,865 24.1 16,899 15.2
Fairfax 19,390        19,622 21,498 21,649 2,259 11.7 2,027 10.3
Falls Church 9,515 9,578 10,377      10,532 1,017 10.7 954 10.0
Fredericksburg         15,322 19,027 19,279 19,916 4,594 30.0 889 4.7
Manassas 15,438        27,957 35,135 35,631 20,193 130.8 7,674 27.4
Manassas Park 6,524 6,734 10,290      10,546 4,022 61.6 3,812 56.6
WEST VIRGINIA 
Berkeley County         47,775 59,253 75,905 78,684 30,909 64.7 19,431 32.8
Jefferson County         15,553 35,926 42,190 43,300 27,747 178.4 7,374 20.5
PMSA        3,454,737 4,223,485 4,923,153 5,028,534 1,573,797 45.6 805,049 19.1

Sources: U.S. Census Bureau, 1980, 1990, and 2000 Census. 
 Tables CO-EST2001-01-11, CO-EST2001-01-24, CO-EST2001-01-51, and CO-EST2001-01-54- Components of Population Change:  
 July 1, 2000 to July 1, 2001 (Annual), Release Date: April 29, 2002.  
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TABLE 4.2.2-6 
RACIAL AND ETHNIC CHARACTERISTICS OF THE DETAILED, GENERALIZED, 

AND WASHINGTON PMSA STUDY AREAS, 2000 
 

Detailed 
Study Area 

Generalized 
Study Area 

Washington 
PMSA 

Percentage 
Comparison Racial and Ethnic 

Characteristics Number Percent Number Percent Number Percent Virginia U.S. 
Total Population 0 0.0 315,904 100.0 4,923,153 100.0 100.0 100.0 
White 0 0.0 232,842 73.7 2,957,698 60.1 72.3 75.1 
Black or African 
American 0 0.0 22,825 7.2 1,282,057 26.0 19.6 12.3 

American Indian and 
Alaska Native 0 0.0 795 0.3 15,406 0.3 0.3 0.9 

Asian 0 0.0 38,033 12.0 329,850 6.7 3.7 3.6 
Native Hawaiian and 
Other Pacific Islands 0 0.0 196 0.1 3,069 0.1 0.1 0.1 

Some Other Race 0 0.0 11,300 3.6 190,483 3.9 2.0 5.5 
Two or More Races 0 0.0 9,913 3.1 144,590 2.9 2.0 2.4 
Minority Population 0 0.0 83,062 26.3 1,965,455 39.9 27.7 24.8 
Hispanic or Latino 0 0.0 27,883 8.8 432,003 8.8 4.7 12.5 

Note: Beginning with the 2000 Census, individuals were asked to identify themselves both in terms of race and 
ethnicity.  Race and Hispanic origin are considered two separate concepts and, therefore, Hispanics may 
be of any race or races.  There are two Hispanic-origin categories - Hispanic or Latino and Not Hispanic or 
Latino. 

Sources: U.S. Census Bureau, Census 2000; URS Corporation, 2003. 
 

 
In 2000, Fairfax County was approximately 70 percent White, 8.6 Black or African American, 13 percent 
Asian, and 8.4 percent other races.  Approximately 30 percent of Fairfax County’s population identified 
themselves as being a minority, which is a higher percentage than reported for Virginia or the United 
States.   

In 2000, Loudoun County was 82.8 percent White, 6.9 percent Black or African American, 5.3 percent 
Asian, and 5 percent other races.  Approximately 17 percent of the county’s population identified 
themselves as being a minority in 2000, which is a much lower percentage than reported for Fairfax 
County, Virginia, or the United States. 

There was a major migration of Hispanics and/or Latinos to the Washington PMSA during the 1990s as 
shown in Appendix B-1.  Overall, the PMSA Hispanic/Latino population increased from 228,199 in 1990 
to 432,003 in 2000 - an increase of 203,804 residents representing a 89 percent increase.  By 2000, 
Hispanics and Latinos comprised 8.8 percent of the Washington PMSA population, 11 percent of Fairfax 
County’s population, and 5.9 percent of Loudoun County’s population.  The Washington PMSA and 
Fairfax and Loudoun counties have higher percentages of Hispanics and Latinos than the Commonwealth 
of Virginia with 4.7 percent, but a lower percentage than the United States with 12.5 percent. 
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Income Distribution - The household income distribution characteristics for the Washington PMSA are 
shown in Table 4.2.2-7.  According to the 2000 Census, household income is defined as the income of 
the householder and all other individuals 15 years old and over and living in the household, whether they 
are related to the householder or not.  Income includes 8 different types of income:  1) wage or salary 
income; 2) self-employment income; 3) interest dividends or net rental income; 4) Social Security income; 
5) Supplemental Security Income (SSI); 6) cash public assistance income; 7) retirement income; and 
8) other sources of income such as Veteran’s Administration payments, alimony and child support, and 
other regular sources of income.  All Census measures of income are presented in 1999 dollars.  Most 
households in the Washington PMSA earn more income than their counterparts in Virginia or the nation.  
The median income for the Washington PMSA is $62,216 as compared to $46,677 for Virginia and 
$41,994 for the United States.  The median income for Fairfax County is $81,050 and for Loudon County 
is $80,648.  The median incomes for both counties are nearly double that of the nation and approximately 
$34,000 higher than the median income for the Commonwealth of Virginia.  Another income indicator is 
the percentage of population and families living in poverty.  Only 7.4 percent of the Washington PMSA 
population is classified as being below the poverty level as compared to 9.6 percent of Virginia and 
12.4 percent of the United States.  The poverty rates for both Fairfax and Loudoun counties are 4.5 and 
2.8 percent, respectively, which are considerably lower than the state and national poverty rates.  This is 
not surprising given the high median incomes for both of these affluent, suburban counties.   

Age Distribution - Age characteristics of the Washington PMSA are shown on Table 4.2.2-8.  The 
Washington PMSA has 1.246 million children under 18 comprising 25.3 percent of the total population.  
This is similar to the percentage of children under 18 for Virginia and the United States.  The Washington 
PMSA has a lower percentage of people aged 65 and over than does Virginia or the nation.  On the other 
hand, the Washington PMSA has higher percentages of residents ages 25-34 and 35-44 than does the 
Virginia or the United States.  The higher proportion of middle-aged adults and the lower proportion of 
senior adults in the Washington PMSA are reflected in the median age.  The median age for the 
Washington PMSA is 34.9 years as compared to 35.7 years for Virginia and 35.3 years for the nation.   

The age distribution for Fairfax and Loudoun counties varies somewhat from the Washington PMSA, 
Virginia, and the nation.  Fairfax County has a higher proportion of adults between 35 and 54 years old 
and Loudoun County has a much higher proportion of children under 18 as well as adults between the 
ages of 25 to 44 years old.  Both counties have lower proportions of senior adults than does the 
Washington PMSA, the state, or the nation.  The median age for Fairfax County is 35.9 years and 
33.6 years for Loudoun County. 

Generalized Study Area 

Population, Racial and Ethnic Composition - As of the 2000 Census, there were 315,904 residents 
and 107,722 households living within the GSA.  The racial composition of the GSA is shown on 
Table 4.2.2-6.  Approximately 74 percent of the GSA population identified themselves in the 2000 Census 
as being White, 7 percent as Black or African American, 12 percent as Asian, and the remaining 
7 percent stated that they were mostly some other race or two or more races.  There are 
27,883 Hispanics living in the GSA comprising less than 8.8 percent of the area’s total population.  As 
shown on Table 4.2.2-6, the GSA has a higher percentage White population and a smaller minority and 
Hispanic/Latino population than does the Washington PMSA, Virginia, or the United States.   
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TABLE 4.2.2-7 
HOUSEHOLD INCOME CHARACTERISTICS OF THE DETAILED, GENERALIZED, 

AND WASHINGTON PMSA STUDY AREAS, 2000 
 

Detailed 
Study Area 

Generalized 
Study Area 

Washington 
PMSA 

Percentage 
Comparison Income 

Characteristics Number Percent Number Percent Number Percent Virginia U.S. 
Less than $10,000 0 0.0 1,645 1.5 100,763 5.4 7.9 9.5 
$10,000 to $14,900 0 0.0 1,310 1.2 55,522 3.0 5.3 6.3 
$15,000 to $24,999 0 0.0 3,267 3.0 131,304 7.1 11.4 12.8 
$25,000 to $34,999 0 0.0 5,667 5.3 168,179 9.1 12.1 12.8 
$35,000 to $49,999 0 0.0 11,125 10.3 260,950 14.1 16.5 16.5 
$50,000 to $74,999 0 0.0 22,261 20.7 390,991 21.1 20.3 19.5 
$75,000 to $99,999 0 0.0 21,171 19.7 277,528 15.0 11.4 10.2 
$100,000 or more 0 0.0 41,276 38.3 464,471 25.1 15.1 12.4 
Total Households 0 0.0 107,722 100.0 1,849,708 100.0 100.0 100.0 
Median Household 
Income --- $90,236 $62,216 $46,677 $41,994

Population Below 
Poverty* 0 0.0 18,462 5.8 358,316 7.4 9.6 12.4 

* The U.S. Census uses a set of money income thresholds that vary by family size and composition to define 
whom is poor.  If a family’s total income is less than that family’s threshold, then that family, and every individual 
in it, is considered poor.  The poverty thresholds do not vary geographically.  The official poverty definition counts 
money income before taxes and excludes capital gains and noncash benefits (such as public housing, Medicaid, 
and food stamps).  (U.S. Census Bureau [Online] 03 March 26.) 

Source:  U.S. Census Bureau, Census 2000. 
 
 
 

TABLE 4.2.2-8 
AGE CHARACTERISTICS OF THE DETAILED, GENERALIZED, AND 

WASHINGTON PMSA STUDY AREAS, 2000 
 

Detailed 
Study Area 

Generalized 
Study Area 

Washington 
PMSA 

Percentage 
Comparison 

Age Number Percent Number Percent Number Percent Virginia U.S. 
Under 18 0 0.0 92,510 29.3 1,246,034 25.3 24.6 25.9 
Under 5 0 0.0 27,980 8.9 343,485 7.0% 6.5 6.9 
5 to 17 0 0.0 64,530 20.4 902,549 18.2 18.0 19.0 
18 to 21 0 0.0 11,289 3.6 236,279 4.8 5.6 5.1 
22 to 29 0 0.0 37,957 12.0 566,509 11.5 11.0 10.9 
30 to 39 0 0.0 66,958 21.2 870,714 17.7 16.2 15.5 
40 to 49 0 0.0 55,181 17.5 800,929 16.3 15.8 15.2 
50 to 64 0 0.0 39,543 12.5 756,400 15.4 15.6 15.0 

65 and over 0 0.0 12,465 3.9 446,288 9.1 11.3 12.5 
Total 0 0.0 315,904 100.0 4,923,153 100.0 100.0 100.0 

Median Age --- --- 34.9 35.7 35.3 

Sources: U.S. Census Bureau, Census, 2000; URS Corporation, 2003. 
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Income Distribution - The household income distribution characteristics for the GSA are shown in 
Table 4.2.2-7.  Most households in the GSA earn more income than their counterparts in the Washington 
PMSA, Virginia, or the nation as evident by the fact that 58 percent of the households earned at least 
$75,000 according to the 2000 Census.  The GSA also has lower percentages of households earning less 
than $35,000 and higher percentages of households earning greater than $35,000 than does the 
Washington PMSA, Virginia, or the United States.  The median income of the GSA households is 
$90,236, which is nearly twice as high as the state median household income of $46,677.  Another 
income indicator is the percentage of population and families living in poverty.  Only 5.8 percent of the 
GSA population is classified as being below the poverty level as compared to 7.4 percent for the 
Washington PMSA population, 9.6 percent of Virginia’s residents, and 12.4 percent of the United States 
population.   

Age Distribution - Age characteristics of the GSA are shown on Table 4.2.2-8.  The GSA has 92,510 
children younger than 18 years old comprising 29.3 percent of the total population.  This is a higher 
percentage of children under 18 as compared to the Washington PMSA, Virginia, or the United States.  
The GSA also has a much lower percentage of people aged 65 and over than does the Washington 
PMSA, Virginia, or the United States.  On the other hand, the GSA has higher percentage of residents 
ages 30 to 39 than does the Washington PMSA, Virginia, or the United States.  This age distribution 
pattern is typical of suburban communities with high concentrations of families with school-aged children.   

Detailed Study Area - The DSA is predominantly IAD and industrial property.  There are no residences 
located within the DSA. 

4.2.2.4 Environmental Justice 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations, requires Federal agencies like FAA to consider environmental justice issues in 
their policies, activities, and procedures.  A Presidential Memorandum directed to the heads of all 
departments and agencies accompanied the Executive Order 12898.  The memorandum states "each 
Federal agency shall analyze the environmental effects, including human health, economic, and social 
effects, of Federal actions, including effects on minority communities and low-income communities, when 
such analysis is required by NEPA."  The memorandum particularly emphasizes the importance of 
NEPA's public participation process, directing that "each Federal agency shall provide opportunities for 
community input in the NEPA process."  Agencies are further directed to "identify potential effects and 
mitigation measures in consultation with affected communities, and improve the accessibility of meetings, 
crucial documents, and notices."  The FAA, a division of the U.S. DOT, is included in the DOT Order 
5610.2 Actions to Address Environmental Justice in Minority Populations and Low-Income Populations 
(62 Federal Register 18377 et seq. April 15, 1997).  In August 2000, FAA published the Environmental 
Justice Q&A: Interim FAA Policy Guidance that discusses how FAA can integrate environmental justice in 
the NEPA process.  

The racial, ethnic, and low-income characteristics of the GSA are discussed in Section 4.2.2.3.  There 
are no residents living within the DSA.  The GSA minority population is 26.3 percent as compared to 
nearly 40 percent for the Washington PMSA, 27.7 percent for Virginia, and 24.8 percent for the nation.  
The GSA Hispanic and Latino population is 8.8 percent, which is identical to the Washington PMSA 
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percentage and higher than the state percentage.  Only 5.8 percent of the GSA population is below 
poverty, which is less than the low-income population percentages for the Washington PMSA, the state, 
and the nation. 

Environmental justice impacts are evaluated in Section 5.2.3 through the quantification of population 
and households affected by the various impacts categories for each of the alternatives.  The objective 
of this analysis is to determine whether there would be a disproportionately high adverse impact on 
minority and low-income populations and households in accordance with Executive Order 12898 and the 
DOT Order 5610.2.  The environmental justice section examines the racial and income characteristics of 
the population affected by aircraft noise, residential relocations, and property acquisitions. 

4.2.2.5 Child Safety 

Executive Order 13045, Protection of Children from Environmental Health Risks and Safety Risks 
(April 21, 1997), requires Federal agencies to make it a high priority to identify and assess environmental 
health and safety risks resulting from policies, programs, activities and standards that may 
disproportionately affect children.  As discussed previously, the GSA has a higher percentage of children 
under 18 as compared to the Washington PMSA, Virginia, or the United States.  Schools and day care 
centers are locations where the potential for a child to be exposed to environmental health risks is 
increased since a higher concentration of children are located in one place during the day.  There are no 
schools or day care centers located within the DSA.  Section 5.2.3 examines whether there are any 
residences, schools, or day care centers located in the GSA that are affected by aircraft noise, relocations 
or property acquisitions. 

4.2.3 U.S. DOT SECTION 4(f) AND SECTION 6(f) RESOURCES 

4.2.3.1 U.S. DOT Act of 1966, Section 4(f) 

Section 4(f) of the DOT Act of 1966 [recodified in 1983 as Title 49, Section 303(c) of the USC] provides 
for the protection of publicly owned recreational and cultural resources and requires analysis of potential 
impacts to these resources arising from proposed DOT actions.  A Section 4(f) evaluation must be 
prepared for any DOT-funded project that uses such properties, which include parks and recreation 
areas; wildlife and waterfowl refuges; or historic sites of national, state, or local significance.  Under 
Section 4(f), proposed DOT actions that require the “use” of the aforementioned resources shall not be 
approved unless:  (1) there is no feasible or prudent alternative to the use of these resources; and (2) all 
possible planning to avoid or minimize harm to such land has been undertaken during the development of 
the project.   

"Use," within the content of Section 4(f), is not limited to the actual physical taking of such lands, but also 
includes potential indirect adverse impacts, which is referred to as “constructive use.”  Constructive use 
may occur when impacts substantially impair or diminish those activities, features, or attributes within the 
resource that contribute to its significance or enjoyment in terms of its environmental, recreational, 
ecological, or historic significance.  Constructive use could occur as a result of noise impacts, visual 
intrusions, or other such indirect effects.  In determining whether indirect noise impacts are significant and 
constitute a constructive use under Section 4(f), FAA uses its Land Use Compatibility Criteria as 
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contained in FAR Part 150.  Noise exposure is determined through development of cumulative noise 
exposure data for an average annual day and is referred to as the Day-Night Average Sound Level 
(DNL).  DNL is the average noise over a 24-hour period except that noises occurring at night (defined as 
10:00 p.m. through 7:00 a.m.) are artificially increased by 10 A-weighted decibels (dBA) to account for the 
decrease in background noise levels and increased human sensitivity at night.  FAR Part 150 guidelines 
indicate that all land uses are normally compatible with aircraft noise at exposure levels below DNL 65 
dBA.  According to the FAR Part 150 Land Use Compatibility Criteria, recreational land uses, including 
golf courses and water recreation, are compatible with DNL levels up to 70 dBA.  If a substantial 
impairment to the public use of the Section 4(f) resource occurs from the proposed project, all reasonable 
steps must be taken to mitigate the adverse impact.   

Section 4(f) also applies to historic sites, both privately and publicly owned, that are on, or have been 
determined to be eligible for listing on, the National Register of Historic Places (NRHP) as well as those 
sites that have been determined to be of state or local significance.  When qualified historic sites are 
determined to be in the proposed project study area, all requirements of the National Historic 
Preservation Act of 1966 (NHPA) must be complied with prior to disturbance of the structure or site.  In 
historic districts, Section 4(f) normally does not apply where an affected or potentially affected property is 
not individually historic, is not an integral part of the historic district in which it is located, and does not 
contribute to the factors that distinguish the district as historic (DOT et al., 2002). 

Section 4(f) further protects archaeological sites on, or eligible for listing on, the NRHP if consultation with 
the Virginia Department of Historic Resources (VDHR), which is the State Historic Preservation Office 
(SHPO), and the Advisory Council for Historic Preservation leads to a determination that the site warrants 
preservation in place.  Section 4(f) also applies to archaeological sites of state or local significance.  
However, if the site is only deemed important based on what can be learned by data recovery and has 
minimal value for preservation in place, then Section 4(f) does not apply (DOT et al., 2002). 

4.2.3.2 Land and Water Conservation Fund Act, Section 6(f) 

Section 6(f) of the Land and Water Conservation Fund Act of 1975 (L&WCF), as amended, preserves 
outdoor recreation resources through the purchase and improvement of recreational lands, wildlife and 
waterfowl refuges, and other similar resources.  The Act established a fund for Federal acquisition of park 
and recreational lands and also provides matching grants to state and local governments for recreation 
planning, acquisition, and development.  Lands purchased by this fund are protected from conversion to 
uses other than public outdoor recreation.  Virginia's Department of Conservation and Recreation (VDCR) 
administers a grant-in-aid program for the acquisition and development for public outdoor recreation 
areas and facilities.  Funding for the acquisition and/or development of outdoor public recreation facilities 
is provided through state general fund appropriations, when available, and from Federal apportionment 
from the L&WCF.  There are no Section 6(f) resources within the Loudoun County portion of the GSA.  
The Fairfax County Park Authority has stated that Land and Water Conservation Funds were used at 
Ellanor C. Lawrence Park, located south of IAD on Route 28 (Sully Road) (Fairfax County Park Authority, 
April 4, 2003). 
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4.2.3.3 Methodology 

The study area for the Section 4(f)/6(f) analysis includes areas adjacent to the existing airport boundary 
(GSA) as well as those areas that have the potential to be directly impacted by construction and/or 
operation of the alternatives (DSA).  Sources used to compile information on Section 4(f)/6(f) resources 
include commercial maps for Fairfax and Loudoun counties, Fairfax and Loudoun county governments, 
the Northern Virginia Regional Park Authority, the NRHP, the Virginia Parks Department, and the National 
Park Service (NPS).   

For this Section 4(f)/6(f) analysis, detailed resource investigations were limited to the Historic Architectural 
Resources Area of Potential Effect (APE) developed for the historic and archaeological resources 
inventory presented in Section 4.2.4.2.  This process results in identifying only those Section 4(f)/6(f) 
resources that have the potential to experience either a physical taking or a constructive use as a result of 
the proposed project. 

4.2.3.4 Section 4(f) Resources Located Within the APE 

A thorough review of existing land use mapping and resource agency files indicates there are no wildlife 
and/or waterfowl refuges/management areas of national, state, or local significance in the Historic 
Architectural Resources APE.  While there are a number of public parks and schools with publicly 
accessible recreation facilities within the GSA, none of these resources are located within the Historic 
Architectural Resources APE.  A figure and a detailed description of the public park and recreational 
resources within the GSA is provided in Appendix C-1. 

There are historic, cultural, and archaeological resources located within the APE that are Federally 
significant under Section 106 of the NHPA and are, therefore, protected under Section 4(f).  These 
resources have been identified through coordination with the VDHR.  A detailed description of these 
resources is provided in Section 4.2.4 of this DEIS. 

The VDHR maintains an inventory of all structures that are at least 50 years old in the Virginia Landmarks 
Register.  These structures are not considered historically significant until their individual NRHP eligibility 
has been determined, at which time they would be comparable to those resources identified for 
Section 106. 

Fairfax County identifies its locally significant historic resources in the Fairfax County Landmarks 
Inventory.  Several Fairfax County Landmarks are located within the GSA; however, none of these 
resources are located within the Historic Architectural Resources APE.  A figure and a list of the Fairfax 
County Landmarks within the GSA are provided in Appendix C-1.  Loudoun County identified its local 
historic properties through designated Historic Districts.  There are no Loudoun County Historic Districts 
within either the GSA or the APE. 

4.2.4 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

4.2.4.1 Compliance with Section 106 of the NHPA 

Historic and archaeological resources that are listed or eligible for listing in the NRHP, that may be 
affected by an undertaking by a Federal agency, are protected by Federal law, primarily the NHPA, as 
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amended, and its implementing regulations, 36 CFR 800 (January 2001).  These laws and regulations are 
invoked by the involvement of Federal funding, licensing, or permitting.  Under the authority of Section 
106 of the NHPA, FAA, prior to the approval of an Airport Layout Plan (ALP) and issuance of a grant for 
and funding of an undertaking - specifically, a proposed airport improvement - must take into account the 
potential effects the undertaking may have on properties listed in or eligible for listing in the NRHP. 

4.2.4.2 Historic Architectural Resources APEs 

To determine the effect an undertaking may have on properties listed or eligible for listing in the NRHP, 
an APE must be identified by FAA in consultation with the SHPO.  The APE is the geographic area or 
areas within which an undertaking may directly or indirectly cause changes in the characteristics of 
historic properties that make them eligible for the NRHP (36 CFR 800.16[d]).  Such changes may include 
physical destruction, damage, or alteration of a property; change of the character of the property’s use or 
of physical features within its setting that contribute to its historic significance; and introduction of visual, 
atmospheric, or audible elements that diminish the integrity of the property’s significant historic features 
(36 CFR 800.5[a][2]).  Based on these factors, the APE associated with historic architectural resources for 
the proposed IAD improvements includes the limits of disturbance associated with these improvements 
and those locations that would newly fall within the DNL 65 dBA noise contour as a result of the proposed 
project.  Consideration has also been given to historic properties located adjacent to the DNL 65 dBA 
contour. 

The DNL is a scientifically modeled level of sound that has been shown to be directly linked to human 
beings and "annoyance level."  Section 4.2.5 provides more information on aircraft noise.  Location 
outside the DNL 65 dBA is considered compatible with land uses that include residential, educational, 
religious, medical, and outdoor recreational (Section 4.2.5, Table 4.2.5-5).  The use of the DNL 65 dBA 
contour to define an APE for historic architectural resources is based on accepted FAA land-use 
compatibility guidelines (FICUN, 1980). 

The historic architectural APE for this DEIS, which falls between the current DNL 65 dBA noise contour 
and the combined DNL 65 dBA noise contours for each of the project alternatives, is depicted on 
Figure 4.2.4-1.  The APE also includes property that would be physically taken or impacted by the 
project.  Although the DNL 65 dBA noise contour was used to establish the boundaries of the APE, the 
historic resources within the APE were evaluated with respect to all environmental impact categories for 
potential impacts (see Chapter 5.0, Environmental Consequences).  The historic architectural APE was 
submitted to the SHPO for comment on February 26, 2003.  Upon review, the SHPO concurred with the 
APE described above on June 9, 2003 (Appendix C-2). 

4.2.4.3 Archaeological Resources APEs 

An archaeological resource is any prehistoric or historic district, site, building, structure, or object that 
occurs in an archaeological context and is 50 years old or older.  The APE for archaeological resources is 
defined as all locations associated with the proposed undertaking that will result in the alteration and 
disturbance of surface and subsurface soils that contain or have the potential to contain archaeological 
sites.  Therefore, the APE regarding archaeological resources addresses the limits of ground disturbance 
associated with the proposed project and reasonable alternatives and lies within the APE described 
earlier. 
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4.2.4.4 Historic Architectural Investigations 

As part of its identification of historic properties, FAA has assembled a list of properties within the Historic 
Architectural APE that have been listed in the NRHP, have been previously determined eligible for listing 
in the NRHP, or must be determined eligible through ongoing consultation with the Virginia SHPO.  
Table 4.2.4-1 summarizes the status of individual architectural resources and districts located within the 
Historic Architectural APE based upon an analysis of the files of the VDHR, the National Register 
Information System, and field surveys conducted for this DEIS.  Figure 4.2.4-1 depicts the location of 
these 14 resources within the Historic Architectural APE.  The following contains a brief description of the 
architectural resources.  The numbers on the figure represent the numbers assigned to the resources by 
the VDHR. 

TABLE 4.2.4-1 
SUMMARY OF HISTORIC ARCHITECTURAL RESOURCES 

IN OR ADJACENT TO THE HISTORIC ARCHITECTURAL APE 
 

VDHR # Name NRHP Status 
029-0037 Sully Plantation Listed 
029-5274 Manassas Gap Railroad Bed Not Eligible 
053-0008 Dulles Airport Historic District Eligible 
053-5252 Farmstead Not Eligible 
053-5253 Building (not numbered) - National Weather Service, Sterling Facility Not Eligible 
053-5254 Building 19 - National Weather Service, Sterling Facility Not Eligible 
053-5255 Building 18 - National Weather Service, Sterling Facility Not Eligible 
053-5256 Building 22 - National Weather Service, Sterling Facility Not Eligible 
053-5257 Building 14 - National Weather Service, Sterling Facility Not Eligible 
053-5258 Building 16 - National Weather Service, Sterling Facility Not Eligible 
053-5261 Interservice Radio Propagation Laboratory Complex Not Eligible 
053-5263 Moran House Not Eligible 
053-5264 McCulloch Farm Ruins Not Eligible 
053-5266 House at 44210 Beaver Meadow Road Ruins Not Eligible 

Not Eligible = Not recommended for eligibility in the NRHP. 
Sources: URS Corporation, 2004; VDHR, 2003. 
 

Resources Listed or Determined Eligible for NRHP Listing 

Sully Plantation (VDHR #029-0037) - This property features a primary residence with elements of both 
Georgian and Federal architectural styles, completed in 1799 by Richard Bland Lee, and several 
associated contributing outbuildings and landscape features. 

Dulles International Airport Historic District (VDHR #053-0008) - This district includes Eero Saarinen’s 
Main Terminal and several contributing service buildings and landscape features. 

Resources Pending Determination of Eligibility for NRHP Listing as a Result of Inventory of the 
APE for the EIS 

In addition to identifying properties that are listed in or have been determined eligible for listing in the 
NRHP, FAA has undertaken fieldwork and research for the identification and evaluation of historic 
architectural properties within the APE that have not been evaluated for NRHP eligibility.  The fieldwork 
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for this effort has been completed and a study reporting on the results of FAA’s historic property 
identification and evaluation has been submitted to the Virginia SHPO for concurrence.  FAA has 
determined that none of these resources meet the Criteria for Evaluation for listing in the NRHP.  The 
following is a brief description of the identified resources that are pending a non-eligibility concurrence.   

Manassas Gap Railroad Bed (VDHR #029-5274) - This property features extant portions of the 
Manassas Gap Railroad bed, which was constructed circa 1850. 

Farmstead (VDHR #053-5252) - This property includes several masonry agricultural ruins, likely built 
before 1940. 

Building (not numbered) - National Weather Service, Sterling Facility (VDHR #053-5253) - This 
property features an equipment shed and antenna array set within a fenced enclosure. 

Building 19 - National Weather Service, Sterling Facility (VDHR #053-5254) - This property includes a 
1948 one-story laboratory. 

Building 18 - National Weather Service, Sterling Facility (VDHR #053-5255) - This property features a 
1948 one-story laboratory. 

Building 22 - National Weather Service, Sterling Facility (VDHR #053-5256) - This property includes a 
circa 1950 corrugated metal Quonset hut. 

Building 14 - National Weather Service, Sterling Facility (VDHR #053-5257) - This property features a 
1948 one-story laboratory. 

Building 16 - National Weather Service, Sterling Facility (VDHR #053-5258) - This property includes a 
1950 one-story laboratory. 

Interservice Radio Propagation Laboratory Complex (VDHR #053-5261) - This property features a 
grouping of 21 associated buildings, structures, and objects built between 1943 and the present.  The 
facility was originally developed during WW II as a short-wave radio testing facility.  The property is 
currently vacant. 

Moran House (VDHR #053-5263) - This property includes a circa 1930 one-story house, which was 
moved to this site, and a one-story outbuilding. 

McCulloch Farm Ruins (VDHR #053-5264) - This property features the structural ruins of a house and 
nine agricultural outbuildings, constructed circa 1900. 

House at 44210 Beaver Meadow Road Ruins (VDHR #053-5266) - This property includes the ruins of a 
circa 1955 brick masonry residence. 
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4.2.4.5 Archaeological Investigations 

Numerous archaeological investigations have been conducted within the IAD boundaries, the detailed 
study area, and the immediate vicinity.  While dozens of archaeological sites have been identified within 
the airport boundaries and its vicinity, to date, only 14 archaeological sites that may be eligible for 
inclusion in the NRHP have been identified within the Archaeological Resources APE (Table 4.2.4-2).  
Figure 4.2.4-2 shows the generalized location of these archaeological resources (for site security 
purposes, exact locations are not shown). 

Three of the sites (44LD538, 44LD539, and 44LD543) were identified during the Phase I survey by 
Greenhorne & O’Mara, Inc. in 1999 (Greenhorne & O’Mara, 1999).  Two of the sites (44FX2540 and 
44FX2541) were identified during the Phase I survey by Elizabeth A. Comer (Inashima, 2001).  In 2003, 
MWAA contracted the firm of John Milner Associates (JMA) to conduct additional archaeological studies 
in areas that may be impacted by the proposed project.  JMA is recommending Phase II Evaluation 
studies for nine of those archaeological sites (44LD1029, 44LD1034, 44LD1037, 44LD1041, 44LD1042, 
44LD1077, 44LD1081, 44FX2839, and 44FX2840) (JMA, November 2003).  The JMA field studies have 
been completed but the report is still in the final preparation stages and has not been approved by the 
SHPO.  Phase II Evaluation studies were recommended for all of the 14 sites to determine if they are 
eligible for inclusion on the NRHP.  With SHPO concurrence, these Phase II investigations are anticipated 
to be completed between the issuance of the DEIS and the Final EIS (FEIS).  Therefore, results or final 
determinations of NRHP eligibility for these sites are not currently available.  The following is a brief 
discussion of the 14 potentially significant sites. 

Site 44LD538 (the Armel farmstead) is a multi-component prehistoric seasonal camp and 19th to 20th 
century historic farm complex.  Site 44LD538’s prehistoric component consists of Middle Archaic Period 
(8,500 to 7,000 years Before Present) and Late Archaic-Early/Middle Woodland Period (5,000 to 2,000 
years Before Present) diagnostic artifacts.  Site 44LD539 is a multi-component prehistoric seasonal base 
camp and an 18th through 20th century historic artifact scatter (associated with either the Armel 
farmstead or a generalized trash scatter).  The prehistoric component of site 44LD539 consists of Middle 
Archaic Period (8,500 to 7,000 years Before Present) and Late Archaic to Early/Middle Woodland Period 
(5,000 to 2,000 years Before Present) diagnostic artifacts.  Site 44LD543 is a 19th to 20th century historic 
farmstead (possibly associated with the Moran family).  Sites 44LD1029, 44LD1034, 44LD1041 are all 
multi-component prehistoric and historic sites.  Site 44LD1037 is a prehistoric site and site 44LD1042 is 
an historic site.   

Sites 44FX2839, 44FX2840, 44FX1077, and 44FX1081 are all prehistoric sites.  Site 44FX2540 is a late 
19th through late 20th century historic site associated with the Delay farmstead.  The site is a residence 
with two associated wells and a trash scatter.  Site 44LD2541 is a late 19th through late 20th century 
historic site containing domestic trash scatter.  

A determination of eligibility on these sites will be made by FAA and MWAA, after consultation with the 
SHPO, following the completion of the additional, ongoing studies previously discussed. 
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TABLE 4.2.4-2 
POTENTIALLY ELIGIBLE ARCHAEOLOGICAL SITES WITHIN THE APE 

 
Site 

Number Site Description 
NRHP Eligibility/ 

Further Study Requirements Reference 

44LD538 

Large multi-component site, including Middle Archaic 
through Middle Woodland Period prehistoric components 
(hunting and gathering camp), and 19th and 20th century 
historic components (domestic and agricultural aspects). 

Eligibility undetermined, Phase II 
Evaluation Study Recommended 

VDHR site file; Fischler et al. 1999:i,12-
15, 20, 24, 26, 28, 29, 30-35 

44LD539 

Large multi-component site, including Middle Archaic, 
Early and Middle Woodland Period components, as well 
as second half 18th century through 20th century 
components. 

Eligibility undetermined, Phase II 
Evaluation Study Recommended VDHR site file; Fischler et al. 1999 

44LD543 Late 19th century domestic/agricultural site.  There are 
also abandoned structures present at the site. 

Eligibility undetermined, Phase II 
Evaluation Study Recommended VDHR site file; Fischler et al. 1999 

44LD1029 Multi-component prehistoric and historic site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44LD1034 Multi-component prehistoric and historic site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44LD1037 Multi-component prehistoric and historic site. 
Eligibility undetermined, Phase II 
Evaluation Study Recommended for 
Prehistoric Component Only 

John Milner Associates 2003 (draft) 

44LD1041 Multi-component prehistoric and historic site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44LD1042  Historic site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44LD1077  Prehistoric site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44LD1081  Prehistoric site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44FX2540 Late 19th through late 20th century site associated with a 
domestic residence, two wells, and a trash scatter. 

Eligibility undetermined, Phase II 
Evaluation Study Recommended VDHR site file; Inashima 2001:i, 55 

44FX2541 Late 19th through late 20th century historic site 
associated with domestic trash scatter. 

Eligibility undetermined, Phase II 
Evaluation Study Recommended VDHR site file; Inashima 2001:i, 55 

44FX2839  Prehistoric site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

44FX2840  Prehistoric site. Eligibility undetermined, Phase II 
Evaluation Study Recommended John Milner Associates 2003 (draft) 

Source:  MWAA, 2004 - Compiled by URS Corporation, 2004. 
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4.2.4.6 Program for Compliance with Section 106 of the NHPA 

Initial inventories of the historic architectural and archaeological resources have been performed within 
the respective APEs.  Phase I Archaeological Identification Surveys have been completed on IAD 
property by MWAA, and Phase II studies are underway and are expected to be completed in time to 
include the information in the FEIS. A Consultation Concurrence Statement related to the archaeological 
investigations was signed by the SHPO on June 28, 2004 (Appendix C-2).  This statement documents 
the ongoing consultation procedures and compliance with the terms of the 1987 Programmatic 
Agreement that pertains to Section 106 of NHPA and Section 4(f) of the Department of Transportation 
Act.  As noted previously, FAA has submitted Section 106 documentation for historic architectural 
resources to the SHPO for concurrence on determination of eligibility findings, and assessment of effects 
of the undertaking.  Pursuant to the Consultation Concurrence Statement, MWAA plans to submit a series 
of archaeological reports (Phase I identification surveys; Phase II evaluation surveys; and if required, 
Phase III data recovery) to the SHPO for review and comment.  This coordination is anticipated to be 
ongoing during the issuance of this DEIS.  Revised data will be included in the FEIS. 

4.2.5 AIRCRAFT NOISE 

Section 4.2.5.1 addresses the descriptors and effects associated with aircraft noise.  Section 4.2.5.2 
reviews the methodology for the prediction of aircraft noise.  Section 4.2.5.3 presents the data used to 
generate the aircraft noise exposure for existing (2002) conditions described in Section 4.2.5.4.  The 
compatibility of surrounding land use within the GSA is discussed in Section 4.2.5.5. 

4.2.5.1 Aircraft Noise Descriptors and Effects 

The terms and metrics associated with aircraft noise relative to this DEIS are complex and are discussed 
in detail in Appendix D-1 along with potential effects of aircraft noise.  In general and in this document, 
noise or sound levels are expressed in terms of A-weighted decibels (dBA).   

Due to FAA guidelines and common practice, aircraft noise is primarily presented and judged in terms of 
computer-generated estimates of Day-Night Average Sound Level (DNL).  DNL is a time-average sound 
level that (logarithmically) averages aircraft sound levels at a location over a 24-hour period, with a 
10-decibel adjustment added to those noise events that take place between 10:00 p.m. and 7:00 a.m. 
(local time) the following morning.  The 10:00 p.m. to 7:00 a.m. period is defined as nighttime (or night), 
and the 7:00 a.m. to 10:00 p.m. period is defined as daytime (or day).  DNL accounts for the noise levels 
of all individual aircraft events, the number of times those events occur and the period of day/night in 
which they occur. 

For brevity and because DNL only utilizes A-weighted sound levels, this document hereinafter omits the 
“dBA” suffix.  For example, “65 dBA DNL” will be represented by “65 DNL.” 
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4.2.5.2 Noise Prediction Methodology 

The FAA developed the computer-based program called the Integrated Noise Model (INM) as the primary 
tool for analyzing and evaluating noise impacts from aircraft operations at airports.  Its use is prescribed 
for all FAA-sponsored airport projects requiring environmental evaluation (FAA, 2004).  Version 6.1 was 
the version used for this document (FAA, 1999; FAA, 2002).  The INM incorporates the number of annual 
average daily daytime and nighttime flight and run-up events, flight paths, run-up locations, and profiles of 
the aircraft along with its extensive internal database of aircraft noise and performance information, to 
calculate the DNL at many points on the ground around an airport.  From a grid of points, the INM 
contouring program draws contours of equal DNL to be superimposed onto land use maps.  For this 
document, DNL contours of 65, 70, and 75 were developed. DNL contours are a graphical representation 
of how the noise from IAD’s annual average daily aircraft operations is distributed over the surrounding 
area.  The INM can calculate sound levels at any specified point so that noise exposure at representative 
locations around an airport can be obtained. 

The results of the INM analysis provide a relative measure of noise level around airfield facilities.  When 
the calculations are made in a consistent manner, the INM is most accurate for comparing before and 
after noise effects resulting from forecast changes or alternative noise control actions.  It allows noise 
predictions for such proposed projects without the actual implementation and noise monitoring of those 
actions. 

4.2.5.3 Modeled Aircraft Operations 

Appendix D-2 describes in detail the sources and derivation of the INM input data for existing (2002) 
conditions including airport layout, weather, flight operations, runway use, flight tracks, track use, flight 
profiles, and run-up operations/profiles.  The following sections summarize the data in Appendix D-2. 

Airport Layout - IAD has three pairs of runways: 1L/19R, 1R/19L, and 12/30.  Runways 1L/19R and 
1R/19L are parallel and orientated in a north-south direction and are located to the west and east of the 
main terminal building, respectively.  Runways 1L/19R and 1R/19L are each 11,500 feet in usable length.  
Runway 1R/19L is approximately 6,700 feet east and 5,100 feet south of Runway 1L/19R.  Runway 12/30 
is west and south of the north-south parallel runways and is orientated in a primarily east-west direction.  
Runway 12/30 is 10,501 feet in usable length.  The existing condition (2002) runways and their lengths 
are presented in Appendix D-2, Table D-2.1. 

Weather and Climate - The weather and climate conditions for IAD are described in Appendix D-2.  The 
INM default values for temperature (57.9 degrees Fahrenheit [° F]), pressure (29.92 inches of mercury), 
humidity (70 percent), and headwind (8 knots) were used to model noise levels for the existing conditions 
at IAD.  The default airport temperature is computed using the International Standard Atmosphere (ISA) 
equation for “standard-day” temperature versus altitude.  ISA temperature is 59° F at mean sea level and 
it gets progressively colder at higher airport elevations.  The default airport pressure is 29.92 inches of 
mercury at all airport elevations because atmospheric pressure is referred to sea level.  The default 
average headwind is 8 knots, which is the value used in the SAE-AIR 1845 equations.  INM uses 
temperature, pressure, and headwind when computing procedural profiles.  Humidity is only used in 
calculating atmospheric absorption. 
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Flight Operations - As shown in Table 4.2.5-1 and Appendix D-2, Table D-2.2, modeled annual 
operations for the existing (2002) conditions totaled 372,629.  Jet operations accounted for approximately 
74 percent of the total, while nighttime operations accounted for 7 percent of the total.  Appendix D-2, 
Tables D-2.3 through D-2.5 list the annual departure and arrival operations by representative INM 
aircraft type for air carrier/air taxi (including cargo), general aviation, and military groups. 

Aircraft Operational Flows - IAD operates in four major aircraft operational “flows” - Mixed, North, 
South, and Northwest.  Traffic demand, wind speed and direction, cloud ceiling, and visibility primarily 
influence the usage of each flow.  During Visual Meteorological Conditions (VMC) when aircraft can 
operate under Visual Flight Rules (VFR) and during calm wind conditions, the most common operating 
flow is Mixed flow.  In Mixed flow, arrivals occur on Runway 19L and 19R (a small number of arrivals also 
occur on Runway 12) and departures occur on Runways 19L and 30.  The next most common operating 
flow overall and the most common during Instrument Meteorological Conditions (IMC), when aircraft are 
required to operate under Instrument Flight Rules (IFR), is North flow.  Under North flow, Runway 30 is 
used for departures and Runways 1L and 1R are used for arrivals and departures.  In South flow, which is 
used less frequently, arrivals and departures occur on Runways 19L and 19R and arrivals occur on 
Runway 12.  Overall, the Mixed, North, and South flows are in use 99 percent of the time.  Northwest flow 
occurs when high-speed winds from the northwest (steadily blowing at 20 knots or greater) prevent all 
aircraft from operating on the north-south runways. 

Runway Use - A summary of the modeled annual average daily utilization of IAD runways is presented in 
Table 4.2.5-2.  During the daytime, most of the arrivals (27 percent each) would use Runways 19R 
and 1L and most of the departures (52 percent) would use Runway 30.  During the nighttime, most of the 
arrivals (29 percent) would use Runway 1R and most departures (38 percent) would use Runway 30.  
The 2002 Existing Condition runway utilization is shown by daytime and nighttime periods on 
Appendix D-2, Figure D-2.1. Overall runway utilization by equivalent operations is shown on 
Figure D-2.2. 

Flight Tracks - Flight tracks are the aircraft’s actual path through the air projected vertically onto the 
ground.  Appendix D-2, Figures D-2.3 through D-2.9 depict modeled departure and arrival flight tracks 
with their associated dispersion tracks for each of the operational flows described above.  The primary 
flight tracks are shown in these figures as solid lines, while the dispersion tracks are shown as dashed 
lines.  Areas not covered by either solid or dashed lines may or may not be subject to aircraft over-flights; 
flight tracks were not modeled in these areas due to their infrequent or non-existent use. 

Track Use - Utilization percentages of the flight tracks are tabulated in Appendix D-2, Tables D-2.6 
through D-2.9 by aircraft body type and time period (day/night) for air carrier/air taxi, military, and general 
aviation aircraft. 
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TABLE 4.2.5-1 
SUMMARY OF ANNUAL AIRCRAFT FLIGHT OPERATIONS (2002) 

 
Arrival Departure Total Aircraft 

Family Aircraft Category Day Night Total Day Night Total Day Night 
Grand 
Total 

Wide-Body Jet 13,898         770 14,668 13,424 1,248 14,672 27,322 2,018 29,340
Narrow-Body Jet 38,749 6,421 45,170       41,421 3,749 45,170 80,170 10,170 90,340
Regional Jet 40,742         764 41,506 39,347 2,157 41,504 80,089 2,921 83,010

Air Carrier/ 
Air Taxi 

and Cargo 
Commercial Turboprop 41,843 1,321 43,164       40,576 2,588 43,164 82,419 3,909 86,328
Business Jet 32,438 2,575 35,013 32,787      2,227 35,014 65,225 4,802 70,027
Twin-Engine Turboprop 3,255 148 3,403       3,230 173 3,403 6,485 321 6,806
Twin-Engine 
(Non-Turbo) Prop 1,223         492 1,715 1,527 188 1,715 2,750 680 3,430

General 
Aviation/ 
Air Taxi 

Single-Engine Prop          619 114 733 717 16 733 1,336 130 1,466
Jet 584         --- 584 584 --- 584 1,168 --- 1,168Military 
Turboprop          357 --- 357 357 --- 357 714 --- 714

Total 173,708         12,605 186,313 173,970 12,346 186,316 347,678 24,951 372,629
Day/Night Distribution          93% 7% 100% 93% 7% 100% 93% 7% 100%

Day = 7:00 a.m. to 10:00 p.m. 
Night = 10:00 p.m. to 7:00 a.m. 

Note:  Minor differences between total arrivals and total departures may exist due to rounding. 

Sources: Wyle Labs Radar Analysis, July 2003;  IAD Updated Activity Forecasts and Simulation, HNTB Corp., November 2003, Table 4, Page 8. 
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TABLE 4.2.5-2 
SUMMARY OF OVERALL ANNUAL AVERAGE DAILY RUNWAY UTILIZATION (2002) 

 
2002 Existing Condition 

All Aircraft 
Daytime Nighttime Equivalent Operations* 

Runway Status Arrival Departure Arrival Departure Arrival Departure 
1L Existing 27% 6% 27% 16% 26.9% 10.4% 

19R Existing 27% 3% 21% 8% 24.8% 5.2% 
1R Existing 26% 10% 29% 4% 27% 7.6% 
19L Existing 8% 29% 2% 33% 5.6% 30.9% 
12 Existing 11% 0% 20% 0% 14.7% 0% 
30 Existing 1% 52% 1% 38% 1% 45.9% 

Total  100.0% 100.0% 100.0% 99.0% 100.0% 100.0% 

* Equivalent operations equal daytime operations plus ten times nighttime operations (accounting for the DNL 
nighttime weighting factor). 

Source: Wyle Labs Radar Analysis, July 2003. 
 

Flight Profiles - Flight profiles model the vertical paths of aircraft during departure and arrival to 
determine the altitude, speed, and engine thrust or power of an aircraft at any point along a flight track.  
INM uses this information to calculate noise exposure on the ground.  Profiles are unique to each aircraft 
type and are based on user (e.g., airline) operational procedures, temperature, and aircraft weight.  
Standard INM departure and arrival profiles were used for this analysis.  Stage (or trip) length information 
determined the standard profile for each departing aircraft.  See Appendix D-2, Table D-2.10 for the 
definition of stage length.  Departing aircraft were modeled beginning with takeoff roll and ending when 
the aircraft reached an altitude of 10,000 feet above field elevation.  Arriving aircraft were modeled with a 
standard 3-degree descent angle for all approaches, beginning at an altitude of 6,000 feet above field 
elevation and ending with the aircraft touchdown and roll-out. 

Run-Up Operations - Prior to flight or during maintenance, aircraft engines are sometimes operated 
(i.e., “run”) to check their performance.  These engine operations, simply called run-ups, are typically 
cyclic, i.e., power/throttle is increased and decreased, and can last several minutes.  Maintenance 
run-ups are often performed at nighttime. 

Annual maintenance run-ups are listed in Appendix D-2, Table D-2.11 for the 2002 Existing Condition.  
Maintenance run-ups would be performed at the hold-short areas of Runways 19 and 30 with the aircraft 
oriented at runway heading.  High-power run-ups would last no more than 10 minutes each, but would 
occur primarily during the nighttime period.  Approximately two high-power run-ups, on average, would be 
conducted every night. 

4.2.5.4 Aircraft Noise Exposure for 2002 

The noise exposure is presented as acreage of on- and off-airport land exposed to various levels of 
aircraft noise. 

Noise-sensitive areas, including schools, churches, day care centers, historic sites, parks, and recreation 
areas were identified using a Geographic Information System (GIS) database, and are shown on 
Figure 4.2.5-1.  Using the INM, the exposure from aircraft noise was calculated at these specific noise-
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sensitive points to better understand the noise environment around IAD.  The specific points were 
selected to represent noise-sensitive land use areas in close proximity to the airport and that could be 
potentially located within the 60 DNL contour. 

DNL Contours - Noise exposure resulting from 2002 operations are depicted as 65, 70, and 75 DNL 
contours on Figure 4.2.5-2.  The estimated land area within each DNL contour interval is shown in 
Table-4.2.5-3. 

Table 4.2.5-4 includes values of DNL for each of the representative noise-sensitive receptors (shown on 
Figure 4.2.5-1) in the vicinity of IAD for the 2002 existing condition. 

TABLE 4.2.5-3 
ESTIMATED LAND AREA WITHIN 2002 DNL CONTOURS 

 
Land Area (acres) 

Off-Airport 
Contour Interval  On-Airport  Fairfax County Loudoun County Total 

Grand 
Total 

65-70 DNL 1,858.1 0.0 74.1 74.1 1,932.1 
70-75 DNL 838.9 0.0 0.0 0 839.0 
75+ DNL 876.5 0.0 0.0 0 876.5 

Total 3,573.5 0.0 74.1 74.1 3,647.6 

Source:  URS Corporation, 2004. 
 

4.2.5.5 Land Use Compatibility 

Many Federal agencies, including FAA, have adopted guidelines regarding the compatibility of land uses 
with various aircraft noise levels measured using the DNL metric.  These guidelines are listed in 
Table 4.2.5-5.  The 14 CFR Part 150 land use compatibility guidelines are consistent with land use 
compatibility guidelines developed by other Federal agencies such as the U.S. Environmental Protection 
Agency (EPA) and the U.S. Department of Housing and Urban Development (FICUN, 1980; Federal 
Interagency Committee on Noise [FICON], 1992). 

The development of these guidelines was intended to establish a consistent process for estimating noise 
compatibility and for considering Federal funding for noise compatibility programs implementation.  These 
guidelines also aid those local jurisdictions not having established land use guidelines with respect to 
airports and surrounding lands.  However, the guidelines do not constitute a Federal determination 
whether a specific land use is acceptable or unacceptable under Federal, state, or local laws.  The 
responsibility for determining acceptable land uses rests with the local authorities through its zoning laws 
and ordinances. 

Land uses within the 65 DNL contour for existing conditions, shown in Table 4.2.5-6, include 
approximately 3,648 acres of on- and off-airport land.  Approximately 74 acres of land off of IAD property 
(within Loudoun County) is included in the existing conditions noise contour.  None of the off-airport area 
is within Fairfax County.  The land use within the 74-acre area is designated either commercial/industrial 
or agricultural/vacant.  Therefore, all land uses within the existing 65 DNL contour are compatible 
according to 14 CFR Part 150 Land Use Compatibility Guidelines. 
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TABLE 4.2.5-4 
DNL VALUES AT NOISE-SENSITIVE RECEPTORS FOR THE 2002 EXISTING CONDITION 

 

Receptor ID Receptor Name 2002 DNL 
C1 Pleasant Valley United Methodist Church 54.5 
C2 Second Shiloh Church 51.8 
C3 Church 57.1 
C4 Heritage Baptist Church 50.6 
C5 Christian Fellowship 57.1 
C6 Guilford Baptist Church 47.7 
C7 Oakton Baptist Church 61.1 
C8 Oakton Baptist Church 59.3 
C9 Chantilly Wesleyan Church 52.0 
C10 Ox Hill Baptist Church 50.7 
C11 Chantilly Baptist Church 59.5 
C12 Arcola United Methodist Church 58.5 
S1 Guilford Elementary School 43.5 
S2 Ashburn Elementary School 48.1 
S3 Dominion Trail Elementary School 49.0 
S4 Arcola Elementary School 52.7 
S5 Broad Run High School 49.3 
S6 Little River Elementary School 51.5 
S7 Westfield High School 57.7 
S8 Hutchison Farms Elementary School 50.2 
S9 Farmwell Station Middle School 49.5 
S10 Bethesda Country Day School 53.0 
S11 Chesterbrook Academy 52.8 
S12 Stone Ridge Middle School 52.9 
S13 Legacy Elementary School 55.7 
S14 Mercer Middle School 53.0 
S15 Rachel Carson Middle School 52.7 
S16 Franklin Middle School 48.1 
D1 Day Care 50.6 
D2 Day Care 45.0 
D3 Day Care 51.9 
D4 Day Care 49.6 
D5 Day Care 49.0 
D6 Day Care 48.2 
D7 Creative Adventures Preschool and Dance Academy 62.3 
D8 Little Scientist Enrichment Center 60.5 
D9 Chantilly Academy Gymnastics and Preschool 59.8 
O1 Sully Plantation 57.5 
O2 Pleasant Valley Subdivision/Community Park 56.4 
O3 Frying Pan Park/Kidwell Farms 45.5 
O4 Arcola Community Center 57.4 
O5 Arcola Slave Quarters 59.3 
O6 Sterling Annex Community Center 51.6 
O7 Flatlick Stream Valley Park 55.6 
O8 NOAA/NWS Sterling Research and Development Center 52.0 

Source:  URS Corporation, 2004. 
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TABLE 4.2.5-5 
LAND USE COMPATIBILITY WITH YEARLY DAY-NIGHT AVERAGE SOUND LEVELS

 
Yearly Day-Night Average Sound Level (DNL)* 

  
Less 

Than 65 65-70 70-75 75-80 80-85 
Greater 
Than 85 

Residential 
Residential (Other than mobile homes & 
transient lodges) Y N1 N1 N N N 

Mobile Home Parks Y N N N N N 
Transient Lodging Y N1 N1 N1 N N 
Public Use 
Schools Y N1 N1 N N N 
Hospitals, Nursing Homes Y 25 30 N N N 
Churches, Auditoriums, Concert Halls Y 25 30 N N N 
Governmental Services Y Y 25 30 N N 
Transportation Y Y Y2 Y3 Y4 Y4

Parking Y Y Y2 Y3 Y4 N 
Commercial Use 
Offices, Business & Professional Y Y 25 30 N N 
Wholesale & Retail Building Materials, 
Hardware & Farm Equipment Y Y Y2 Y3 Y4 N 

Retail Trade, General Y Y 25 30 N N 
Utilities Y Y Y2 Y3 Y4 N 
Communications Y Y 25 30 N N 
Manufacturing & Production 
Manufacturing, General Y Y Y2 Y3 Y4 N 
Photographic and Optical Y Y 25 30 N N 
Agriculture (Except Livestock) & Forestry Y Y6 Y7 Y8 Y8 Y8

Livestock Farming & Breeding Y Y6 Y7 N N N 
Mining & Fishing, Resource Production & 
Extraction Y Y Y Y Y Y 

Recreational 
Outdoor Sports Arenas, Spectator Sports Y Y5 Y5 N N N 
Outdoor Music Shells, Amphitheaters Y N N N N N 
Nature Exhibits & Zoos Y Y N N N N 
Amusement, Parks, Resorts, Camps Y Y Y N N N 
Golf Courses, Riding Stables, Water 
Recreation Y Y 25 30 N N 

 
Note: The designations contained in this table do not constitute a Federal determination that any use of 

land covered by the program is acceptable or unacceptable under Federal, state, or local law.  
The responsibility for determining the acceptable and permissible land uses and the relationship 
between specific properties remains with the local authorities.  FAA determinations under FAR 
Part 150 are not intended to substitute Federally determined land use for those determined to be 
appropriate by local authorities in response to locally determined needs and values in achieving 
noise-compatible land uses.  
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TABLE 4.2.5-5 (Continued) 
LAND USE COMPATIBILITY WITH YEARLY DAY-NIGHT AVERAGE SOUND LEVELS 

 
 

 
KEY TO TABLE: 
 
SLUCM = Standard Land Use Coding Manual. 
Y (Yes) = Land Use and related structures are compatible without restrictions. 
N (No) = Land Use and related structures are not compatible and should be prohibited. 
NLR = Noise Level Reduction (outdoor to indoor) are to be achieved through incorporation of 

noise attenuation into the design and construction of structure. 
25, 30, or 35 = Land use and related structures are generally compatible; measures to achieve NLR of 

25, 30, or 35 dB must be incorporated in design and construction of structure. 
 

1  Where the community determines that residential or school uses must be allowed, measures to 
achieve outdoor to indoor NLR of at least 25 dB and 30 dB should be incorporated into building codes 
and be considered in individual approvals.  Normal residential construction can be expected to 
provide a NLR of 20 dB, thus, the reduction requirements are often stated as 5, 10, or 15 dB over 
standard construction and normally assume mechanical ventilation and closed windows year round.  
However, the use of NLR criteria will not eliminate outdoor noise problems. 

2 Measures to achieve NLR of 25 dB must be incorporated into the design and construction of portions 
of the buildings where the public is received, office areas, noise-sensitive areas, or where the normal 
noise level is low.  

3 Measures to achieve NLR of 30 dB must be incorporated into the design and construction of portions 
of the buildings where the public is received, office areas, noise-sensitive areas, or where the normal 
noise level is low. 

4 Measures to achieve NLR of 35 dB must be incorporated into the design and construction of portions 
of the buildings where the public is received, office areas, noise-sensitive areas, or where the normal 
noise level is low. 

5 Land use compatible provided special sound reinforcement systems are installed. 
6 Residential buildings require an NLR of 25 dB. 
7 Residential buildings require an NLR of 30 dB. 
8 Residential buildings not permitted.  Noncompatible land use. 
 
Source:  14 CFR Part 150, Appendix A, Table 1 (28 December 1995). 
*  Exclusive of highest DNL in each range. 
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TABLE 4.2.5-6 
LAND USE IMPACTS FOR EXISTING (2002) DNL CONTOURS 

 
Acres within DNL Contour Interval 

County Land Use 65-70 70-75 75+ Total 
Commercial/Industrial 25.5 0.0 0.0 25.5 
Agricultural/Vacant 48.6 0.0 0.0 48.6 
Airport 1,244.5 607.5 644.0 2,496.0 Loudoun 

Total 1,318.6 607.5 644.0 2,570.1 
Commercial/Industrial 0.0 0.0 0.0 0.0 
Agricultural/Vacant 0.0 0.0 0.0 0.0 
Airport 613.5 231.5 232.5 1,077.5 Fairfax 

Total 613.5 231.5 232.5 1,077.5 
Commercial/Industrial 25.5 0.0 0.0 25.5 
Agricultural/Vacant 48.6 0.0 0.0 48.6 Total 
Airport 1,858.1 838.9 876.5 3,573.5 

Grand Total 1,932.2 838.9 876.5 3,647.6 

Source:  URS Corporation, 2004. 
 

Affected Population - For reasons explained above and in Appendix D-1, FAA defines 65 DNL as the 
threshold of noise compatibility with residential land uses.  Because there is no residential land use within 
the 65 DNL contour for the 2002 existing condition, there is no residential population exposed to 65 DNL 
or greater. 

4.2.6 LIGHT EMISSIONS 

IAD lighting systems provide for the safe and secure movement of pedestrians, vehicles, and aircraft.  
Airport facilities are illuminated by various types of lighting that can impact light-sensitive areas in the 
vicinity of an airport.  These lights can emanate from any on the following: 

• Airfield Lighting and Visual Navigational Aids (NAVAIDS), 

• Terminal and Apron Lighting, and 

• Surface Transportation Lighting. 

4.2.6.1 Airfield Lighting and Visual Navigational Aids 

Runways 1L and 19L are equipped with a medium approach light system with runway alignment indicator 
lights (MALSR), high intensity runway edge lights (HIRL), touchdown zone lighting (TDZL), and runway 
centerline lighting system (RCLS) (AirNav [Online], 2003). 

Runway 1R is illuminated by a standard 2,400-foot, high intensity approach lighting system with 
centerline sequenced flashers (ALSF-2), HIRL, TDZL, and RCLS.  Runway 19R is equipped with a 
simplified short approach lighting system with runway alignment indicator lights (SSALR), HIRL, TDZL, 
and RCLS (AirNav [Online], 2003). 
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Runway 12 is equipped with a MALSR approach lights, TDZL, a four-light precision approach path 
indicator light system (PAPI), and RCLS, while Runway 30 is equipped with a PAPI, runway end identifier 
lights (REIL) and RCLS (AirNav [Online], 2003). 

A MALSR is a stanchion-mounted, unidirectional, medium intensity white approach light system, angled 
upward along the approach path of the runway (FAA, May 18, 1984).  A PAPI system is a stanchion 
mounted, directional, high intensity, upward angled, two-color light system producing a bicolor split beam: 
white above and red below.  An ALSF-2 consists of a light bar approximately 14 feet long with 5 equally 
spaced white lights starting 100 feet from the runway threshold and continuing out every 100 feet to 
2,400 feet away from the threshold.  These lights are perpendicular to the runway centerline and aimed 
into the approach to the runway.  An SSALR configuration consists of a threshold bar and seven 5-light 
bars located on the runway centerline with the first bar located 200 feet from the threshold.  The rail 
portion of the system consists of five sequenced flashers located on the end of the runway centerline.  
These lights emit a blue-white flash of light twice per second.  This system is a subsystem of the ALSF-2.  
The HIRL consists of a configuration of lights that define the lateral and longitudinal limits of the usable 
landing area.  TDZL consists of two rows of in-ground transverse light bars located symmetrically about 
the runway centerline.  Each light bar consists of three unidirectional lights facing the landing threshold.  
The rows of light bars extend to a distance of 3,000 feet, or one-half the runway length for runways less 
than 6,000 feet.  The spacing between bars is 100 feet.  RCLS consists of in-ground light fixtures along 
the runway centerline at 500-foot intervals, offset either 2 feet to the left or right of the runway markings.  
The color of the lights is white, except the last 3,000 feet.  From 3,000 feet to 1,000 feet, the color code 
alternates between red and white.  The last 1,000 feet of the runway includes red lights only.  

All taxiway edge lighting fixtures emit blue light with the light fixtures located not more than 10 feet from 
the edge of the full strength pavement on each side of the taxiway and spaced longitudinally not more 
than 200 feet apart (FAA, September 3, 1975). 

Light-sensitive areas are not located adjacent to IAD.  The existing airfield and NAVAIDS lighting are not 
high-intensity illumination nor are they directed towards light-sensitive areas. 

4.2.6.2 Terminal and Apron Lightning 

Terminal lighting includes systems to illuminate both the internal and external areas of the terminal.  
Interior lighting illuminates the airport for usage by passengers and employees.  Exterior lighting includes 
parking areas, aprons, airport roadways, and transfer areas.  Existing off-airport light emissions from the 
terminal, parking, airfield, aprons, and support facility lighting are buffered by forested areas, open space, 
and highways surrounding the airport. 

4.2.6.3 Surface Transportation Lighting 

The area surrounding IAD is developed to the north, east, and south.  The area to the west is relatively 
undeveloped.  North, east, and south of the airport are industrial and commercial areas.  Off-airport 
roadways surrounding IAD, including the Washington Dulles Access and Toll Road/Dulles Greenway, 
Route 28 (Sully Road), and U.S. Route 50 are equipped with street lighting.  Light sources for commercial 
areas include business signs and parking lot lights. 
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4.2.7 SOLID WASTE 

Solid waste is collected and removed from IAD by an offsite contractor Con-Serv Industries, Inc.  In 2002, 
approximately 2,429 tons of municipal solid waste (MSW) was generated at IAD.  MWAA operates an 
incinerator with a rated operating capacity of 120 pounds per hour.  The incinerator is a natural-gas-fired, 
dual chamber unit.  Materials that are incinerated include contraband and foreign food, plants, and other 
prohibited items that are confiscated from passengers arriving on international flights.  In 2002, 
approximately 15,113 pounds (7.6 tons) of material were destroyed in the incinerator (MWAA, January 
29, 2003).  Based on past recycling efforts at IAD, the operation of IAD’s incinerator and airport/tenant 
recycling efforts reclaimed approximately 13 percent of MSW (315 tons) prior to transporting for landfill 
disposal. 

The majority of solid waste collection and disposal services for IAD are currently provided under contract 
with Con-Serv Industries, Inc., who takes the MSW to the I-66 Transfer Station.  The Transfer Station was 
built at the site of the closed I-66 Landfill.  The Transfer Station began operation in 1982 and accepts 
waste, yard debris, and brush for transfer and/or processing.  An 11-bay expansion project was 
completed in March 1997 bringing the total available bays to 21, with 6 waste disposal chutes for loading 
18-wheel tractor-trailers.  During the fiscal year 2002, daily refuse tonnage received was approximately 
2,100 tons (6 days average).  The facility operates with 52 transfer vehicles, 74 drivers, and other 
operations staff, and nearly 40,000 loads were hauled last year (Fairfax County [Online], December 23, 
2002). 

Non-recyclable MSW from the I-66 Transfer Station is then sent to the I-95 Energy/Resource Recovery 
Facility in Fairfax County.  The I-95 Energy/Resource Recovery Facility is privately owned and operated 
by Covanta Fairfax, Inc.  The facility is located adjacent to the I-95 Landfill and is one of the largest 
publicly bid, mass burn, waste-to-energy facilities in the nation.  Construction of the facility began in 1987, 
and operation began in June of 1990.  The facility has four 750-ton-per-day waterwall furnaces and a 
rated refuse burning capacity of 3,000 tons per day (tpd) of solid waste.  The facility can produce up to 
83 megawatts of electricity while using 11 megawatts of energy, leaving 72 megawatts available to be 
sold to Virginia Power (Fairfax County [Online], May 17, 2001). 

The waste incinerators operate at a burn temperature of 1,800° F.  Such a high burn temperature 
produces a 90 percent reduction in volume.  Ash is disposed of at the I-95 ash monofill.  The lined ash 
landfill is used to dispose of the ash that is produced by the Energy Resource Recovery Facility.  The ash 
unit is designed in four phases - Phase 1 was placed into service in 1995 and totals 26 acres.  Area 3 
Unit will encompass 100 acres when completed, and capacity is expected to be available for ash through 
2015 (Fairfax County [Online], April 25, 2002). 

The I-95 Energy Resource Recovery Facility is equipped with several pollution control technologies to 
meet the criteria for the prevention of significant deterioration permit issued by the Commonwealth of 
Virginia.  Covanta conducts continuous emissions monitoring of flue gases for carbon monoxide, sulfur 
dioxide, nitrogen oxides, oxygen, and opacity, which can be remotely accessed by the county at anytime 
(Fairfax County, May 17, 2001).  
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4.3 PHYSICAL ENVIRONMENT 

4.3.1 GEOGRAPHIC OVERVIEW 

IAD is located in Fairfax and Loudoun counties at a field elevation of approximately 313 feet.  IAD is in the 
Virginia Piedmont approximately 23 miles east of the Blue Ridge Mountains and 12 miles east of the Bull 
Run and Catoctin Mountains.  The Blue Ridge Mountains ascend to approximately 2,500 feet, while the 
Bull Run Mountains rise to approximately 1,500 feet above sea level at their nearest points.  IAD is 
located in the Triassic Basin, a subprovince of the Piedmont Upland (Fairfax County [Online], n.d.).  The 
geology of the Triassic Basin consists of sedimentary and crystalline rocks, and the drainage is dendritic 
or treelike.  The terrain near IAD is wooded with wide gently rolling hilltops, long sloping sides, and nearly 
level areas.  Local ground fog can form due to ponds located on and near the airport along with poor air 
circulation (NCDC [Online], 2003). 

Mineral resources have played a significant role in Virginia’s growth and development.  Today, over 
400 different minerals have been found and more than 30 different mineral resources are produced in 
Virginia at a combined annual value of nearly $2 billion.  Virginia is the nation’s ninth largest producer of 
coal (Virginia’s only major energy export), ranks sixth in the production of crushed stone, and has 
experienced a dramatic increase in the production of natural gas.  By the end of 2001, approximately 
3,898 wells had been drilled in the Commonwealth of Virginia in search of natural gas (Virginia 
Department of Mines, Minerals, and Energy [Virginia DMME] [Online], n.d. (1)). 

Mineral resources in Virginia include but are not limited to aggregates, coal, crushed stone, gas, gravel, 
gold, limestone, and oil.  The Virginia DMME indicates a concentration of crushed stone mineral 
operations in the vicinity of IAD.  Crushed stone and aggregate is essential for construction of new 
homes, commercial buildings, factories, schools, roads, railways, airports, and dams.  Aggregate forms 
foundations for roads and dams, and mixed with other materials makes “black top” and concrete for 
highways and roads (Virginia DMME [Online], n.d. (2)). 

4.3.2 CLIMATE 

IAD’s location in the middle latitudes, where the general atmospheric flow is from west to east, favors a 
continental climate with four well-defined seasons.  Summers are warm and humid, while winters may be 
mild, but periods of cold temperatures can occur several times December through March.  Generally 
pleasant weather prevails in spring and autumn.  The coldest period, when minimum temperatures 
average 22° F, occurs in January.  The warmest period, when daytime temperatures average 87° F, 
occurs in the last half of July. 

Precipitation is rather evenly distributed through the year.  Annual precipitation has ranged from about 
25 inches to more than 55 inches.  Rainfalls of over 10 inches in a 24-hour period have been recorded 
during the passage of tropical storms.  The seasonal snowfall is nearly 23 inches but varies greatly from 
season to season.  Snowfalls of 4 inches or more occur only twice each winter on average.  
Accumulations of over 20 inches from a single storm are extremely rare.  Storm damage results mainly 
from heavy snows and freezing rains in winter and from hurricanes and severe thunderstorms during the 
other seasons.  Damage may result from wind, flooding, or rain. 
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Easterly winds cause an upslope effect from the Atlantic Ocean, 140 miles east, and from the 
Chesapeake Bay, about 55 miles east.  Westerly winds create a slight foehn effect (a warm dry wind 
coming off the lee slopes of the mountains).  Prevailing winds are from the south except during the winter 
months when they are from the northwest.  The windiest period is late winter and early spring.  Wind 
speeds are generally low during the night and early morning hours and increase in the afternoon.  Wind 
speeds may reach 50 to 60 miles per hour or even higher during severe summer thunderstorms, 
hurricanes, and winter storms. 

The growing season averages 169 days.  The average date for the last freeze in spring is late April, and 
the average date for the first freeze in the fall is mid October.  The average percent of annual sunshine in 
the Washington DC area is 56 percent (NCDC [Online], n.d.). 

4.3.3 WATER RESOURCES 

4.3.3.1 Surface Water 

Surface Water Drainage 

IAD lies along the eastern edge of the Potomac Sedimentary Basin within the Piedmont physiographic 
region.  Specifically, the IAD property falls within both the Broad Run and Cub Run sub-watersheds 
(MWAA, 2002).  These watersheds in turn discharge to the Potomac and Occoquan watersheds, 
respectively.  The flow of surface runoff at IAD is generally defined by gradual topographic relief as well 
as the airport’s extensive storm drain infrastructure.  Figure 4.3.3-1 depicts the watershed boundaries, 
the stream network, lakes, and ponds associated with the IAD property.  There are several stream 
courses and unnamed tributaries that drain to the north and the south of the topographic divide on the 
IAD property.  Areas north of the divide drain into both Horsepen Run and Stallion Branch, which 
converge and discharge to Broad Run just outside of IAD property.  Cabin Branch conveys flows from the 
western portion of IAD property northward and also discharges to Broad Run.  Drainage from the 
southern part of the airport flows into Cub Run, Dead Run, and Cain Branch.  These streams converge 
and discharge to Bull Run south of the airport and, ultimately, into the Occoquan River.   

The IAD property is divided into multiple stormwater drainage areas, with the existing land use 
characterized by runways, taxiways, roads, parking lots, buildings related to the operation of the airport, 
landscaped buffer zones, grassy infield areas, and off-site urban and agricultural areas.  Paved surfaces 
generally drain to storm drain systems consisting of grate inlets and reinforced concrete pipes in 
diameters ranging from 18 to 108 inches.  Stormwater from the majority of the drainage areas drains 
north and eventually flows to Broad Run, most of which is initially conveyed through storm drain pipes 
and then by surface flow via either Stallion Branch or Horsepen Run.  The other drainage areas, located 
in the southern region of the airport, convey stormwater to Dead Run and Cub Run via storm drain 
systems.  Two of the north-draining streams, an unnamed tributary of Horsepen Run and lower Horsepen 
Run, were impounded to form Dulles Lake and Horsepen Lake.  These lakes provide an important 
stormwater management function by helping to minimize downstream flooding and by facilitating pollutant 
removal. 

W:\12003258_Dulles\DEIS\Ch_4\Ch_4.doc\1/4/2005 Chapter 4.0  Affected Environment 4-64



Runoff from IAD property is exposed to a variety of light industrial activity.  Such activities include aircraft 
deicing, maintenance, and fueling as well as the salting and de-rubberizing of paved surfaces 
(MWAA, 2002a).  Deicing operations stand as a source of concern regarding potentially contaminated 
runoff from IAD, as this activity occurs in multiple locations throughout an approximate 200-acre area 
within the northern watershed.  Horsepen Run ultimately receives the runoff from the majority of the 
aircraft deicing areas at the terminals via its tributary, Stallion Branch.  The sole deicing area located 
within the southern watershed at the south end of Runway 1R/19L drains to Dead Run, which eventually 
flows to both Cub Run and Bull Run.  Refer to Section 4.3.3.4 for additional information on deicing 
practices.   

Currently, selected drains throughout IAD are plugged, and those areas, along with all designated deicing 
locations, are vacuumed by 15 glycol recovery vehicles for collection onsite.  Aircraft Deicing Fluid (ADF)-
contaminated runoff with a glycol concentration of 7 percent or greater is kept in storage tanks onsite, 
from which it is transferred via Inland Technologies, Ltd., to be recycled (MWAA, 2002b).  According to 
MWAA, pretreatment of spent ADF containing less than 7 percent glycol involves storage in an aerated 
holding tank, sand filtration, and oil-water separator treatment.  IAD prohibits the washing of vehicles 
outdoors unless a washwater collection and reclamation system is provided or unless runoff is directed to 
the sanitary sewer through the oil/water separators at either Authority Shop 1 or the Fueling Station.  All 
washwater generated indoors is directed through these oil/water separators to the sanitary sewers.  
Contingencies currently in place to contain spills include the use of absorbent materials and spill kits.  
Pollutant discharge from the use and storage of herbicides and fertilizers is minimal due to their limited 
application. 

Surface Water Quality 

According to the Federal National Pollutant Discharge Elimination System (NPDES) regulations, IAD is 
required to obtain a permit for stormwater discharges from airport activities.  The EPA has delegated its 
NPDES compliance authority to the Commonwealth of Virginia.  Within the Commonwealth, the Virginia 
Department of Environmental Quality (VDEQ) is the administering agency for the Virginia Pollutant 
Discharge Elimination System (VPDES) program.  The VDEQ issued permit number VA0089541 for 
stormwater discharges from IAD (December 21, 2003).  All surface waters on IAD are classified as Class 
III Non-tidal Waters in the Virginia State Water Control Board Water Quality Standards (9 VAC 25-260-5 
et seq.).  The Commonwealth of Virginia has also identified a List of Impaired Waters, which identifies 
waterbodies, where the load of pollutants that is collectively received must be reduced.  As of June 2002, 
stormwater runoff at IAD has not been identified as directly impacting any waterbody currently on this list 
(MWAA, 2002b).  However, Broad Run has been identified on the Draft Supplemental List of Waters 
Newly Impaired in 2004 for Fecal Coliform. 

As part of a habitat characterization study, MWAA conducted aquatic surveys within the DSA on 
October 14-25, 2002; April 24-30, 2002; May 20, 2002; and October 6-10, 2003 (MWAA, 2003a; MWAA, 
2003b; MWAA, 2003c).  The surveys included field measurements for water temperature, pH, 
conductivity, dissolved oxygen, and velocity.  Measurements were collected at 28 stations located along 
nine streams and six ponds.  A summary of the measurements collected is provided in Table 4.3.3-1.   
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TABLE 4.3.3-1 
SURFACE WATER QUALITY DATA

 

Station ID 

Water 
Temperature 

(oC) 
Conductivity 

(uS/cm) 

Dissolved 
Oxygen 
(mg/L) pH 

Velocity 
(ft/sec) 

Abandoned Quarry     
 38A      
 24-Apr-02 19.4 112 7.3 7.7  
 16-Oct-02 15.55 106 6.4 7.2  
 23-Oct-02 (d) 14.0 100 5.6 7.8  
Cabin Branch     
 46A      
 25-Apr-02 16.1 144 8.7 7.1 0 - 1 
 23-Oct-02 12.0 165 7.0 7.6 0.0 - 0.2 
Cain Branch     
 2A      
 24-Apr-02 12.6 356 11.4 7.7 1.1 - 7.4 
 15-Oct-02 12.8 288 10.8 8.0 0.4 - 0.9 
 22-Oct-02 (d) 12.4 299 9.3 7.8  
Cub Run     
 8A (Tributary)     
 08-Oct-03 18.4 153 9.0 6.5  
 24A      
 20-May-02 15.8 387 9.5 7.9 0 
 15-Oct-02 12.6 330 12.8 7.9 0.08 
 51A      
 26-Apr-02 12.3 369 12.3 7.9 0 
 22-Oct-02 9.6 301 8.3 7.8 0 
 56A      
 26-Apr-02 11.2 156 12.2 7.6 0 
 22-Oct-02 10.0 155 8.9 7.5 0.09 - 0.5 
Dead Run      
 26A      
 26-Apr-02 18.9 367 (b) 8.6 0 
 22-Oct-02 11.4 209 11.6 7.8 0.0 
 95A (Tributary)     
 09-Oct-03 14.4 288 7.9 7.1  
 96A      
 20-May-02 10.8 377 9.9 7.7 0.28 - 0.68 
 21-Oct-02 13.9 223 (b) 8.4 0.4 - 0.6 
 107A      
 20-May-02 11.1 404 8.6 7.8 0.02 - 0.5 
 21-Oct-02 12.3 360 12.3 8.2 0.1 - 0.3 
Dulles Lake      
 58A      
 30-May-02 19.4 616 11.1 8.6  
 24-Oct-02 13.4 270 12.1 8.7  
Horsepen Lake 
 108A      
 29-Apr-02 14.8 173 6.6 7.4  
 24-Oct-02 12.0 260 10.3 8.4  
Horsepen Run 
 4A      
 25-Apr-02 13 335 9.3 7.6 1.2 - 5.9 
 15-Oct-02 12.4 250 12.7 7.9 3.5 - 6.3 
 42A      
 26-Apr-02 16.3 419 12.8 8.1 1.5 - 2.0 
 15-Oct-02 12.2 270 11.3 8.0 0.6 - 1.4 
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TABLE 4.3.3-1 (Continued) 

SURFACE WATER QUALITY DATA 
 

Station ID 

Water 
Temperature 

(oC) 
Conductivity 

(uS/cm) 

Dissolved 
Oxygen 
(mg/L) pH 

Velocity 
(ft/sec) 

 HR-A      
 20-May-02 16.6 266 9.4 7.6 1.1 - 2.7 
 24-Oct-02 12.1 260 10.7 8.0 1.2 - 2.6 
Indian Creek 
 36A      
 09-Oct-03 17.8 338 10.3 7.9  
Pond (Cabin Branch) 
 15A      
 25-Apr-02 15.3 41 10.9 7.5  
 16-Oct-02 14.7 67 8.9 7.6  
 17-Oct-02 (d) 13.3 67 6.5 7.6  
Pond (Stallion Branch) 
 109A      
 25-Apr-02 19.5 56 12.2 7.7  
 17-Oct-02 15.2 49 10.0 7.7  
 23-Oct-02 (d) 10.9 49 8.8 8.5  
Stallion Branch 
 19A      
 30-Apr-02 11.2 126 8.8 7.6 1.8 - 6.7 
 14-Oct-02 17.2 260 11.7 8.2 0.4 - 0.7 
 53A      
 06-Oct-03 15.5 259 12.2 7.0  
 55A      
 29-Apr-02 15.1 169 7.1 8 2.2 - 7.8 
 23-Oct-02 14.5 258 13.6 8.8 0.2 - 0.6 
 06-Oct-03 11.1 240 8.5 8.3  
 67A      
 29-Apr-02 14.5 68 9.1 7.7 1.5 
 16-Oct-02 10.8 276 9.8 8.2 0.2 - 0.7 
 17-Oct-02(d) 11.1 210 8.4 8.2  
 89A      
 07-Oct-03 13.5 230 11.5 8.8  
Unnamed Pond (Cabin Branch) 
 48A      
 08-Oct-03 14.0 93 12.8 6.8  
Tributary to Dulles Lake 
 NAR-A      
 08-Oct-03 18.3 516 3.4 6.5  
Tributary to Stallion Branch 
 NOAA 49A      
 30-Apr-02 10.3 163 10.8 7.7 1.3 
 14-Oct-02 13.3 252 5.9 7.4 (c) 
 07-Oct-03 13.8 272 11.4 8.8  
 NOAA 111A      
 07-Oct-03 15.2 315 13.8 8.9  

(a) Measurements were taken at the surface of the ponds and impoundments. 
(b) Dissolved oxygen equipment was malfunctioning at the time of sampling. 
(c) Velocity not recorded. 
(d) Water quality data from fish sample collection that occurred on a separate date than the benthic sample 

collection. 
Source:  MWAA, 2003a, 2003b, 2003c. 
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The State Water Control Board of the Commonwealth of Virginia has established surface water quality 
standards for Class III Non-tidal Coastal and Piedmont Zones (9 VAC 25-260-5 et seq.).  These 
standards include a maximum temperature of 32 degrees Celsius (° C), pH ranging from 6 to 9, and a 
minimum dissolved oxygen level of 4.0 mg/L.  The Commonwealth of Virginia does not have standards 
for conductivity.  None of the measurements recorded during the 2002 and 2003 aquatic surveys 
exceeded Virginia Surface Water Quality Standards except for one low dissolved oxygen reading of 
3.4 mg/L recorded for a tributary to Dulles Lake on October 8, 2003.  No explanation was provided in the 
MWAA report for the low dissolved oxygen reading. 

Stormwater runoff from Airport operations may contain contaminants including biochemical oxygen 
demand (BOD5), ammonia, total suspended solids (TSS), nitrogen, phenol, and oils and grease (GTAA, 
1999).  Typically, surface water runoff contaminants from IAD are associated with winter deicing activities 
and the use and storage of jet fuels and maintenance chemicals.  The previous VPDES permit required 
IAD to conduct stormwater discharge monitoring at four outfall locations for the following parameters: pH, 
temperature, conductivity, dissolved oxygen, ethylene glycol, propylene glycol, TPH, BOD5, COD, 
Ammonia, TKN, and TSS.  Monthly samples were collected at stormwater discharge outfalls into 
Horsepen Run at Route 606 (Station 001), and at Stallion Branch prior to its confluence with Horsepen 
Run (Station 002).  Samples along Cub Run (Station 003) were collected every four months.  Samples at 
Dead Run (Station 004) were collected only during remote deicing events.  Table 4.3.3-2 presents the 
range of monitoring results obtained at these stations from January 1999 through April 2003.  See 
Appendix E for the detailed monthly monitoring data. 

TABLE 4.3.3-2 
IAD PERMITTED STORMWATER OUTFALL MONITORING RESULTS 

 
Outfall Station 

 001 002 003 004 

Date Range January 1999 - 
April 2003 

January 1999 - 
April 2003 

January 2003 - 
April 2003 

January 2003 - 
April 2003 

pH (S.U.) 6.93 - 8.41 6.55- 8.72 7.50 - 7.90 7.50 - 7.80 
Temperature (°C ) 1.2 - 28.4 1.7 - 26.6 1.9 - 14.5 1.0 - 17.5 
Conductivity (umhos) 5.8 - 1176.0 153.0 - 825.0 205.0 - 504.0 337.0 - 402.0 
Dissolved Oxygen (mg/L) 0.4 - 80.0 0.2 - 22.7 8.8 - 11.1 6.4 - 14.5 
Ethylene Glycol (mg/L) <10 <10 <10 <10 
Propylene Glycol (mg/L) <10 - 23.0 <10 - 530.0 <10 20.0 - 48.0 
TPH (mg/L) <2 - <5 <2 - 6.0 <5 <5 
BOD5 (mg/L) 2.0 - >69.7 <2 - 140.0 2.4 - 15.0 4.7 - 78.8 
COD (mg/L) <10 - 110.0 15 - 1400.0 18.0 - 39.0 31.0 - 170.0 
Ammonia (mg/L) 0.1 - 3.1 <0.1 - 6.0 <0.1- 0.7 0.1 - 0.9 
TKN (mg/L) 0.3 - 5.1 0.5 - 39.0 0.6 - 1.0 0.7 - 1.2 
TSS (mg/L) 3.0- 43.0 2.2 - 300.0 6.5 - 25.0 12.0 - 18.0 

Source:  MWAA, 2003. 
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The Airport’s VPDES permit requires monitoring at 30 point-discharge outfalls (as opposed to collecting 
samples in the receiving waterbodies, as was specified in the previous permit).  The sample collection 
periods include monthly, quarterly, and bi-annual time periods.  Table 4.3.3-3 outlines the monitoring 
requirements contained in the permit.  Monitoring limits for pH and TPH exist for one outfall, while the 
other outfalls have no limitations.  IAD must also monitor Horsepen Run at Route 606 during the deicing 
months of October through April, within 48 hours of a deicing event or at minimum of once per month.  
Based on a history of permit compliance and monitoring results, after 4 years IAD may be granted a 
reduction in monitoring frequency.  IAD has eliminated the use of ethylene glycol for deicing, which is 
another requirement in the permit.  In addition, IAD must notify the Fairfax County Water Authority of any 
deicing events in which deicing fluids enter the stormwater drainage systems to either Stallion Branch or 
Horsepen Run.   

TABLE 4.3.3-3 
IAD STORMWATER OUTFALL MONITORING REQUIREMENTS 

 

Monitoring Stations Parameters Monitored Monitoring Frequency 

001, 002, 003, 007, 015 pH, BOD5, COD, TSS, TPH, 
Propylene Glycol, Conductivity once/month with discharge 

005, 008, 012, 013, 016, 019, 
025, 026 

pH, BOD5, COD, TSS, TPH, 
Propylene Glycol, Conductivity once/quarter with discharge 

004, 006, 009, 010, 011, 014, 
021, 022, 023, 024, 027, 028, 
029 

pH, BOD5, COD, TSS, TPH, 
Propylene Glycol, Conductivity once/six months with discharge 

017, 018, 030 pH, TPH, TSS, Conductivity once/six months with discharge 
020* pH, TPH, TSS, Conductivity once/six months with discharge 

*  Limitations for pH (6.0-9.0 S.U.) and TPH (monthly average 15 mg/L and daily maximum of 30mg/L). 
Source:  MWAA, 2003. 
 

A Stormwater Pollution Prevention Plan (SPPP) was also developed to control the discharge of pollutants 
to stormwater at IAD as part of the existing VPDES permit requirements.  The SPPP recommends a 
variety of actions such as the designation of a Pollution Prevention Team, description of potential 
pollutant sources, and development of appropriate measures and controls (e.g., good housekeeping, 
preventive maintenance, management of runoff, inspections, etc.) (MWAA, 2002d). 

4.3.3.2 Groundwater 

IAD is in the Culpeper Basin, a topographic lowland and geologic basin, underlain largely by mudstone, 
siltstone, shale, sandstone, and lesser amounts of volcanic rocks of Jurassic and Triassic age.  The 
Culpeper Basin extends about 100 miles southwesterly from northwestern Montgomery County, 
Maryland, to near Culpeper in Orange County, Virginia.  The width of the basin ranges from about 
15 miles near IAD to 5 miles or less near the basin’s northern and southern ends. 

The Jurassic/Triassic sediments in the IAD area consist predominantly of highly consolidated, fine 
grained mudstones, siltstones, and shale in which the original porosity was largely destroyed by 
cementation.  Groundwater occurs mainly in joints in the consolidated sedimentary rocks.  The thickness 
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of the sedimentary rocks is believed to be on the order of 1,000 to 1,500 feet, although this has not been 
confirmed by deep drilling.  The sedimentary rocks of the Culpeper Basin are underlain and bordered by 
crystalline basement complex rocks that yield only small amounts of water to wells. 

In the IAD area, groundwater generally occurs in two zones: an upper horizon in soil and weathered rocks 
in which groundwater occupies pores in the weathered material and a lower zone of unweathered rock in 
which groundwater occurs in fractures in the dense impermeable sedimentary rocks.  On the IAD 
property, groundwater is generally encountered within 20 feet of land surface, and the top of the zone of 
saturation (water table) generally reflects the topography, except where artificial drains have been 
installed. 

Wells up to 1,000 feet deep yield sufficient water for municipal water supplies in many parts of the 
Culpeper Basin.  In some of the larger communities such as Leesburg and Manassas, which were 
formerly supplied by groundwater, the water demand exceeded the available groundwater supplies, and 
surface water sources have been developed to meet growing demand.  The IAD complex is now supplied 
mainly by treated Potomac River water by the Fairfax County Water Authority, although drinking water is 
delivered by truck to a few isolated facilities on the airport. 

Two wells were drilled at IAD in 1959 to supply water for a concrete plant at the intersection of 
Routes 607 and 608 (Johnston, 1960).  These wells, 860 and 955 feet deep, yielded 0.47 million gallons 
per day (mgd) and 0.86 mgd, respectively.  Both wells reportedly were drilled entirely in shale.  The water 
from these wells was suitable for the intended use (concrete mixing) and for some other industrial uses, 
but it failed to meet the applicable maximum contaminant levels for drinking water due to high levels of 
iron, sulfate, and dissolved solids.  The same maximum contaminant levels are still applied to public 
drinking water under the EPA National Secondary Drinking Water Criteria.  Wells ranging in depth from 
42 to 505 feet elsewhere in the Culpeper Basin produced moderately hard, calcium-magnesium 
bicarbonate waters suitable for potable use.  Table 4.3.3-4 summarizes the groundwater quality data 
presented by Johnston (1960). 

Currently, MWAA has no additional groundwater monitoring or characterization data for the groundwater 
within the DSA because the groundwater from IAD wells is not used as a drinking water supply. 

TABLE 4.3.3-4 
IAD GROUNDWATER QUALITY SUMMARY 

 

 Dulles 1 Dulles 2 
Total Depth of Well (feet) 860 955 
Total Dissolved Solids (ppm) 942 856 
Bicarbonate (ppm) 194 275 
Sulfate (ppm) 462 327 
Iron (ppm) 0.33 0.15 
Hardness (as CaCO3, ppm) 533 500 

Source:  Johnston, 1960. 
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Sub-surface soil contamination from potential leaking underground storage tanks (USTs) storing oil 
products within the upper unsaturated subsoil zone could affect groundwater quality.  According to IAD’s 
Consolidated Pollution Prevention Plan, IAD currently has 5 USTs on the property with a total capacity of 
55,550 gallons of regulated oil products (MWAA, 2002b).  After rainwater infiltrates the surficial soils, it 
slowly moves downgradient through the upper unsaturated zone where it could pick up pollutants and 
transport them to the water table.  In the Culpeper Basin, the direction of near-surface groundwater flow 
under static conditions (no pumping interference) approximates surface topography.  The groundwater 
flow direction inferred from the surface topography from potential UST sites is generally to the northeast 
towards Horsepen Lake and Broad Run and to the southeast towards Cub Run.  In the event of a leak or 
spill from any of the USTs, the groundwater and nearby streams would potentially be impacted with high 
levels of hydrocarbons, which adversely affects water quality and aquatic habitat. 

4.3.3.3 Water Supply 

IAD contains a single water supply and distribution system for both potable and emergency fire use 
(PMC, 1989).  The Airport receives its water primarily from a single 12-inch water line at Route 28 
(Sully Road) that is connected to the Fairfax County Water Authority (FCWA) water supply system.  To 
adequately maintain water pressure, two 2-million-gallon water storage reservoirs and a pumping station 
exist in the eastern area of the Airport adjacent to the old fuel farm (Peat Marwick Airport Consulting 
Services, 1985).  The reservoir and pumping station connect to two 16-inch water lines that interconnect 
in a looping arrangement at several points east of the Main Terminal (PMC, 1989). 

The Washington Dulles International Airport Master Plan (FAA/Peat Marwick Airport Consulting Services, 
1985) recommended that a secondary water supply source, consisting of a 5-day reserve, be installed for 
emergency purposes in case the primary water supply is disrupted (Peat Marwick Airport Consulting 
Services, 1985).  A secondary water supply was established in 2002, which consists of a 12-inch water 
line running between the Aircraft Rescue and Firefighting (ARFF) facility and the southern perimeter of 
the airport and which continues southward to connect to FCWA water line on Willard Road (Burns and 
McDonnell, 2001).  This line will provide the water supply for the future planned south terminal area 
facilities, including the Tier 2, Tier 3, and Tier 4 Concourses, the APM maintenance area, the South 
Terminal, and the new Airport Traffic Control Tower (ATCT). 

From November 2002 through October 2003, a total of approximately 379,500,000 gallons of water were 
consumed at IAD (Khozeimeh, pers. comm., 2003).  This total water use includes consumptive use by 
passengers and employees and nonconsumptive uses such as washdown, construction, maintenance 
activities, and unaccounted for water lost in leaks and through flushing activities.  Approximately 
17,005,181 passengers were served at IAD between September 2002 and August 2003.  Development, 
especially in the South Terminal area, is predicted to continue over the next 20 years.  During this period 
of growth, the number of annual passengers at IAD is predicted to more than triple to over 60 million 
passengers per year.  Water supply demands associated with development and airport usage are also 
predicted to increase, which may create the need for a booster pressure system, additional water storage, 
and increased service from the FCWA (Burns and McDonnell, 2001).   
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4.3.3.4 Sanitary Wastewater Treatment 

The existing sanitary wastewater system for IAD was completed in 1961 as part of its initial construction.  
The sanitary wastewater treatment system contains 12 miles of underground gravity lines; 50 associated 
service connections; 200 manholes; 7 lift stations; 2 active metering stations; and miscellaneous septic 
tanks, wet wells, check valves, and air release valves.  Sanitary wastes associated with aircraft are 
handled at the triturator facility, which is an aircraft waste disposal facility located on the main apron 
(PMC, 1989).  

Most of IAD is served by a sanitary sewer system that conveys wastewater via the Potomac Interceptor to 
the Blue Plains Wastewater Treatment Plant in Washington DC.  The wastewater is discharged under the 
authority of Wastewater Discharge Permit Number 025-6, issued by the District of Columbia Water and 
Sewer Authority (WASA).  From November 2002 through October 2003, the annual sanitary sewage flow 
at IAD was approximately 361,000,000 gallons, which is an average of 989,041 gallons per day 
(0.99 mgd) (Khozeimeh, pers. comm., 2003).  Due to capacity constraints at the Blue Plains Wastewater 
Treatment Plant, an agreement between the plant and MWAA stipulates a maximum permitted daily 
average of 1.5 million gallons (MWAA, 2002a) may be conveyed to the plant from IAD.  

All sanitary wastes from warehouses, hangars, office complexes, main and mid-field terminal areas, and 
wastewater from floor drains in onsite industrial shops (some drains have oil/water separators) located in 
the terminal area are discharged to the aforementioned sewer system.  The only area that is not served 
by the sanitary sewer system at IAD is the airport maintenance facility, which is served by an individual 
septic system located on the south side of the IAD property.  MWAA is evaluating a new system that 
would include the installation of pumping stations and transmission lines that would ultimately connect the 
ARFF, Shop 2, and south area development to the Potomac interceptor. 

As mentioned briefly in Section 4.3.3.1, Surface Water, airfield runway deicing operations are a primary 
source of potential water pollutants at IAD.  Actual quantities of deicing fluid vary according to winter 
precipitation.  Propylene glycol is the preferred aircraft deicer fluid (ADF) at IAD.  Ethylene glycol has 
been prohibited from use as an aircraft deicer in accordance with the VPDES permit conditions as 
discussed in Section 4.3.3.1. 

Due to the concentration of propylene glycol present in ADF, it is not permitted to be released into the 
stormwater stream.  Currently, selected drains throughout IAD are plugged, and those areas, along with 
all designated deicing locations, are vacuumed by 15 glycol recovery vehicles for collection onsite.  ADF-
contaminated runoff with a glycol concentration of 7 percent or greater is kept in storage tanks onsite, 
from which it is transferred via Inland Technologies, Ltd., to be recycled (MWAA, 2002b).  According to 
MWAA, pretreatment of spent ADF containing less than 7 percent glycol involves storage in an aerated 
holding tank, sand filtration, and oil-water separator treatment.  This 300,000-gallon holding tank allows 
for flow equalization and some reduction in glycol concentration over time.  The filtration and oil-water 
separator reduce suspended solids and oil and grease prior to discharge to the sanitary sewer (Blue 
Plains Wastewater Treatment Plant) at a controlled rate of less than 100 gallons per minute.   
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4.3.4 FLOODPLAINS 

4.3.4.1 Federal and State Regulations 

Executive Order 11988 (Floodplain Management) defines floodplains as the “lowland and relatively flat 
areas adjoining inland and coastal waters including floodprone areas of offshore islands, including at a 
minimum the area subject to a 1-percent or greater chance of flooding in a given year.”  The Executive 
Order requires Federal agencies to minimize occupancy of and modification to floodplains.  Specifically, 
the Executive Order prohibits Federal agencies from funding construction that is in a 100-year floodplain 
unless there are no practicable alternatives (Federal Emergency Management Agency [FEMA], 1977).  
The VDCR regulates floodplains in the state under the Virginia Flood Damage Reduction Act of 1989 and 
the Virginia Floodplain Management Program.  Fairfax and Loudoun counties also regulate development 
in the floodplains for areas under their jurisdiction; however, IAD is not subject to the counties’ zoning 
requirements. 

FEMA has identified flood hazards on Flood Insurance Rate Maps (FIRMs) for all communities that 
participate in the National Flood Insurance Program.  These FIRMs are used by state and local 
governments for administering floodplain management programs, enforcing building codes, and mitigating 
flooding losses in their communities.  The floodplain information on the FIRM is based on historical data 
and hydrologic and hydraulic computations.  The 100-year floodplain, or the areas inundated by a storm 
having a 1 percent annual chance of occurrence, is the regulatory standard used by Federal, state, and 
local agencies.  In flood areas that have been studied using detailed methods, the FIRMs show the base 
flood elevations (BFEs), which are the elevations in feet of the 100-year storm event.  These flood zones 
are labeled Zone AE on the FIRMs.  The FIRMs also show the 500-year floodplain as Zone B or shaded 
Zone X, which is the area inundated by a storm having a 0.2-percent annual chance of occurrence.  Zone 
A flood zones correspond to the 100-year floodplains studied by approximate methods.  No BFEs or flood 
depths are shown for Zone A flood zones, Zone B, or shaded Zone X on the FIRMs. 

4.3.4.2 Study Area Floodplains 

Both Fairfax and Loudoun counties participate in the National Flood Insurance Program.  The DSA is 
located in Fairfax County on FIRM Community Panel Numbers 515525025D and 5155250050D, dated 
March 5, 1990, and in Loudoun County on FIRM Community Panel Numbers 51107C0360D, 
51107C0370D, 51107C0380D, 51107C0390D, and 51107C0385D, dated July 5, 2001.  A large portion of 
the northern area of IAD lies within the 100-year floodplains of Stallion Branch and Horsepen Run and its 
associated tributaries.  This area has been studied using detailed methods by FEMA and is, therefore, 
mapped as Zone AE with BFEs on the FIRM.  Other flooding sources within the vicinity of IAD have been 
studied by FEMA using approximate methods and are shown on the FIRM as Zone A, since there are no 
determined BFEs. 

The FIRMs for Fairfax and Loudoun counties do not cover all of the land area within the IAD property, 
rather, the floodplain boundary delineation stops at the IAD property line.  Therefore, to supplement the 
FIRM data, the edges of the 100-year floodplains associated with Cabin Branch and Stallion Branch have 
been interpolated using U.S. Geological Survey (USGS) topographic data and data obtained from Fairfax 
and Loudoun counties.  The combination of the FEMA floodplain data and the interpolated boundary 
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edges are shown on Figure 4.3.4-1.  It should be noted that the delineated edges of the 100-year 
floodplains within the IAD property line shown on Figure 4.3.4-1 are not formally recognized by FEMA. 

Based on analysis of the FEMA data and the interpolated 100-year floodplain boundaries within the IAD 
property line, there are approximately 843 acres of 100-year floodplain and 77 acres of 500-year 
floodplain within the DSA.  None of the existing runways or buildings within the DSA are currently located 
within the 100-year floodplain. 

4.3.5 PRIME, UNIQUE, AND STATE SIGNIFICANT FARMLANDS 

Significant soils types can be classified as either prime or unique farmlands or soils of statewide 
importance or of local significance.  Prime farmlands are those farmlands whose value derives from their 
general advantages as croplands due to soil and water conditions.  These soils are best suited for 
producing food, feed, fiber, forage, and oilseed crops.  They have favorable growing seasons and receive 
sufficient quantities of moisture to produce high yields on an average of 8 out of every 10 years.  Unique 
farmlands are those whose value derives from their particular advantages for growing specialty crops 
such as tree fruits and certain vegetables.  State or locally important soils are those soils, other than 
prime or unique farmland soils used for the production of food, feed, fiber, forage, or oilseed crops, as 
determined by the appropriate state or local government agency or agencies and determined by the 
Secretary that it should be considered as farmlands (Farmland Protection Policy Act [FPPA]).   

Unique farmland soils have a special set of properties that are unique for producing certain high value 
crops that meet the requirements for unique farmland.  Statewide important soil does not quite meet the 
requirements to be considered prime farmland.  This is due to steepness of slope, permeability, 
susceptibility to erosion, low available water capacity, or some other soil property (Natural Resource 
Conservation Service [NRCS], 1999). 

Soils information for the Loudoun County portion of the DSA was obtained from Loudoun County GIS 
data (October 2002) and the 1960 Soil Survey of Loudoun County, Virginia.  When the 1960 Soil Survey 
was published, IAD had not yet been constructed.  Since the time of the 1960 survey, the necessary land 
was disturbed for the construction of the runways and landside facilities and it is likely that these areas 
would now be considered Made Land or Disturbed Land (NRCS, per. comm., September 17, 2002).  
There are two prime farmland soils and one statewide important soil in the Loudoun County portion of the 
DSA:  Manassas silt loam, Panorama silt loam, and Penn silt loam, respectively (see Figure 4.3.5-1). 

Soils information for the Fairfax County portion of the DSA was obtained from GIS soils data for Fairfax 
County (November 2001).  There are two prime farmland soils in this area:  Bucks silt loam and Rowland 
soils.   

There are two predominant areas in the west and southwest portions of the DSA that contain diabase 
soils, as shown on Figure 4.3.5-1.  These soils were weathered from parent material of diabase 
(a fine-grained igneous rock) and basalt that intruded the existing sedimentary rock.  Diabase soils have 
physical and chemical properties that make them favorable to certain types of unique vegetation 
(see Section 4.4.3).  The diabase soils within the DSA include large Waxpool silt loam, Haymarket-
Jackland complex, and Elbert silty clay loam inclusions.  Diabase soils of lesser extent include Legore 
loam, Legore-Oakhill complex, and Montalto silty clay loam. 
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Loudoun and Fairfax counties provided GIS soils data for the DSA.  In addition, the NRCS provided a 
listing of the soil types of prime farmland, farmland of statewide importance, and soils that are considered 
prime farmland under certain conditions (see Appendix F).  These data were used to generate prime and 
statewide important farmland mapping of the IAD area for use in determining the amount of prime and 
statewide important soils in the DSA.  There are no soils classified as unique farmland within the DSA.   

Total land area within the DSA is approximately 11,156 acres.  Based on information provided by Fairfax 
and Loudoun counties and the NRCS, it was determined that within the DSA there are 166.7 acres of soil 
classified as prime farmland (Panorama silt loam, Manassas silt loam, Bucks silt loam, and Rowland 
soils).  There are also 297.3 acres of soil classified as farmland of statewide importance (Penn silt loam) 
within the DSA.  Table 4.3.5-1 summarizes the acreage of prime farmland and farmland of statewide 
importance within the DSA. 

TABLE 4.3.5-1 
ACREAGE OF SOILS DESIGNATED PRIME FARMLAND AND 

STATEWIDE IMPORTANT SOILS WITHIN THE DETAILED STUDY AREA 
 

Designation Soil Type Acreage 
Bucks Silt Loam 25.9 

Manassas Silt Loam 13.0 
Panorama Silt Loam 55.1 Prime Farmlands 

Rowland 72.6 
Prime Farmlands Total 166.7 

Statewide Important Soils Penn Silt Loam 297.3 
Statewide Important Soils Total 297.3 

Source:  URS Corporation, 2004. 

 

 
As defined in the FPPA, land is not considered prime farmland if it was purchased prior to August 6, 
1984, for the purposes of being converted or it is already in urban development or has been committed to 
urban development.  As defined in the FPPA (7 CFR Section 658): 

“Prime farmland that a state or local government has designated, through zoning or 
planning, for commercial, industrial, or residential use that is not intended at the same 
time to protect farmland, this land will not be covered by the Act, since it will be deemed 
to be “committed to urban development” and thus outside the Act’s definition of “prime 
farmland” subject to the Act.” 

The majority of IAD property was purchased prior to 1984; an additional 870 acres were purchased 
between 1989 and 1999.  Due to the date of acquisition of the majority of the property and because the 
airport property is zoned for airport use and is committed to urban development, the provisions of the 
FPPA would not apply to these lands.  There are a maximum of 480.0 acres of land to the west of IAD 
that would be purchased by MWAA in order to implement the proposed project.  These lands, which are 
privately owned and government lands, are zoned for Commercial/Industrial purposes (PD-G1, or 
Planned Development - General Industry).   
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4.3.6 AIR QUALITY 

This section presents information about existing air quality conditions for the Washington DC metropolitan 
area, including the area around IAD.  Included in this material is a brief summary of air monitoring data 
collected in the vicinity of the airport, an explanation of the current regulatory status of local air quality 
conditions with respect to Federal criteria, and a discussion of state and regional efforts to manage air 
quality in the Washington DC metropolitan region.  This section also identifies and describes the various 
sources of air emissions associated with IAD and their pollutants, along with an emission inventory of 
existing conditions.  The potential impact to future air quality conditions associated with the proposed 
alternatives for IAD are analyzed and discussed in Section 5.5, Environmental Consequences - Air 
Quality. 

4.3.6.1 Regulatory Agencies 

The regulation and management of ambient (outdoor) air quality conditions in the Washington DC 
metropolitan area are shared by a variety of Federal, state, regional, and local agencies.  These agencies 
are identified in Table 4.3.6-1 along with a brief description of their roles and responsibilities in the area. 

The EPA sets the guidelines, policies, and standards under the Federal Clean Air Act (CAA) for protecting 
air quality conditions across the country.  On the state level, the VDEQ serves to ensure that these 
guiding principles are met and carried out all over Virginia.  In the Washington DC metropolitan region, 
the Metropolitan Washington Council of Governments (MWCOG) also helps manage air quality conditions 
with the development of regional air quality and surface transportation plans. 

TABLE 4.3.6-1 
AGENCIES INVOLVED IN AIR QUALITY MANAGEMENT IN THE  

WASHINGTON DC METROPOLITAN REGION 
 

Agency Roles and Responsibilities 
U.S. Environmental 
Protection Agency (EPA) 

Federal agency - Sets national policies and standards under the CAA; 
reviews and approves SIPs.  (Dulles is located in Region 3 of EPA.) 

Virginia Department of 
Environmental Quality 
(VDEQ) 

State agency - Sets and enforces state policies, rules and regulations; 
issues operating permits; compiles SIP-related documents and 
submits them to EPA for approval; conducts ambient air monitoring.  
Prepares periodic emissions inventories under the CAA. 

Metropolitan Washington 
Council of Governments 
(MWCOG) and Metropolitan 
Washington Air Quality 
Committee (MWAQC) 

Regional agency - Council of governments providing assessments for 
regional issues including air quality and transportation; responsible for 
SIP and TIP development. 

CAA = Clean Air Act. 
SIP = State Implementation Plan. 
TIP = Transportation Improvement Program. 
 
Source:  URS Corporation, 2003. 
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4.3.6.2 Criteria Air Pollutants 

The EPA has established National Ambient Air Quality Standards (NAAQS) for a group of “criteria air 
pollutants” to protect public health, the environment, and the quality of life from the detrimental effects of 
air pollution.  These NAAQS have been set for the following six pollutants: carbon monoxide (CO), lead 
(Pb), nitrogen dioxide (NO2), ozone (O3), particulate matter (PM10), and sulfur oxides (SOx).  The NAAQS 
primary standards (designed to protect human health) and secondary standards (designed to protect 
human welfare) are contained in Table 4.3.6-2, and the pollutants are briefly discussed below: 

• Carbon monoxide is a colorless, odorless, tasteless gas.  It may temporarily 
accumulate, especially in calm weather during winter and early spring, when fuel use 
reaches a peak and CO is chemically most stable due to the low temperatures.  CO 
from natural sources usually dissipates quickly over a large area, posing no threat to 
human health.  Transportation activities, indoor heating, and open burning are among 
the predominant anthropogenic (e.g., manmade) sources of CO. 

• Lead emissions from industrial sources include waste oil and solid waste 
incineration, iron and steel production, lead smelting, and battery and lead alkyl 
manufacturing.  The lead content of motor vehicle emissions, which was the major 
source of lead in the past, has significantly declined with the widespread use of 
unleaded fuel. 

• Nitrogen dioxide (NO2), nitric oxide (NO), and the nitrate radical (NO3) are 
collectively called oxides of nitrogen (NOx).  These three compounds are interrelated, 
often changing from one form to another in chemical reactions, and NO2 is the 
compound commonly measured with ambient air monitors.  NOx is generally emitted 
in the form of NO, which is oxidized to NO2.  The principal man-made source of NOx 
is fuel combustion in motor vehicles and power plants.  Reactions of NOx with other 
atmospheric chemicals can lead to formation of ozone and acidic precipitation. 

• Ozone (at ground level) is a secondary pollutant, formed from daytime reactions of 
NOx and volatile organic compounds (VOCs) rather than being directly emitted by 
natural or man-made sources.  VOCs, which are a subset of hydrocarbons (HC) and 
have no NAAQS, are released in industrial processes and from evaporation of 
gasoline and solvents. 

• Particulate matter (PM) comprises very small particles of dirt, dust, soot, or liquid 
droplets called aerosols.  A criteria air pollutant, the regulatory standard for 
particulate matter is segregated by sizes (i.e., < 10 and < 2.5 microns as PM10 and 
PM2.5, respectively).  PM is formed as an exhaust product in the internal combustion 
engine or can be generated from the breakdown and dispersion of other solid 
materials (e.g., fugitive dust). 

• Sulfur oxides are primarily composed of sulfur dioxide (SO2), which is emitted in 
natural processes, such as volcanic activity, and by man-made sources such as 
combustion of sulfuric fuels and sulfuric acid manufacturing.  SO2 can lead to the 
formation of acidic precipitation. 
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TABLE 4.3.6-2 
NATIONAL AMBIENT AIR QUALITY STANDARDS 

 
Standard 

Pollutant 
Averaging 

Time ppm µg/m3
Type of 

Standarda

1 hour 35b 40,000 Primary Carbon Monoxide (CO) 8 hours 9b 10,000 Primary 
Lead (Pb) 1 quarter --- 1.5c Primary and Secondary 

Nitrogen Dioxide (NO2) 1 year 0.053c 100 Primary and Secondary 
1 hour 0.12b 235 Primary and Secondary Ozone (O3) 8 hours 0.08d 157 Primary and Secondary 

24 hours --- 150e Primary and Secondary Particulate Matter 
with a diameter 10 µm (PM10) 1 year --- 50f Primary and Secondary 

24 hours --- 65g Primary and Secondary Particulate Matter 
with a diameter 2.5 µm (PM2.5) 1 year --- 15h Primary and Secondary 

3 hours 0.50b 1300 Secondary 
24 hours 0.14b 365 Primary Sulfur Oxides (SOx) 

1 year 0.03c 80 Primary 
a Primary standards are set to protect public health.  Secondary standards are designed to protect public welfare. 
b Not to be exceeded more than once a year. 
c Not to exceed this level. 
d The average of the annual fourth highest daily 8-hour maximum over a 3-year period is not to exceed this level.  

Attainment designations took effect June 15, 2004. 
e The 3-year average of the annual 99th percentile for each monitor within an area is not to exceed this level. 
f The 3-year average of the annual arithmetic mean concentrations at each monitor within an area is not to exceed 

this level. 
g The 3-year average of the annual 98th percentile for each population-oriented monitor within an area is not to 

exceed this level.  Attainment designations are to be determined in 2004. 
h The 3-year average of the annual arithmetic mean concentrations from single or multiple community-oriented 

monitors is not to be at or above this level.  Attainment designations are to be determined in 2004.  
ppm = parts per million. 
µg/m3 = micrograms per cubic meter. 

Source:  EPA, 2003 (www.epa.gov/air/criteria.html). 
 

4.3.6.3 Meteorological Information and Air Monitoring Data 

Regional Climate - IAD is located in Fairfax and Loudoun counties, Virginia, and sits at an elevation of 
about 300 feet above mean sea level.  The climate in this part of Virginia can be described as continental 
with four seasons and a primary wet season during the months of May and June.  The mean annual 
temperature is 54° F, with an average minimum temperature of 22° F in January and an average 
maximum temperature of 87° F in July; average annual precipitation is 42 inches (NCDC, 2002).  
Prevailing winds are from the south except during the winter months when they are from the northwest.  
For a further discussion of the climate in the area, see Section 4.3.2, Climate. 

Air Monitoring Data - The VDEQ Air Division operates ambient air quality monitoring sites scattered 
throughout Virginia as part of their state and local air monitoring programs.  These stations are intended 
to sample and record outdoor levels of the EPA criteria air pollutants discussed above.  There are two air 
monitoring stations located in the GSA, within 5 miles of the airport.  There are five additional air 
monitoring stations located in Fairfax County, along with two monitors in Montgomery and Prince William 
counties.  These monitors are located 12 to 25 miles away from the airport.  As shown on Figure 4.3.6-1, 
the closest air monitoring station is situated 2.6 miles to the south on Upper Cub Run Drive.  Another 
monitoring site is located approximately 4 miles north of the airport.  No air monitoring stations are 
located directly on, or adjacent to, IAD.  
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Table 4.3.6-3 contains summary information and data from the closest two monitoring sites including the 
site locations, distance, and direction from IAD; the pollutants measured; and the highest recorded levels 
in 2002.  The last column indicates whether the design values are above the standards.  Design values 
are concentrations compared to the NAAQS based on the standard.  For example, the design value for 
8-hour ozone is the fourth high concentration over 3 years, while the 1-hour ozone standard cannot be 
exceeded more than once per year.  The values of the data at the other monitors are similar to the data 
collected at the two monitors closest to the airport.  Specific monitoring data by pollutant may be obtained 
from the EPA website www.epa.gov/air/data. 

Importantly, the pollutant levels recorded are not necessarily considered representative of the conditions 
near the airport.  Rather, they are reported here as indicators of overall air quality conditions in this part of 
the Washington DC metropolitan region. 

TABLE 4.3.6-3 
2002 AIR MONITORING DATA SUMMARY 

 

Monitoring 
Station 

Locationa

Distance 
and 

Direction 
from IADb

Pollutants 
Monitored 

Averaging 
Time 

Maximum 
Recorded 

Concentration 
Design 
Valuec NAAQSd

Above 
NAAQSe 

(Y/N) 
1-hr 2.2 ppm 1.2 ppm 35 ppm N CO 
8-hr 1.2 ppm 1.2 ppm 9 ppm N 
3-hr 0.03 ppm 0.03 ppm 0.50 ppm N 

24-hr 0.014 ppm 0.011 ppm 0.14 ppm N SO2

Annual 0.004 ppm 0.004 ppm 0.030 ppm N 
NO2 Annual 0.009 ppm 0.009 ppm 0.053 ppm N 

1-hr 0.15 ppm 0.128 ppmf 0.12 ppm N O3 8-hr 0.10 ppm 0.099 ppm 0.08 ppm Y 
24-hr 57 µg/m3 53 µg/m3 150 µg/m3 N 

Upper Cub 
Run Drive, 

Fairfax 
County 

2.6 miles, 
South 

PM10 Annual 18 µg/m3 18.3 µg/m3 50 µg/m3 N 
NO2 Annual 0.014 ppm 0.014 ppm 0.053 ppm N 

1-hr 0.13 ppm 0.122 ppm 0.12 ppm N O3 8-hr 0.12 ppm 0.108 ppm 0.08 ppm Y 
24-hr 45 µg/m3 34.7 µg/m3 65 µg/m3 N 

Broad Run 
High School, 

Loudoun 
County 

4.1 miles, 
North 

PM2.5 Annual 14 µg/m3 13.7 µg/m3 15 µg/m3 N 

a  See Figure 4.3.6-1 for map of station locations.  
b  As measured from the end of the nearest runway. 
c A design value is the mathematically determined pollutant concentration at a particular site that must be reduced to, or 

maintained at or below the NAAQS to assume attainment.  These design values are based on monitoring data through 
December 2002. 

d NAAQS (National Ambient Air Quality Standards) established by the EPA (see Table 4.3.6-2). 
e Design values are compared to NAAQS and determined to be above the standard. 
f Although it appears that the 1-hour design value exceeds the standard for Cub Run, it does not exceed the standard three 

times within three years, only once. 

Yes (above standards)/No (below standards).  Attainment designations for PM2.5 will be determined in December 2004. 
 

CO = Carbon monoxide. 
NO2 = Nitrogen dioxide. 
PM10 = Inhalable particulates less than 

10 microns in diameter. 
PM2.5 = Inhalable particulates less than 

2.5 microns in diameter. 

ppm = Parts per million. 
SO2 = Sulfur dioxide. 
O3 = Ozone. 
µg/m3 = Micrograms per cubic meter. 
 
 

Source:  EPA Air Quality System, 2003. 
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4.3.6.4 Attainment/Nonattainment Status 

Based on air monitoring data and in accordance with the Clean Air Act Amendments (CAAA) of 1977, all 
areas within Virginia are designated with respect to the NAAQS as attainment, nonattainment, 
maintenance, or unclassifiable.  An area with air quality better than the NAAQS is designated as 
attainment; an area with air quality worse than the NAAQS is designated as nonattainment.  An area may 
be designated as unclassifiable when there is a temporary lack of data to form a basis of attainment 
status.  Nonattainment areas are further classified as extreme, severe, serious, moderate, and marginal 
by the degree of non-compliance with the NAAQS.  Finally, areas that are reclassified from nonattainment 
to attainment are designated as maintenance.   

The current attainment/nonattainment designations for the Washington DC metropolitan area are 
summarized in Table 4.3.6-4.  In July 1997, the EPA promulgated the 8-hour ozone NAAQS.  The 
NAAQS was challenged in court but upheld.  Effective June 15, 2004, the attainment/nonattainment 
designations for the 8-hour ozone standard were promulgated by the EPA (EPA, 69 FR 23857).  
Designations for PM2.5 will follow later in the year (2004). 

TABLE 4.3.6-4 
ATTAINMENT/NONATTAINMENT DESIGNATIONS FOR THE 

WASHINGTON DC METROPOLITAN AREA 
 

Pollutant Designation 
Carbon monoxide (CO) Attainment 
Nitrogen oxides (NOx) Attainment 
Ozone (O3) (1-hr/8-hr) Nonattainment (Severe*/Moderate) 
Sulfur oxides (SOx) Attainment 
Particulate matter (PM10) Attainment 
Lead Attainment 

* For ozone nonattainment areas designated as severe, the applicable General 
Conformity de minimis level is 25 tons per year (tpy).  (See Section 5.5 for further 
discussion of General Conformity.) 

Source:  EPA, 2003. 
 

Based on the information contained in Table 4.3.6-4, the entire Metropolitan Washington DC-MD-VA area 
is currently designated as attainment for the criteria pollutants CO, NO2, SO2, PM10, and lead.  In contrast, 
the Washington DC metropolitan region does not meet the NAAQS for the criteria air pollutant: O3, and is 
designated as a severe nonattainment area for 1-hour and moderate nonattainment for 8-hour ozone.  
Importantly, the O3 severe nonattainment designation for the area was changed from serious on 
January 24, 2003 (EPA 68 FR 3410).  Notably, this action is not based on worsening air quality 
conditions, but on the failure to meet the attainment deadline of 1999.  In summary, the reclassification 
does three things: 

1. Sets the new attainment date to 2005, 

2. Lowers the Title V (stationary source operating permit) and General Conformity 
Thresholds, and 

3. Called for a revised State Implementation Plan (SIP) by March 1, 2004.  The 
MWAQC approved the revised SIP on February 19, 2004. 
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The geographic limits of the 1-hour O3 nonattainment area includes Washington DC, 5 counties in 
Maryland (Charles, Calvert, Prince George’s, Montgomery, and Frederick) and 4 Virginia counties 
(Loudoun, Fairfax, Prince William, and Stafford) (see Figure 4.3.6-2).  The same geographic area, minus 
Stafford County, is shown on Figure 4.3.6-3 for the 8-hour ozone nonattainment area that includes IAD. 

4.3.6.5 State Implementation Plans 

Because portions of the Washington DC-MA-VA area do not meet the NAAQS, an SIP has been 
developed for these nonattainment areas.  The SIP is the cumulative record of all air pollution control 
strategies, emission budgets, and timetables implemented or adopted by government agencies within 
Virginia to bring nonattainment areas into compliance with the NAAQS.  The Washington DC metropolitan 
area SIP is identified in Table 4.3.6-5 and discussed further below. 

TABLE 4.3.6-5 
STATE IMPLEMENTATION PLAN SUMMARY 

 

Pollutant State Implementation Plan Status Comments 

Ozone (O3) 

Post 1996 Rate of Progress 
Plans and 1-Hour Area 
Ozone Attainment 
Demonstrations, 
(68 FR 19106). 
 
 
 
 
 
 
 
----------------------------------- 
Demonstrating Rate of 
Progress for 2002 and 2005; 
Revision to 1990 Base Year 
Emissions; and Severe Area 
Attainment Demonstration for 
the Washington DC-MD-VA 
Nonattainment Area. 

April 17, 2003, published 
final rule.1
 
 
 
 
 
April 15, 2004 
EPA published final rule; 
notice of stay.2
 
 
------------------------------- 
August 13, 2003 
Proposed SIP Revision 
submitted by MWCOG on 
behalf of the MWAQC for 
the Department of Health of 
the District of Columbia, the 
Maryland Department of the 
Environment, and the 
VDEQ. 
 
 
February 19, 2004 
Revised SIP approved by 
the MWAQC. 
 

EPA published final rule to 
conditionally approve the 
DC-MD-VA region severe area 
SIP if nine commitments to 
reduce O3 precursor emissions 
are met. 
 
EPA took action to indefinitely 
stay, pending completion of 
judicial review, the conditional 
approval promulgated on 
April 17, 2003. 
---------------------------------- 
Implemented for failure of the 
Washington DC-MD-VA area to 
attain the 1-hour ozone standard 
for serious areas by November 
15, 1999.  New attainment date 
by November 15, 2005, for 
severe ozone attainment. 
 
MD, VA, and Washington DC 
submitted the SIP prepared by 
MWAQC to EPA in February 
2004.  Once EPA verifies that 
the SIP is technically correct and 
meets all CAA requirements, it 
will issue an official rulemaking 
approving the SIP. 
 

1  EPA 40 CFR Part 52, Federal Register, Vol. 68, No. 75, April 17, 2003, pp. 19106-19133. 
2  EPA 40 CFR Part 52, Federal Register, Vol. 69, No. 73, April 15, 2004, pp. 19937-19939. 

Sources: http://www.epa.gov/reg3artd/airregulations/frns/frapprove.htm and http://www.mwcog.org/environment/air/. 
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In January 2003, EPA determined that the Washington DC metropolitan serious 1-hour ozone 
nonattainment area had not attained the NAAQS for O3 by the November 1999 deadline (CFR Part 81).  
Therefore, EPA re-designated the area as severe nonattainment and MWCOG prepared a Severe 
Area Attainment Plan for EPA’s review and approval.  EPA conditionally approved the SIP for the 
Washington DC metropolitan region on April 17, 2003 (68 FR 19105).  On February 19, 2004, the 
MWCOG prepared a revised plan to improve air quality in the Washington DC-MD-VA region.  This plan, 
the Plan to Improve Air Quality in the Washington DC-MD-VA Region (MWCOG, 2004), is a plan to 
improve air quality in the Washington DC region to meet the national air quality standard for ozone 
(1-hour standard).  The plan consists of two Rate of Progress demonstrations, for the periods 1999-2002 
and 2002-2005 and an attainment demonstration for 2005. 

Emissions from commercial aircraft at IAD and DCA were included in this plan using FAA Emissions and 
Dispersion Modeling System (EDMS) to reflect activity at the airports.  Airport-related emissions in the 
SIP are for the 1990 base year, along with 2002 and 2005. 

Since the EPA designated the Washington DC-MD-VA region as moderate nonattainment for the 8-hour 
ozone standard effective June 15, 2004, the region is required to submit a new air quality plan (SIP) to 
the EPA in 2007. 

4.3.6.6 Transportation Improvement Program 

Another requirement for nonattainment areas under the CAA is the formal demonstration that the surface 
transportation networks (including the roadway and transit systems) conform to the goals and objectives 
of the appropriate SIP.  In the Washington DC area, MWCOG is the agency responsible for making this 
demonstration.   

To meet this requirement, if the Constrained Long-Range Plan is found by the Transportation Planning 
Board to meet regional air quality goals, Federal agencies certify that the plan is "in conformity.”  In other 
words, the Transportation Planning Board ensures that the Constrained Long-Range Plan “conforms" to 
air quality improvement goals of the SIP.  This is documented in the Air Quality Conformity Determination 
of the 2002 Constrained Long-Range Plan and the FY 2003-2008 Transportation Improvement Program 
(TIP) for the Washington Metropolitan Region (MWCOG, July 17, 2002). 

Based on the latest population, employment, and traffic assumptions and using computer modeling of 
traffic and air quality conditions, MWCOG has demonstrated that the TIP for the Washington DC 
metropolitan area conforms to the SIP for O3. 

4.3.6.7 Sources of Airport Air Emissions 

Almost all large metropolitan airports (including IAD) experience air emissions from the following general 
source categories: aircraft, ground service equipment (GSE), and motor vehicles traveling to, from, and 
moving about the airport site; fuel storage and transfer facilities; a variety of stationary sources 
(i.e., steam boilers, back-up generators, refuse incinerators, etc.); an assortment of aircraft maintenance 
activities (i.e., painting, cleaning, and repair); routine airfield, roadway, and building maintenance activities 
(i.e., painting, cleaning, and repair); and periodic construction activities for new projects or improvements 
to existing facilities.  Table 4.3.6-6 provides a summary listing of these sources of air emissions, the 
pollutants, and their characteristics.  
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TABLE 4.3.6-6 
AIRPORT-RELATED SOURCES OF AIR EMISSIONS 

 

Sources Emissions Characteristics 

Aircraft 

• CO 
• HC 
• NOx 
• PM 

Exhaust products of fuel combustion that vary 
greatly depending on aircraft engine type, power 
setting, and period of operation.  Except for short 
periods of takeoff and approach, aircraft altitude 
precludes measurable offsite ground-level impacts. 

Motor vehicles 

• CO 
• HC 
• NOx 
• PM 
• SO2 

Exhaust products of fuel combustion from patron 
traffic approaching, departing, and moving about 
the airport site.  Emissions vary greatly depending 
on vehicle type, distance traveled, operating speed, 
and ambient conditions. 

Ground service vehicles 

• CO 
• HC 
• NOx 
• PM 
• SO2 

Exhaust products of fuel combustion from service 
trucks, tow tugs, belt loaders, and other portable 
equipment.  Also includes mobile lounges used at 
IAD. 

Fuel storage and transfer 
facilities • HC 

Formed from the evaporation and vapor 
displacement of fuel from storage tanks and fuel 
transfer facilities.  Emissions vary with fuel usage, 
type of storage tank, refueling method, fuel type, 
vapor recovery, climate, and ambient temperature. 

Stationary source facilities 

• CO 
• HC 
• NOx 
• PM 
• SO2 

Exhaust products of fossil fuel combustion from 
boilers dedicated to indoor heating requirements 
and emissions from incinerators used for waste 
reduction.  Emissions are generally well controlled 
with operational techniques and post-burn 
collection methods.  Sources include boilers and 
hot water generators, emergency generators, 
incinerators, paint booth and surface coating 
operations, welding operations, deicing operations 
and a fire-training facility. 

Construction activities 

• CO 
• HC 
• NOx 
• PM 
• SO2 

Roadway and airport construction projects may 
have associated emissions from excavation and 
land clearing, construction equipment, asphalt, and 
motor vehicles.  Dust (e.g., soil and concrete) 
generated during construction and land-clearing 
activities released into the air by wind and 
machinery.  The amount of particulate emissions 
varies with the material type, the amount of area 
exposed, and meteorology.  The construction of 
airport and airfield improvement projects at airports 
represent temporary sources of emissions primarily 
associated with the exhaust from construction 
equipment and evaporative VOCs from asphalt 
paving operations. 

Source: URS Corporation, 2003. 
Note: Although there are no NAAQS for HC, they are also included in this analysis as they are 

considered to be one of the precursors to the formation of ozone.  VOCs are a subset to HC. 
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As discussed previously, the amounts of emissions associated with IAD have been quantified by 
MWCOG/MWAA as part of the SIP development and approval process.  The basis for this information is 
in the 1999 Air Emissions Inventory for Washington Dulles International Airport and Ronald Reagan 
Washington National Airport (MWAA, April 2001) and updated for the Plan to Improve Air Quality in the 
Washington, DC-MD-VA Region, along with being included in the 1999 Periodic Air Emissions Inventories 
for O3 (MWCOG, November 12, 2001). 

4.3.6.8 2002 Emission Inventory 

An air emissions inventory of existing conditions (2002) was conducted for IAD following FAA and EPA 
guidelines and using the Emissions and Dispersion Modeling System (EDMS, version 4.12).  The results 
of this analysis, which include emissions of CO, HC (VOC), and NOx, are shown in Table 4.3.6-7.  A 
second analysis using the ozone season parameters provides a daily ozone season inventory in tpd.  To 
avoid repetition, Section 5.5, Air Quality, of this DEIS contains a full discussion of the methodology, 
model, data sources, and assumptions used for this analysis.  Additional tables showing information used 
in EDMS are contained in Appendix G.   

The airport-related sources of emissions that were included in the inventory are identified as aircraft, 
GSE, onsite motor vehicles, and stationary sources.  A subset of GSE emissions has been calculated for 
the Mobile Lounges, which are vehicles used primarily as shuttles between the Main Terminal and the 
midfield concourse.  Onsite motor vehicles include all traffic on major roads on airport property, except 
Route 28 (Sully Road) and the Washington Dulles Access and Toll Road/Dulles Greenway.  Also, 
emissions have been estimated for queue times at the curbside areas on the airport and the tollbooths for 
the airport parking areas.  Stationary source emissions were based on the Air Emissions Inventory 
analysis (URS, April 30, 2003).  The results of the inventory are expressed in units of tons per year (tpy) 
for each pollutant and emission source.  In this way, comparison with the future year emission inventory 
for IAD can be easily made (see Section 5.5). 

As shown, the vast majority of emissions associated with IAD is in the form of CO, followed by NOx and 
HC.  Ground service vehicles, followed by aircraft, are generally the largest source of CO emissions on 
airport property; aircraft are the highest emitters of HC and NOx, followed by GSE. 

Even though portions of the roadway network of Washington Dulles Access and Toll Road/Dulles 
Greenway and Route 28 (Sully Road) are on airport property, these emissions have not been included in 
the airport inventory.  Since these roads are major thoroughfares, the majority of their emissions are not 
directly associated with the airport.  Therefore, the majority of air emissions (>85 percent) come from the 
GSE and aircraft.  On-site motor vehicle sources account for approximately 15 percent of the total 
emissions from the airport. 

Total VOC emissions in the Washington DC area were 955 tpd in 1990 and an estimated 732 tpd in 2005.  
Total NOx emissions in the Washington DC area were 875 tpd in 1990 and an estimated 491 tpd in 2005.  
By comparison, IAD accounted for approximately 1 tpd of VOC emissions and approximately 4 tpd of NOx 
emissions in 2002. 
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TABLE 4.3.6-7 
2002 AIRPORT-RELATED SOURCES OF AIR EMISSIONS IN TONS PER YEAR 

 
Source CO VOC7 NOx

Aircraft1 1,207 258 866 
Ground Support Equipment2 3,215 135 235 
Mobile Lounges3 4 6 125 
On-Site Motor Vehicles4    
 Parking Lots 119 15 23 
 Roadways 447 30 103 
 Queue/Idle Time 36 7 3 
Stationary Sources5 10 8 11 
Total (tpy) 5,038 460 1,366 
Total (tpd) - Annual 13.80 1.26 3.74 
Total (tpd) - Ozone Season6 13.98 1.26 3.61 

Notes: Numbers are rounded to the nearest whole number. 
 tpy = tons per year. 
 tpd = tons per day. 
1 A taxi time of 20.36 minutes from the ASPM database (2002) was used in the inventory.  Data was obtained from 

www.apo.data.faa.gov/faamatsall.htm. 
 A total of 186,319 LTO operations were modeled (144,512 air carrier/taxi, 40,865 general aviation, and 942 

military). 
2 Ground Support Equipment (GSE) and Auxiliary Power Unit emissions were determined based on default 

operating times in EDMS4.12 and on-site data from surveys completed at IAD in February 2004. 
3 Emission rates for Mobile Lounges were obtained from the 1999 Emission Inventory prepared by MWAA, in 

April 2001. 
4 Onsite motor vehicles include all parking lots and roads located on the airport, except for the portions of Route 

28 (Sully Road) and the Dulles Greenway on Airport property.  Queue and Idle times are based on vehicles 
sitting at tollbooths, along curbside pick-up/drop-off areas, and in parking areas located on airport property.  
MOBILE6 emission factors were determined from files obtained from MWCOG. 

5 Stationary source emissions (from boilers, generators, and other permitted sources located at the airport) were 
obtained from an Emission Inventory completed by URS Corporation.  It also includes Fueling and Fire Training 
emissions. 

6 As a comparison, aircraft and motor vehicle emissions are slightly different during the ozone season (April 1 - 
October 31) due to the mixing height and maximum temperature parameters modeled.  Additional information on 
the modeling parameters and methodology are described in Section 5.5.  Overall, there was very little difference 
in the annual average daily emissions versus the ozone season daily emissions.  Aircraft emissions for all three 
pollutants were slightly lower, while motor vehicle emissions for CO and HC were slightly higher.  There is no 
change in emissions from GSE or stationary sources. 

7 HC emissions from aircraft were converted to VOC using aircraft conversion factors ranging from 0.96 to 1.10 
based on Section 5.6 of Volume IV: Mobile Sources, EPA Document 450/4-81-026d, 1992.  Other HC emission 
sources were assumed to be equivalent to VOC emissions. 

Source:  EDMS, Version 4.12 (compiled by URS Corporation, 2004). 
 

4.3.7 WILD AND SCENIC RIVERS 

The U.S. Department of the Interior, National Park Service, maintains a National Inventory of River 
Segments that qualifies for inclusion in the National Wild and Scenic Rivers System.  The Wild and 
Scenic Rivers Act of 1968 was enacted to preserve free-flowing national rivers that are considered to 
possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or 
other similar values.  The national wild and scenic rivers system is made of rivers that are authorized for 
inclusion by the 1968 Act or that are designated as wild, scenic, or recreational pursuant to a state or 
local decree.  The Commonwealth of Virginia passed the Scenic Rivers Act in 1970 to protect and 
preserve both tidal and non-tidal rivers or sections thereof possessing natural or pastoral beauty within 
the Commonwealth.   
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The National Wild and Scenic Rivers Inventory does not list any wild and scenic rivers for the 
Commonwealth of Virginia.  According to the 2002 Virginia Outdoors Plan (Department of Conservation 
and Recreation, 2002), Goose Creek, from the Loudoun-Fauquier County line to the Potomac River, has 
been classified as a “state scenic river” (see Figure 4.3.7-1).  The Commonwealth of Virginia has 
identified Lower Goose Creek as an “impaired waterway” (Piedmont Environmental Council, 2002).  
Lower Goose Creek establishes the northwest boundary of the GSA, approximately 5 miles northwest of 
IAD.  The Goose Creek watershed extends into the GSA from Goose Creek to approximately Route 659 
(Belmont Ridge Road) (see Figure 4.3.7-1).  Fairfax County does not have regulations in place for the 
protection of scenic rivers.  There are no scenic rivers within the GSA in Fairfax County. 

4.3.8 HAZARDOUS MATERIALS 

4.3.8.1 Introduction 

For the purposes of this assessment, the topic of hazardous materials includes the regulatory-defined 
terms of hazardous wastes, hazardous substances, and dangerous goods; environmental contamination 
to soil, surface waters, and groundwater; as well the range of similarly regulated substances such as fuel 
and other petroleum-based products commonly associated with airports.  Because the presence of 
hazardous materials or the disruption of sites and facilities containing environmental contamination can 
potentially have an impact on human health and the environment, this section provides an overview of 
what is known about these materials and occurrences located on, or in the vicinity of IAD.  This 
information is used in Section 5.20 to help determine what effect, if any, these conditions will have on the 
proposed alternatives. 

4.3.8.2 Regulatory Information 

Hazardous materials are regulated by a number of Federal laws and regulations - most of which are 
promulgated by the EPA.  These include the Resource Conservation and Recovery Act (RCRA), the 
Comprehensive Environmental Response Compensation and Liability Act (CERCLA), the Clean Air and 
Clean Water Acts (CAA, CWA), the Safe Drinking Water Act, and the Hazardous Materials Transportation 
Act.  Together, these laws serve as guiding principles governing the storage, use, and transportation of 
hazardous and other regulated materials from their time of origin to their ultimate disposal.  The recovery 
and clean-up of environmental contamination resulting from these materials and substances are also 
dictated by these regulations. 

On the state level, the VDEQ is also involved in the administration and enforcement of hazardous 
materials regulations.  The VDEQ regulations closely follow the Federal guidelines mentioned above 
(e.g., RCRA, CWA, Safe Drinking Water Act, etc.) and require permits and/or agency approval for the 
transportation, storage, and treatment of hazardous materials; including those at IAD. 

In addition, VDEQ administers the state-wide Petroleum Program: a set of regulations and guidelines that 
apply specifically to above ground and underground storage tanks (ASTs/USTs) and are intended to 
mitigate the potential environmental impacts of spills or other unpermitted discharges of petroleum-based 
products (e.g., fuel and oil). 
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4.3.8.3 Assessment and Approach 

The identification of facilities that utilize hazardous and other regulated materials, as well as sites that are 
known or have the potential to contain environmental contamination on and near IAD was accomplished 
with a variety of investigative methods and materials.  These include the following: 

• Electronic Search of Regulatory Agency Records - Specifically prepared for this 
assessment, the electronic database relies on information from Federal, state, and 
local regulatory agency files to identify sites and facilities near the airport that are 
(a.) listed on the EPA National Priority List, (b.) registered generators of hazardous 
wastes, (c.) owners of ASTs/USTs, and/or (d.) locations of reported fuel spills or 
discharges of other regulated substances (EDR, 2003). 

• Aerial Photos and ALP - Based on the visual evaluation of current and historical land 
uses at the airport and its immediate vicinity, the aim of this research was to locate 
facilities and areas that potentially involve hazardous materials and/or other regulated 
substances, either currently or in the recent past. 

• Consultation with MWAA Staff - Discussions with MWAA staff and other airport 
personnel that are knowledgeable of past and present land-uses, waste 
storage/disposal activities, and other airport operations that entail regulated materials 
or practices. 

• MWAA’s Consolidated Spill Contingency Plan (CSCP) - This comprehensive 
document combines the following individual plans for IAD: 

– Spill Prevention, Control & Countermeasure Plan for the prevention of discharges 
of oil products to surface waters. 

– Oil Discharge Contingency Plan for the response to regulated discharges of oil 
products. 

– RCRA Hazardous Waste Contingency Plan for the response to discharges of 
hazardous wastes. 

– Storm Water Pollution Prevention Plan (SPPP) for the prevention and response 
to pollution discharges to stormwater. 

– Hazardous Materials Emergency Response Plan for the response to incidents 
involving hazardous materials on airport property. 

Included in this document are MWAA storage tank inventories, tenant spill reporting 
logs, and lists of hazardous materials used at the airport [MWAA, 2002]. 

• Environmental Site Assessments - The review and analysis of previously conducted, 
or ongoing, environmental investigations for real estate transactions at IAD on behalf 
of MWAA as a means of identifying areas of potential environmental contamination 
already revealed by others.   

• Survey of Existing Conditions - Visual in-the-field surveys of sites and facilities that 
are reported, or are expected, to contain hazardous materials and other substances 
based on the information previously obtained from regulatory records, aerial photos, 
ALP, airport staff and other sources of information, discussed above.  
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The principal aim of this assessment was to identify those sites and facilities on, or in the vicinity of IAD 
that are known, or have the potential to, involve significant amounts of hazardous materials and/or 
widespread contamination that could have a negative impact on the proposed project.  It is not the intent 
to identify the smaller and less significant ones, as they are unlikely to have any effect.  The results from 
this assessment are discussed below. 

4.3.8.4 Results and Findings 

In general terms, the utilization and storage of hazardous materials and other regulated substances at 
IAD are typical of most large metropolitan airports.  Activities that involve the use of these materials 
include the fueling, servicing, and repair of aircraft, GSE, and motor vehicles; the operation and 
maintenance of the airfield, terminal complex, and passenger concourses; and a range of other special 
purposes connected with commercial aviation (e.g., rental car and air cargo facilities, navigation and air 
traffic control functions, and aircraft deicing). 

The predominant types and overall largest quantities of materials and substances used at IAD that are 
classifiable as hazardous, or regulated or have the potential to cause environmental contamination 
include aircraft fuel and aircraft/runway deicing fluids.  Characteristically, these substances are contained 
in ASTs and USTs ranging in size from less than 500 gallons to greater than 40,000 gallons at the airport.  
The aircraft fuel types predominately include jet-A and Avgas and the deicing agents generally include 
propylene glycol and potassium acetate. 

Importantly, neither fuel nor the deicing chemicals used at IAD are classifiable as hazardous materials 
under Federal or state regulations.  However, they are discussed here as potential environmental 
contaminants. 

Diesel and gasoline for MWAA’s vehicle fleet, commercial rental cars, and other airport tenant vehicles is 
stored at various sites at the airport in USTs and ASTs; the majority of which are located north of the main 
terminal complex.   

Other, smaller amounts of petroleum-products (e.g., lubricants and solvents), waste materials (e.g., used 
oils, cleaning residues, spent batteries), and manufactured chemicals (e.g., herbicides, fertilizers, 
paints, etc.) are used in various locations throughout the airport.  These are used on a routine basis in 
support of aircraft, GSE, and motor vehicle maintenance activities and for a range of other functions to 
keep the airport operational.  

Contractor staging areas are also located in various locations on the airport, the number and size of 
which vary widely depending on the requirements of the individual construction projects.  These sites 
frequently include ASTs and other temporary facilities for the storage of fuel and other petroleum-based 
products. 

W:\12003258_Dulles\DEIS\Ch_4\Ch_4.doc\1/4/2005  Chapter 4.0  Affected Environment 4-95



 

Adjoining (non-airport) land uses include office, commercial, warehousing, light industrial, and residential 
land uses (see Section 4.2.1).  Some of these activities also involve the use of hazardous materials, the 
generation of hazardous wastes, and/or the storage of fuel.  The majority of these sites and facilities use 
ASTs and USTs for the storage of fuel and other petroleum products. 

Importantly, the electronic database search of Federal, state, and local regulatory agency records did not 
reveal any sites or facilities on IAD or in its vicinity that are included on the National Priority List.  National 
Priority List sites are considered by EPA to have the most significant public health and environmental 
risks to neighboring areas.  Similarly, there are no reported municipal landfills; large-scale 
industrial/chemical facilities; or RCRA-permitted hazardous waste Treatment, Storage, and Disposal 
facilities at the airport or nearby. 

The information collected and/or developed in support of this assessment is summarized in Table 4.3.8-1.  
These results are presented individually by facility/site name and location (with respect to the airport 
setting and landmarks) along with a brief description.  The locations of these sites and facilities, both on 
and in the vicinity of the airport, are shown on Figure 4.3.8-1.  

It is important to note that the identification of a site or facility in Table 4.3.8-1 or Figure 4.3.8-1 does not 
necessarily mean that a discharge of hazardous materials or other regulated substances has occurred 
and caused environmental contamination.  Rather, these sites and facilities are identified here because 
they are either known, or have the potential, to contain these materials and substances.  In some cases, 
individual and more detailed investigations may be needed to fully ascertain the actual, and extent of, 
involvement with hazardous materials or environmental contamination, should it exist. 

4.4 NATURAL ENVIRONMENT 

4.4.1 BIOTIC COMMUNITIES 

4.4.1.1 Federal, State, and Local Regulations 

Biotic communities consist of the interdependent groups of plants and animals that live in the same 
environment.  The vegetation and wildlife in the DSA are subject to numerous regulations.  Federal 
regulations governing biotic resources and wildlife management activities include the Migratory Bird 
Treaty Act; the Lacey Act; the Endangered Species Act; Bald Eagle Protection Act; the National 
Environmental Policy Act; and the Federal Insecticide, Fungicide, and Rodenticide Act. 

On the state level, the VDCR and the Virginia Department of Game and Inland Fisheries (VDGIF) review 
proposed projects to evaluate potential impacts to terrestrial or aquatic habitats and indigenous and 
migratory animal species.   
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TABLE 4.3.8-1 
SITES AND FACILITIES REPORTED OR WITH THE POTENTIAL TO CONTAIN HAZARDOUS 

MATERIALS, ENVIRONMENTAL CONTAMINATION, AND/OR OTHER REGULATED SUBSTANCES 
ON OR IN THE VICINITY OF IAD1

 

I.D. No. Name Location2 Description 

1 
Airport Fuel Tank 
Farm and Hydrant 
Distribution System3

On airport property; the fuel tank 
farm is east of existing Runway 
1R/19L and west of the airport’s 
east boundary line along Route 28; 
the hydrant distribution system 
extends west from the fuel tank farm 
to the Main Terminal concourses 
and aircraft gates. 

The fuel tank farm includes six 
large ASTs containing jet fuel.  
The hydrant system consists of 
valves, pipes, pumps, and 
underground piping.  Accidental 
spills and discharges associated 
with both facilities have occurred 
but have remained confined or 
been cleaned up and no 
widespread environmental 
contamination is known to exist. 

2 a, b, c 

Aircraft Deicing 
Chemical Storage 
Facilities and former 
Fuel Farm3

Various locations on airport property 
including: (a.) the Glycol Storage/ 
Treatment Facility east of existing 
Runway 1R/19L and west the 
airport’s east boundary line along 
Route 28, (b.) the Main Terminal 
Building, and (c.) the Air Cargo 
Facility.  Site 2a is also the location 
of a former fuel farm. 

Facilities contain propylene 
glycol stored in ASTs and USTs 
and applied to aircraft on an as 
needed basis.  MWAA and the 
IAD tenants have instituted a 
waste recovery, treatment and 
recycling program.  Accidental 
discharges in the application 
areas have occurred but no 
widespread cases of 
environmental contamination 
are reported. 

3 MWAA Maintenance 
Facility (Shop No. 1) 

On-airport property east of existing 
Runway 1L/19R and west of the 
Main Terminal Building. 

Facility used for maintenance of 
buses, fire trucks, mobile 
lounges, etc.; includes ASTs 
and USTs containing gasoline, 
diesel, and other petroleum 
products.  No significant spills or 
discharges reported. 

4 Utility Building 
On-airport property west of existing 
Runway 1R/19L and east of the 
Main Terminal Building. 

Utility building includes two large 
USTs containing No. 2 fuel oil 
for the terminal boilers.  A 
discharge was reported but did 
not cause significant 
environmental contamination.  
This tank is to be replaced with 
two ASTs. 

5 Fixed Base Operator 

On-airport property east of the Main 
Terminal Building and west of 
existing Runway 1R/19L on 
Windsock Drive. 

Three ASTs containing Avgas, 
diesel, and gasoline; site of 
three closed leaking USTs, now 
closed. 

6 Rental Car Service 
Facilities 

On-airport property north of the 
Main Terminal Building and east of 
existing Runway 1L/19R on 
Autopilot Drive. 

Several ASTs and USTs 
containing gasoline and diesel 
and a variety of smaller 
containers containing other 
petroleum products.  Leaks and 
spills have occurred but no 
widespread environmental 
contamination is reported to 
exist. 
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TABLE 4.3.8-1 (Continued) 
SITES AND FACILITIES REPORTED OR WITH THE POTENTIAL TO CONTAIN HAZARDOUS 

MATERIALS, ENVIRONMENTAL CONTAMINATION, AND/OR OTHER REGULATED SUBSTANCES 
ON OR IN THE VICINITY OF IAD1 

 

I.D. No. Name Location2 Description 

7 Bus Maintenance 
Facility 

In the northeast portion of airport 
property east of Autopilot Drive and 
the Rental Car Service Facilities. 

Several USTs and ASTs 
containing gasoline and diesel.  
No significant spills or 
discharges reported. 

8 Existing NOAA/NWS 
Sterling Facility 

Adjacent to the airport’s existing 
northwest boundary line. 

Site of former trench landfill area 
containing undetermined 
amounts of solid waste and 
measurable levels of soil 
contamination.  This site has 
been remediated and closed. 

9 Former Live Fire 
Training Facility 

In the south-central portion of the 
airport, approximately 2,000 feet 
southwest of existing Runway 30. 

Site of reported fuel spill but not 
known to contain widespread 
environmental contamination.  
This facility has been replaced 
by a new facility in a different 
location that uses propane for 
fuel. 

10 

MWAA Airport 
Maintenance 
Complex 
(Shop No. 2) 

On the southern portion of airport 
property southeast of existing 
Runway 30 and west of Willard 
Road. 

MWAA vehicle and airfield 
maintenance facility; includes 
several ASTs and USTs 
containing diesel fuel, other 
petroleum products, and runway 
deicing chemicals (potassium 
acetate); also contains a short-
term (90-day) hazardous waste 
storage area and herbicides 
storage building.  No reports of 
significant spills or discharges. 

11-17 Miscellaneous sites 
adjacent to the airport 

In various locations off airport 
property along Route 28, Route 
606, and U.S. Route 50. 

Several sites (mostly former gas 
stations) containing leaking 
ASTs and USTs.  No 
widespread environmental 
contamination reported. 

1 The listing of a site or facility in this table does not necessarily mean that a discharge of hazardous 
materials or other regulated substances has occurred and caused environmental contamination.  
Rather, these sites and facilities are identified here because they are either known, or have the 
potential, to contain these materials and substances.  In some cases, individual and more detailed 
investigations may be needed to fully ascertain the actual, and extent of, involvement with hazardous 
materials or environmental contamination, should it exist. 

2 See Figure 4.3.8-1 for site or facility location. 
3 Neither fuel nor deicing chemicals used at IAD are classifiable as hazardous materials under Federal 

or state regulations.  They are listed here because of their potential to cause environmental 
contamination. 

Source:  URS Corporation, 2004. 
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Environmental Objective 9 of the Fairfax County Comprehensive Plan identifies areas of ecologically 
valuable land and surface waters for Fairfax County.  Environmental Quality Corridor systems have been 
developed to include lands that achieve preferred habitat quality, “connectedness,” aesthetics, and 
pollution reduction capabilities.  Components of the Environmental Quality Corridor systems include: 

• All 100-year floodplains as defined by the Zoning Ordinance; 

• All areas of 15 percent or greater slopes adjacent to the floodplain or if no floodplain 
is present 15 percent or greater slopes that begin within 50 feet of the stream 
channel, 

• All wetlands connected to the stream valleys, and 

• A buffer area according to average slope measured within 110 feet of a stream 
channel. 

It should be noted that the IAD property does not fall under the jurisdiction of this countywide policy 
(Kaplan, pers. comm., 2003). 

“Green Infrastructure” strategy, as explained in the Loudoun County Revised General Plan, includes 
forests, trees and vegetation, and plant and wildlife habitats.  These environmental components are 
designated Group One, “Natural Resource Assets” on the “Green Infrastructure.”  Per consultation with 
the Loudoun County Planning Department and the Loudoun County Environmental and Historical 
Resources Department, areas within the IAD boundaries do not fall under the County’s jurisdiction as it 
relates to these regulations (Genovese and Smith, pers. comm., 2003). 

4.4.1.2 Vegetation 

Vegetation communities in the DSA include natural and altered communities.  The VDCR, Division of 
Natural Heritage (DNH) has classified ecological community groups within Virginia.  These classifications 
are currently limited to communities that have experienced only minimal human alteration or have 
recovered from human-caused disturbance under mostly natural systems of species interaction and 
disturbance (VDCR, 2001).  The VDCR classifications do not include altered or early-successional 
communities such as Old Fields.  Vegetation groups used to classify the natural communities within the 
DSA include: mesic mixed forests, coniferous forests, successional woodlands, Palustrine Open Water, 
Palustrine Emergent wetlands, Palustrine Forested wetlands, and Palustrine Scrub/Shrub wetlands.  The 
altered community types identified in the DSA include mowed/maintained turf, old field/pioneer, 
agricultural/timbered, and impervious/developed.  

Descriptions of these vegetative communities and their associated vegetation found to occur within the 
DSA are provided below.  Table 4.4.1-1 quantifies the approximate acreage of the natural and altered 
habitat types in the DSA, as well as the percentage of the total area within the DSA covered by these 
habitat types.  Figure 4.4.1-1 depicts both the natural and altered biotic communities within the DSA. 

Natural Communities - Vegetation types at IAD were mapped in 2002 by MWAA (MWAA, 2002e) using 
a different community naming system than VDCR’s.  Where appropriate (for natural communities), the 
habitat type has been changed by FAA for this DEIS to match the VDCR classifications.  Approximately 
4,778 acres of the DSA consists of natural communities habitat. 
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TABLE 4.4.1-1 
BIOTIC COMMUNITY TYPES WITHIN THE DETAILED STUDY AREA 

 

Habitat Types Approximate Acres 
Natural Community Types 
Mesic Mixed Forests 1,862 
Coniferous Forests 1,943 
Successional Woodlands 175 
Palustrine Open Water 20 
Palustrine Emergent Wetlands 302 
Palustrine Forested Wetlands 445 
Palustrine Scrub/Shrub Wetlands 14 
Lacustrine Open Water 17 
Total Natural Communities 4,778 
Riverine (linear feet) 284,022 
Altered Community Types 
Mowed/Maintained Turf 3221 
Old Field/Pioneer 135 
Agricultural/Timbered 183 
Impervious/Developed 2846 
Non-Jurisdictional Open Water 76 
Total Altered Communities 6,461 
Grand Total 11,239 

 Source:  URS Corporation, 2004. 
 

Mesic Mixed Forests - Mesic mixed forests occupy uplands, ravines, lower slopes, and well-drained 
“flatwoods” on acidic, relatively nutrient-poor soils.  Typical species that comprise the canopy within this 
group consist of oaks (Quercus spp.), tulip-poplar (Liriodendron tulipifera), hickory (Carya spp.), and 
various other hardwoods (VDCR, 2001).  Typical understory vegetation can consist of American 
hornbeam (Carpinus caroliniana sp. and virginiana sp.), flowering dogwood (Cornus florida), and 
American holly (Ilex opaca).  Although mesic mixed forests cover large areas east of the mountains in 
Virginia, their quality and extent has been reduced by repeated logging (VDCR, 2001). 

Mesic mixed forests in the DSA include deciduous and coniferous species.  The deciduous trees typically 
consist of white oak (Quercus alba), hickory, ash (Fraxinus spp.), tulip-poplar, and red maple (Acer 
rubrum).  The understory in this vegetation community includes seedlings and saplings of the canopy 
species and several non-native species such as Japanese honeysuckle (Lonicera japonica) and multiflora 
rose (Rosa multiflora).  The coniferous component of this group consists of Virginia pine (Pinus virginiana) 
and some eastern red cedar (Juniperus virginiana).  Mesic mixed forests within the DSA contain 
individuals of various growth stages that include mature trees in the canopy and saplings or seedlings of 
the same species of trees in the understory.  There are 1,862 acres of this vegetation community within 
the DSA. 

Coniferous Forest - Coniferous forest within the DSA is typically comprised of planted and successional 
eastern red cedar, Virginia pine, and white pine (Pinus strobus).  This vegetation type can be found 
throughout the IAD property, with the majority being found in the southern portion, just south and west of 
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the existing east-west-oriented runway (12/30).  There is a large area within the southern portion of the 
property buffer, which has been planted with even rows of white pine and loblolly pine (Pinus taeda).  
Dense, monotypic stands of eastern red cedar can be found throughout the IAD property, but they are 
particularly prevalent adjacent to ponded areas.  There are 1,943 acres of this vegetation community 
within the DSA. 

Successional Woodlands - Successional woodlands in the DSA are areas dominated by young trees, 
which may eventually develop into deciduous forest.  This habitat type is dominated by oaks and other 
deciduous tree species with interspersed coniferous species.  The successional woodland habitat in the 
DSA contains deciduous and coniferous species associated with wetland areas.  There are 175 acres of 
this vegetation community within the DSA. 

Palustrine Open Water - Several small Palustrine Open Waters (or ponds) were observed on IAD 
property within the DSA.  These ponds occur as natural depressions or man-made impoundments, or 
they are impoundments that were either created or enhanced by beaver activity.  All of these Palustrine 
Open Waters appeared to be permanently inundated.  There are approximately 20 acres of this open 
water community within the DSA. 

Palustrine Emergent Wetlands - Palustrine Emergent wetlands occur in several areas of the DSA.  
Emergent wetland communities are characterized by floating and/or rooted emergent aquatic vegetation.  
Typically, these systems are located along the edges of streams, lakes, and other wetland systems.  This 
wetland type can also be found sporadically within drainages near the existing runways and within the 
onsite beaver ponds.  Typical vegetation associated with the Palustrine Emergent wetlands in the DSA 
includes broad-leaved cattail (Typha latifolia), common rush (Juncus effusus), path rush (Juncus tenuis), 
beggar-ticks (Bidens frondosa), water plantain (Alisma plantago), bulrush (Scirpus spp.), sedge (Carex 
spp.), flatsedge (Cyperus odoratus), and swamp milkweed (Asclepias incarnata).  There are 
approximately 302 acres of this vegetation community within the DSA. 

Palustrine Forested Wetlands - Forested wetland systems are characterized by a predominance of 
woody vegetation greater than 6 meters tall.  These areas normally occur along rivers and in the 
mountains and typically possess an overstory of trees, an understory of shrubs and saplings, and an 
herbaceous layer.  Some of the common tree species found in onsite Palustrine Forested wetlands are 
red maple, sippery elm (Ulmus rubra), green ash (Fraxinus pennsylvanica), and pin oak (Quercus 
palustris).  Poison-ivy (Toxicodendron radicans), Japanese honeysuckle, and greenbrier (Smilax spp.) 
can also be found within the shrub layer of this type of wetland.  Palustrine Forested wetlands can be 
found throughout mixed deciduous forests in the DSA.  There are approximately 445 acres of this 
vegetation community within the DSA 

Palustrine Scrub/Shrub Wetlands - Scrub/shrub wetlands include areas dominated by woody 
vegetation less than 6 meters tall.  Species can consist of true shrubs as well as young trees.  Palustrine 
scrub/shrub wetlands can be found throughout the DSA and typically consist of ash, pin oak, elm, red 
maple, and occasionally common persimmon (Diospyros virginiana).  There are approximately 14 acres 
of this vegetation community within the DSA. 
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Lacustrine Open Water - Lacustrine Open Water habitat includes certain wetland and deepwater 
habitats that are situated in a topographic depression or a dammed river channel.  Within the DSA, only 
Horsepen Lake, located at the northern end of the IAD property is designated as Lacustrine Open Water.  
Approximately 17 acres of Lacustrine Open Water habitat are present at Horsepen Lake, which was 
created by a man-made dam located just north of the confluence of Stallion Branch and Horsepen Run.  
Typical emergent species associated with the lake include rushes and sedges. 

Diabase Glades - Another natural community within the Northern Piedmont ecoregion is the vegetative 
community associated with diabase glades.  Diabase glades are characterized as having localized 
exposures of diabase rock, which is a dark-colored volcanic rock.  Areas where the diabase bedrock is 
exposed at the surface can support distinct communities of drought-tolerant plants (FAA, 2002).  Such 
plants include prickly-pear cactus (Opuntia humifusa), long-awn hairgrass (Muhlenbergia capillaris), 
Kate's Mountain clover (Trifolium virginicum), ninebark (Physocarpus opulifolius), and fragrant sumac 
(Rhus aromatica).  Diabase bedrock formations occur in both Fairfax and Loudoun counties.  The Fairfax 
County Park Authority has indicated that diabase glade communities occur within the vicinity of the 
proposed project area.  Specifically, Quinn Farm and the Hunter-Hacor Park land assemblage, located 
approximately 5 miles south of the IAD property, “contain stands of globally rare oak-hickory forest on 
diabase soils and other sensitive natural . . . features” (FAA, 2002).  Although diabase soils exist within 
the DSA, no diabase glade habitats were identified during habitat surveys conducted by MWAA in 2002 
(MWAA, 2002e) or during surveys of the diabase soil areas conducted in 2003 for this DEIS.  Therefore, 
this community type was not included in Table 4.4.1-1 or on Figure 4.4.1-1. 

Altered Communities - Several types of altered communities were identified, mapped, and confirmed in  
site visits as part of this DEIS.  These classifications include mowed/maintained turf, old field/pioneer, 
agricultural/timbered, and impervious/developed.  Approximately 6,461 acres of the DSA consists of 
altered communities.  Below is a description of these classifications and their locations in the DSA. 

Mowed/Maintained Turf - This habitat type is associated with developed areas and consists of native or 
non-native grasses that are mechanically groomed and ornamental vegetation species.  Areas within and 
immediately surrounding the existing runways are maintained turf.  This vegetation community can also 
be found along some roadsides and within utility right-of-ways.  There are 3,221 acres of this vegetation 
community within the DSA. 

Old Field/Pioneer - Old field/pioneer habitat is formed when areas have been cleared of vegetation for 
farming or development and are allowed to regenerate as a natural vegetation community.  Through 
succession, the plant community evolves from an herb-dominated system to a mature forest.  Intermittent 
communities are characterized by weedy (opportunistic) species, including herbs, shrubs, and small 
trees.  

Old field/pioneer habitat in the DSA is dominated by grasses and forbs with interspersed seedlings and 
saplings of Virginia pine, eastern red cedar, and several species of shrubs.  This vegetation community 
can be found associated with the abandoned residences and several previously disturbed areas within 
the northern and northwestern portions of the IAD property.  Additionally, some of the northern portion of 
the proposed land acquisition area of the DSA is old field/pioneer habitat, with herbaceous species and 
sapling eastern red cedars.  There are 135 acres of this vegetation community within the DSA. 
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Agricultural/Timbered - This habitat type consists of areas that have been cleared of natural vegetation 
for agricultural products (turf grass) or have been logged for timber.  These areas occur within the 
potential land acquisition area of the DSA.  There are approximately 183 acres of this community within 
the DSA. 

Impervious/Developed - These areas support no native vegetation and may be additionally 
characterized by the presence of human-made structures such as buildings or roads.  The level of soil 
disturbance is such that only weedy plant species would be expected.  The agricultural component of 
developed areas includes actively cultivated lands or lands that support nursery operations; however, 
pasturelands are mapped as disturbed or undisturbed grassland, depending upon the intensity of grazing.   

A large portion of the DSA is currently developed with airport operations and associated facilities.  There 
are also several existing structures within the northern and western portions of the DSA.  These 
structures include abandoned residential homes, barns, driveways, and garages.  There are also a 
number of agricultural fields in the western and northwestern portion of the DSA.  NOAA-owned property, 
located directly adjacent to the western boundary of IAD, is partially developed, with an existing weather 
station, associated office buildings, and a NEXRAD antenna.  The original weather station, located at the 
northwestern edge of the IAD property, is also a developed area but the facility is no longer used.  There 
is also a system of existing, maintained dirt roads throughout the undeveloped areas of the DSA. 

There are several disturbed areas within the DSA resulting from various ongoing construction activities for 
the Tier 2 improvements.  The ultimate limits of the Tier 2 development are included in the 
Impervious/Developed areas depicted on Figure 4.4.1-1.  Soil stockpiling operations located south of 
existing Runway 12/30 have disturbed native vegetation.  Drainage stabilization/improvements associated 
with one of the tributaries to Stallion Branch in the western portion of the DSA have also created several 
areas of ground disturbance.  There are 2,846 acres of this community within the DSA. 

Non-Jurisdictional Open Water/Emergent Marsh - This area includes Dulles Lake, located north of the 
main terminal building.  Dulles Lake is a man-made impoundment approximately 27 acres in size.  It 
serves as a stormwater management facility and is not considered “Waters of the U.S.” by the USACE.  In 
addition, the former sewage lagoons located west of the north-south Runway 1L/19R are dominated by 
emergent marsh vegetation, primarily broad-leaved cattail.  However, the USACE and VDEQ have not 
taken regulatory jurisdiction over these approximately 49 acres of man-made features. 

In addition, to the DSA, biotic community types were evaluated within the Westside Buffer Area using 
site-specific information such as the Fairfax and Loudoun County Soil Survey maps, aerial photographs, 
and the USFWS National Wetland Inventory Maps.  No field surveys were conducted in these areas and 
no acreage analyses were performed.  Biotic communities within the Westside Buffer Area are typical of 
those found within the adjacent DSA, with the majority being Mesic Mixed Forest.  Other biotic 
communities within this area include Palustrine Open Water, Palustrine Emergent Wetlands, Palustrine 
Forested Wetlands, and Agricultural/Timbered. 
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4.4.1.3 Wildlife 

Wildlife observed within the DSA includes birds, mammals, reptiles, amphibians, insects, and aquatic 
species that are typical for both the region and the identified habitats.  Database records compiled from 
habitat surveys conducted by MWAA during 2002-2003 contain data for 144 bird species, 42 insect 
species, 8 mammal species, 5 amphibian species, and 6 reptile species (MWAA, 2003d).  Bimonthly 
wildlife surveys are conducted at IAD by the USDA Animal and Plant Health Inspection Service for wildlife 
hazard management purposes (MWAA, 2003d).  Data recorded during these surveys are available for 
1994 to present and include birds and mammals.  These data are mostly associated with the Aircraft 
Operations Area (AOA) and immediate vicinity. 

During MWAA site surveys conducted between February 2002 and October 2003, 144 bird species were 
observed in the DSA.  The birds noted include migrant, seasonal resident, and year-round resident 
species.  A complete listing of the birds observed during MWAA surveys is provided in Appendix H, 
Table 1.  Mammals observed within the DSA during the same survey periods include eastern cottontail 
rabbit (Sylvilagus floridanus), eastern grey squirrel (Sciurus carolinensis), white-tailed deer (Odocoileus 
virginianus), red fox (Vulpes vulpes), raccoon (Procyon lotor), beaver (Castor canadensis), mouse 
(Peromyscus spp.), and striped skunk (Mephitis mephitis).  Six reptile species, black rat snake (Elaphe 
obsoleta), common garter snake (Thamnophis sirtalis), box turtle (Terrapene carolina), painted turtle 
(Chrysemys picta), snapping turtle (Chelydria serpentina), and eastern fence lizard (Sceloporus 
undulates), were observed in the DSA during the 2002-2003 surveys.  Amphibian species observed 
during MWAA surveys include northern cricket frog (Acris crepitans), spring peeper frog (Hyla crucifer), 
green frog (Rana clamitans), southern leopard frog (Rana pipiens), and wood frog (Rana sylvatica).  The 
insects observed during the surveys include 42 species of butterflies, moths, and dragonflies. 

Data from the bimonthly surveys conducted by USDA include an additional 14 species of birds and 
observations of ground hog (Marmota monax), coyote (Canis latrans), gray fox (Urocyon 
cinereoargenteus), muskrat (Ondototra zibethicus), feral cat (Felix domestica), and feral dog (Canis 
familiaris) (MWAA, 2003d). 

Aquatic surveys were conducted within the DSA by MWAA during the spring and fall of 2002 
(MWAA 2003a, 2003b).  Twenty aquatic locations including fifteen stream and tributary stations on 
Stallion Branch, Horsepen Run, Cain Branch, Cub Run, and Cabin Branch, as well as five ponds or 
impoundment stations were surveyed.  Benthic and fish samples were collected at each location.  The 
dominant benthic taxa collected from streams consisted of Chironomidaes (midges), Coloeptera (beetles), 
Odonata (damsel flies and dragonflies), and Mollusca (clams and snails).  The benthic samples collected 
from ponds were dominated by Chironomidaes.  Twenty-one different fish species were collected from 
the stream locations.  The majority of these were Cyprinids (minnows - 36 percent) and Centrarchids 
(sunfishes - 34 percent).  Other species included Catastomids (suckers), Iictalurids (catfishes), 
Cyprinodontids (killfishes), Poeciliids (livebearers), and Percids (perches).  The pond samples included 
12 fish species with Centrarchids dominating (97 percent). 
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Aquatic surveys were conducted again within the DSA during October 2003 (MWAA, 2003c).  A total of 
ten aquatic stations were sampled, eight of which were not included in the 2002 sampling events.  Nine of 
the stations were located along five separate streams and one was located at an unnamed pond in the 
western portion of the property.  As in the previous year, both benthic and fish samples were taken at all 
ten of the locations.  The dominant benthic taxa collected from streams consisted of Chironomidae 
(midges), Coleoptera (beetles), Odonata (damselflies and dragonflies), Ephemeroptera (mayflies), 
and Mollusca (clams and snails).  The benthic samples collected from the pond were dominated 
by Chironomidae (midges), Diptera (other than midges), and Hemiptera/Odonata (dragonflies and 
damselflies).  Thirteen different fish species were collected at the nine stream locations.  The majority 
of these were Centrarchids (sunfishes - 68 percent), and Cyprinids (minnows and shiners - 24 percent).  
Other species included Catastomids (suckers), Ictalurides (catfish), Cyprinodontdis (killfish), 
and Poeciliids (livebearers).  The pond was dominated by two different species: Centrarchids (sunfishes - 
54 percent), and Cyprinids (minnows and shiners - 46 percent).  

4.4.1.4 Wildlife Corridors 

A wildlife corridor is a linear landscape feature that allows animal movement between two discrete areas 
of habitat.  Connections between extensive areas of open space are integral to maintaining regional 
biological diversity and population viability.  In the absence of such corridors, habitats become isolated 
islands surrounded by development.  Fragmented habitats support significantly lower numbers of species 
and increase the likelihood of local population losses for select species when they are restricted to small 
isolated areas of habitat.  Areas that serve as wildlife movement corridors are considered biologically 
sensitive. 

Wildlife corridors can be separated into two categories: regional wildlife corridors and local corridors.  
Regional corridors link large sections of undeveloped land and serve to maintain genetic diversity 
between wide-ranging populations.  Local corridors permit movement between discrete vegetation 
patches.  These linkages effectively allow a series of small, connected patches to function as a larger 
block of habitat and perhaps result in the occurrence of higher species diversity or numbers of individuals 
than would otherwise occur in isolated habitats.  Wildlife corridors can also include air and water, such as 
migratory bird flyways and onsite streams.   

Although all existing IAD property is enclosed by security fencing, portions of the property still function as 
a form of wildlife corridor because of the large areas of undeveloped land on the property and their 
proximity to adjacent undeveloped land areas. 

4.4.1.5 Wildlife Hazard Management 

Wildlife strikes can cause serious damage to aircraft, occasional loss of human life, and possible taking of 
endangered species.  A 2003 publication prepared for FAA by the USDA reported an average of 
3,578 aircraft/wildlife strikes per year during the period of 1990 to 2002 (USDA and FAA, 2003).  These 
strikes occurred at 1,200 U.S. airports and 156 foreign airports with U.S.-based aircraft.  During the same 
period, an average of 51 wildlife strikes per year was reported at IAD (USDA, 2002).  However, according 
to the 2003 FAA report, less than 20 percent of wildlife strikes with U.S. aircraft are reported.  Between 
1990 and 2002, 97 percent of civilian aircraft-wildlife strikes reported to FAA involved birds, 2 percent 
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involved mammals, and less than 1 percent involved reptiles (USDA and FAA, 2003).  Of the 663 wildlife 
strikes reported at IAD during the same period, 96 percent of the strikes were caused by birds and 
4 percent were caused by mammals (USDA, 2002). 

Data maintained by the USDA National Wildlife Research Center for FAA show that 94 percent of all 
reported bird-aircraft strikes involved only four types of birds: waterfowl, gulls, raptors, and columbids 
(doves) (USDA, 2002).  However, only 42 percent of these reports identified the type of bird.  The data for 
IAD show that of the identified species involved in aircraft strikes, gulls, starlings and blackbirds, geese, 
doves, and raptors were the species groups most frequently struck (USDA, 2002).  Nearly 63 percent of 
the bird strikes reported at IAD involved unidentified species.  Deer and related species were involved in 
over 93 percent of the U.S civilian aircraft/mammal strikes reported to FAA from 1990 to 2002 (USDA and 
FAA, 2003).  The most common mammals involved in wildlife strikes at IAD during this same period were 
deer and canids (foxes, etc.).  

Certain habitat types and land uses, such as open water and tall structures, are attractive to many of the 
species that pose wildlife-airplane strike hazards.  Within the DSA, wetlands, open water lakes and 
ponds, and temporarily pooled water in the AOA provide appropriate habitat for waterfowl, wading birds, 
and blackbirds.  Structures within the DSA that are close to the AOA attract wildlife, as they provide 
loafing and nesting habitats, and are used for den sites by some mammals.  Open areas such as runways 
and approach areas attract flocking birds, like blackbirds and crows.  Maintained turf areas within the 
DSA provide a seed source for several types of wildlife.  When grass is mowed, seeds are dropped to the 
ground and become easily accessible to birds and rodents. 

Wildlife Hazard Management at IAD - The FAA roles and responsibilities relating to wildlife hazards and 
their associated human health and safety concerns are addressed in CFR Title 14, FAR Part 139.337, 
Wildlife Hazard Management.  In March 2003, IAD and the USDA created the Washington Dulles 
International Airport Wildlife Hazard Management Plan (WHMP) to enhance safe air carrier operations 
and monitor and respond to wildlife hazards at IAD.  The WHMP was designed to detect and alleviate 
wildlife hazards that threaten human health and safety or aircraft operations operating out of IAD.  Birds 
are the most hazardous type of wildlife at IAD, particularly waterfowl, starlings, raptors, and gulls.  
Mammals occasionally gain access to the airfield where they create a hazard to aircraft, but the frequency 
of these occurrences is far less than the occurrence of hazards from birds. 

The method used by MWAA to manage wildlife at IAD is known as Integrated Wildlife Damage 
Management and includes both habitat management and direct control.  There are also several 
administrative techniques used at IAD.  With the coordination of the USDA Animal and Plant Health 
Inspection Service, Wildlife Services, MWAA practices several techniques to control wildlife strikes at IAD.  
These include: 

Habitat Management: 

• Removal of all wooded and shrubby habitats from the airfield, generally within 
1,000 feet of the runways; 

• Adoption of a grass management policy on the airfield that maintains grass height 
between 8 and 14 inches; 

• Clearing and maintenance of ditches throughout airfield to enhance drainage; 
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• Grading or filling of tire ruts on all infield areas caused by construction/maintenance 
equipment; 

• Modification and maintenance of wildlife-proof fencing around airfield to exclude large 
and small mammals; and 

• Evaluation of potential ground covers that are unattractive to wildlife. 

Direct Control: 

• Develop a zero tolerance policy for all turkeys, gulls, waterfowl, and mammals on the 
airfield through harassment or lethal removal; 

• Maintain European starling trapping program; 

• Continue toxicant usage by USDA Wildlife Services staff as needed for bird control; 

• Eliminate nesting of Canada geese from the airport; and 

• Work with adjacent landowners to manage wildlife hazards. 

Administrative 

• Maintain updated migratory bird depredation permits, 

• Stock and maintain wildlife control supplies, 

• Continue use of computerized record keeping system for wildlife strikes and hazing 
efforts, 

• Maintain a WHMP, 

• Evaluate wildlife hazards for new construction, and 

• Train employees in the safe and effective application of wildlife dispersal measures. 

4.4.2 WETLANDS 

4.4.2.1 Definition 

Jurisdictional waters of the United States, including wetlands, are protected under Section 404 of the 
CWA.  The USACE and EPA jointly define wetlands as those areas that are inundated or saturated by 
surface or ground water at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  
Wetlands generally include swamps, marshes, bogs, and similar areas (EPA, 40 CFR 230.3 and USACE, 
33 CFR 328.3) (EPA, 2003; USACE 2003a).  Section 404 jurisdictional wetlands are those areas 
satisfying the technical criteria contained in the USACE’s Wetlands Delineation Manual (Environmental 
Laboratory, January 1987).  The USACE’s Wetlands Delineation Manual requires coincidence of hydric 
soils, positive hydrological indicators, and a prevalence of hydrophytic vegetation for a determination that 
an area is a wetland. 
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4.4.2.2 Federal and State Regulations 

Both Federal and Commonwealth programs regulate activities conducted in wetlands in order to minimize 
the continued reduction and degradation of these resources and strive to achieve a “no net loss” policy.  
The Federal program is based on Section 404 of the CWA and the USACE’s implementing regulations 
(33 CFR Parts 320-330) (USACE, 2003b).  Executive Order 11990 directs agencies to minimize the 
destruction, loss, or degradation of wetlands, and to preserve and enhance the natural and beneficial 
values of wetlands. 

The VDEQ is tasked with administering Section 401 of the CWA in the Commonwealth of Virginia.  As 
part of this process, activities in wetlands requiring a Virginia Water Protection Permit (VWPP) include 
dredging, filling, or discharging any pollutant into or adjacent to surface waters or otherwise altering the 
physical, chemical, or biological properties of surface waters, excavating in wetlands (on or after 
October 1, 2001), or conducting the following activities in a wetland:  

• New activities to cause draining that significantly alter or degrade existing wetland 
acreage or functions. 

• Filling or dumping. 

• Permanent flooding or impounding. 

• New activities that cause significant alteration or degradation of existing wetland 
acreage or functions. 

VWPP-regulated activities would include any project that requires a CWA Section 404 permit or a water 
withdrawal that also requires a Section 404 permit or a Federal Energy Regulatory Commission license or 
license renewal. 

4.4.2.3 Wetland Delineation and Jurisdictional Determination 

Jurisdictional wetland delineations were conducted for the IAD property, the former NOAA site, the 
current NOAA site, and the potential land acquisition area (all of which comprise the DSA) following the 
procedures of the USACE Wetlands Delineation Manual.  Based on these delineations, a total of 
approximately 798 acres of wetlands were identified (Table 4.4.2-1).  In addition, approximately 284,022 
linear feet of regulated streams were identified within the DSA.  Figure 4.4.2-1 depicts the wetland 
community types within the DSA. 

IAD Property - Wetland field investigations for the IAD property were conducted in 1997 and 2000.  
Based on these investigations, a jurisdictional determination of approximately 743 acres of wetlands at 
IAD was approved by the USACE (USACE Project Number 99-B0857; see Appendix I-1 for USACE 
wetland jurisdictional verification letter dated September 28, 2001).  In addition, approximately 273,350 
linear feet of regulated streams were identified within the IAD Property. 
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TABLE 4.4.2-1 
WETLAND COMMUNITY TYPES 

 
 Wetland Area (Acres) 

Wetland Type 
IAD 

Property* 
Former 

NOAA Site 
Potential Land 

Acquisition Area 

Current 
NOAA 
Site** 

Total 
DSA 

Palustrine Forested (PFO) 431.5 0.0 8.1 5.5 445.1 
Palustrine Scrub/Shrub (PSS) 14.4 0.0 0.0 0.0 14.4 
Palustrine Emergent (PEM) 261.0 6.0 22.1 12.9 302.0 
Palustrine Open Water (POW) 19.4 0.0 0.3 0.0 19.7 
Lacustrine Open Water (LLOW) 16.6 0.0 0.0 0.0 16.6 
Total 742.9 6.0 30.5 18.4 797.8 
Stream Length (Linear Feet) 
Riverine (R) (Stream) 273,350 0 10,672 0 284,022 

* Approximate acreages as calculated from previous delineations.  Totals include wetlands permitted for impacts 
under IAD Tier 1 and Tier 2 projects. 

** Wetland boundary verification by USACE is pending. 

Source:  URS Corporation, 2004. 
 

Former NOAA Site - A wetland field investigation for the former NOAA site located within the 
northwestern corner of the IAD property was conducted on June 11 and 12, 2002 (MWAA, 2003e).  
During these site visits, 6 potential non-tidal wetland areas were identified.  USACE subsequently verified 
five out of the six areas as jurisdictional wetlands and approved a jurisdictional determination of 6.0 acres 
on this property in November 2002 (see Appendix I-1 for USACE wetland jurisdictional verification letter 
dated November 26, 2002). 

Potential Land Acquisition Area - A jurisdictional wetland delineation for the potential land acquisition 
area west of the existing IAD property was conducted as part of this DEIS in March and April 2003 
(URS, 2003).  Based on these investigations, a jurisdictional determination of approximately 30.5 acres of 
wetlands was approved by the USACE (USACE Project Number 03-B0400; see Appendix I-1 for USACE 
wetland jurisdictional verification letter dated January 15, 2004).  In addition, approximately 10,672 linear 
feet of regulated streams were identified within the potential land acquisition area. 

Current NOAA Site - A wetland field investigation was conducted in May 2004 for the remainder of the 
current NOAA site that was not previously delineated as part of the 2003 Potential Land Acquisition Area 
wetland delineation.  Based on these field investigations, approximately 18.4 acres of wetlands were 
identified.  Verification by the USACE of the wetland boundaries is pending. 

In addition, to the DSA, biotic community types were evaluated within the Westside Buffer Area using 
site-specific information such as the Fairfax and Loudoun County Soil Survey maps, aerial photographs, 
and the USFWS National Wetland Inventory Maps.  No field surveys were conducted in these areas and 
no acreage analyses were performed.  Biotic communities within the Westside Buffer Area are typical of 
those found within the adjacent DSA, with the majority being Mesic Mixed Forest.  Other biotic 
communities within this area include Palustrine Open Water, Palustrine Emergent Wetlands, Palustrine 
Forested Wetlands, and Agricultural/Timbered. 
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4.4.2.4 Wetland Communities 

Wetland communities on the three adjacent properties (IAD property, former NOAA site, and potential 
land acquisition area that comprise the DSA) were characterized using the Cowardin Classification 
System (Cowardin, et al., 1979).  The Cowardin system classifies wetlands by hydrologic system, 
principal vegetative cover, flooding frequency and duration, and substrate where appropriate.  All of the 
wetlands identified were non-tidal.  The majority of wetlands were classified as belonging to the Palustrine 
(depression) systems.  One wetland area was classified as belonging to the Lacustrine (lake) system.  In 
addition, Riverine (stream channel) systems were identified throughout the DSA. 

The Palustrine system was developed to group the vegetated wetlands traditionally called by such names 
as marsh, swamp, bog, fen, and prairie potholes and includes all nontidal wetlands dominated by trees, 
shrubs, persistent emergents, emergent mosses, or lichens (Cowardin, et al., 1979).  The Palustrine 
system also includes the small, shallow, permanent, or intermittent ponds.  At the highest classification, 
Palustrine wetlands occurring onsite include Palustrine Forested (PFO), Palustrine Shrub/Scrub (PSS), 
Palustrine Emergent Marsh (PEM), and Palustrine Open Water (POW).  Additional sub-classifications and 
modifiers were used to further define these wetlands (Cowardin, et. al., 1979).  In many areas of the DSA 
these different types of Palustrine wetlands occur adjacent to each other to form a larger wetland 
complex.  The typical vegetation composition of Palustrine wetlands observed within the subject property 
is described below.  Figure 4.4.2-1 depicts the locations of specific Palustrine wetlands and Table 4.4.2-1 
lists the acreages of Palustrine wetland types within the DSA. 

Palustrine Forested Wetlands (PFO) - Forested wetland systems are characterized by a predominance 
of woody vegetation greater than 6 meters tall.  Approximately 445.1 acres of PFO exist within the DSA.  
The dominant vegetation sub-classification observed within the DSA was broad-leaved deciduous 
(PFO1).  In addition, the dominant vegetation of a few forested wetland areas was categorized as needle-
leaved evergreen (PFO4).  PFO1 wetlands typically had a dominate canopy consisting of red maple (Acer 
rubrum), elm (Ulmus rubra), ash (Fraxinus pennsylvanica), and pin oak (Quercus palustris).  The 
understory typically contains multiflora rose (Rosa multiflora), Japanese honeysuckle (Lonicera japonica), 
winterberry (Ilex verticillata), and greenbriar (Smilax spp.).  The herbaceous layer typically contains 
black-haw (Viburnum prunifolium), trumpet creeper (Campsis radicans), and swamp smartweed 
(Polygonum hydropiperoides).  PFO4 wetlands typically have a dominant canopy consisting of pin oak, 
elm, and loblolly pine (Pinus taeda).  Typical understory contains elm, sycamore (Platanus occidentalis), 
and beggar ticks (Bidens frondosa).  Typical herbaceous species includes reed sweetgrass (Glyceria 
maxima), wool grass (Scirpus cyperinus), and barnyard grass (Echinochloa crusgalli). 

Palustrine Scrub/Shrub Wetlands (PSS) - Scrub/shrub wetlands include areas dominated by woody 
vegetation less than 6 meters tall.  Species can consist of true shrubs as well as young trees.  A total of 
about 14.4 acres of PSS exist within the DSA.  The dominant vegetation sub-classification observed 
within the DSA was broad-leaved deciduous (PSS1).  In addition, the dominant vegetation of a few 
scrub/shrub wetland areas was categorized as needle-leaved deciduous (PSS2).  Dominant vegetation 
within the PSS1 wetlands typically includes winterberry, red-osier dogwood (Cornus sericea), buttonbush 
(Cephalanthus occidentalis), as well as saplings of green ash, red maple, and pin oak.  Typical 
associated herbaceous species include water horehound (Lycopus americanus), black haw, and poison 
ivy (Toxicodendron radicans).  PSS2 wetlands were dominated by Virginia pine, ash, and hickory in the 
canopy and greenbriar, trumpet creeper, and bulrush. 
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Palustrine Emergent Wetlands (PEM) - Emergent wetland communities are characterized by floating 
and/or rooted emergent aquatic vegetation.  Typically, these systems are located along the edges of 
streams, lakes, and other wetland systems.  Approximately 302.0 acres of PEM exist within the DSA.  
The dominant vegetation sub-classification observed within the DSA was Persistent (species that remain 
standing at least until the next growing season) (PEM1).  In addition, the dominant vegetation of a few 
emergent wetland areas were categorized as Nonpersistent (species that fall to the surface of the 
substrate or below the surface of the water at the end of the growing season so that, at certain times of 
the year, there are no signs of emergent vegetation (PEM2).  Dominant vegetation within the PEM1 
wetlands typically include broad-leaved cattail (Typha latifolia), common rush (Juncus effusus), path rush 
(Juncus tenuis), beggar ticks, water plantain (Alisma plantago), bulrush (Scirpus spp.) sedge (Carex 
spp.), flat sedge (Cyperus spp.), and swamp milkweed (Asclepias incarnata).  PEM2 wetlands typically 
consisted of a canopy of eastern red cedar and an herb layer of reed canarygrass (Phalaris arundinacea). 

Palustrine Open Water (POW) - Several small Palustrine Open Waters (or ponds) were observed on 
IAD property within the DSA.  These ponds total about 19.7 acres and occur as natural depressions or 
man-made impoundments, or they are impoundments that were either created or enhanced by beaver 
activity.  All of these Palustrine Open Water Systems appeared to be permanently inundated.  Dulles 
Lake, the man-made water body located north of the Main Terminal that is used as a stormwater 
management facility, was not included as a wetland habitat in the USACE jurisdictional determination for 
the IAD property. 

Lacustrine Open Water (LLOW) - The Lacustrine Open Water designation includes wetlands and 
deepwater habitats situated in a topographic depression or a dammed river channel that lack trees, 
shrubs, persistent emergents, emergent mosses or lichens with greater than 30 percent area coverage.  
Horsepen Lake, located at the northern end of the IAD property is the only area in the DSA designated as 
Lacustrine Open Water.  The approximate 16.6-acre lake was created by a man-made dam located just 
north of the confluence of Stallion Branch and Horsepen Run.  This lake contains both Limnetic (deep 
water habitat) and Littoral (shoreline to 6.6 feet below low water) components.  Typical emergent species 
within the littoral area of the lake include rush and sedge. 

Riverine (R) - The Riverine system consists of all wetlands and deepwater habitats contained within a 
channel (Cowardin, et. al., 1979).  Riverine wetlands consisted of 284,022 linear feet within the DSA and 
were often associated with one of the many streams or their tributaries that flow through the property, 
including Cub Run, Cabin Branch, Cain Branch, Dead Run, Frying Pan Branch, Horsepen Run, Indian 
Creek, and Stallion Branch.  Three subsystems, Lower Perennial (R2), Upper Perennial (R3), and 
Intermittent (R4), were characterized within the DSA.  In many areas of the DSA these different types of 
Riverine wetlands are closely associated with adjacent Palustrine wetland systems.   

Lower Perennial Riverine (R2) wetlands are characterized by channels with a low gradient and a slow 
water velocity.  Some water flows throughout the year, and the floodplain is usually well developed.  The 
substrate consists mainly of sand and mud.  Upper Perennial Riverine (R3) wetlands are characterized by 
channels with a high gradient and a fast water velocity.  Some water flows throughout the year; however, 
there is usually very little floodplain development.  The substrate consists of rocks, cobbles, or gravel with 
occasional patches of sand.  Intermittent Riverine (R4) wetlands are characterized by channels that 
contain flowing water for only part of the year.  When the water is not flowing, it may remain in isolated 
pools or may be absent altogether. 
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4.4.2.5 Wetland Functions and Values 

The wetland functions and values were assessed according to the Wetland Evaluation Technique 
(Adamus, et al., 1987).  Eleven wetland functions and values are characterized by the Wetland Evaluation 
Technique: groundwater recharge, groundwater discharge, floodflow alteration, sediment stabilization, 
sediment/toxicant retention, nutrient removal/transformation, production export, wildlife 
diversity/abundance, aquatic diversity/abundance, recreation, and uniqueness/heritage.  The Wetland 
Evaluation Technique uses a large number of predictors to assign qualitative probability ratings of High, 
Medium, or Low to wetland functions and values with respect to social significance, effectiveness, and 
opportunity.  The qualitative probability ratings assigned by the Wetland Evaluation Technique are not 
direct estimates of the magnitude of a wetland function or value, but rather an estimate of the probability 
that a function or value may occur in the wetland. 

The Wetland Evaluation Technique assessment was performed by categorizing the various wetlands by 
hydrologic connection (isolated, containing a channel, or depressional) and dominant plant community 
(forested, scrub/shrub, or herbaceous).  In total, there were nine categories utilized: forested 
depressional, (FORDEP), forested isolated (FORISO), forested with channel (FORCH), scrub/shrub 
depressional (SSDEP), scrub/shrub with channel (SSCH), herbaceous depressional (HDEP), herbaceous 
isolated (HISO), herbaceous with channel (HCH), and open water with herbaceous fringe (HFRIN).  The 
summary evaluation results for each assessment category are located in Appendix I-2. 

4.4.3 THREATENED AND ENDANGERED SPECIES 

4.4.3.1 Laws and Regulations 

The Endangered Species Act (ESA) of 1973 requires Federal agencies to determine the effects of their 
actions on threatened and endangered species of fish, wildlife, and plants and their associated habitats, 
and take steps to conserve and protect these species.  The U.S. Fish and Wildlife Service (USFWS) is 
the primary Federal agency that administers the ESA.  The Virginia Endangered Species Act (Code of 
Virginia, §29.1-563 - §29.1-570) is administered through the VDGIF and prohibits the taking, 
transportation, processing, sale, or offer for sale of any state or Federally listed threatened or endangered 
fish or wildlife.  The Endangered Plant and Insect Species Act (Code of Virginia, Chapter 39 §3.1-1020 - 
§1030) mandates that “the Virginia Department of Agriculture and Consumer Services conserve, protect, 
and manage endangered and threatened species of plants and insects.”  The Virginia Department of 
Agriculture and Consumer Services (VDACS) and the VDGIF, have legal authority for endangered and 
threatened species and are responsible for their conservation in Virginia.  In addition, the VDCR DNH is 
required to produce and maintain an inventory of Virginia’s natural resources, and maintain a data bank of 
ecologically significant resources.   

The Migratory Bird Treaty Act (16 U.S.C. 703-712; Ch. 128; July 13, 1918; 40 Stat. 755, as amended) 
and Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds, prohibits the 
taking of migratory birds, nests, and eggs, except as permitted.  A migratory bird is defined as “any 
species or family of birds that live, reproduce, or migrate within or across international borders at some 
point during their annual life cycle.”  There are currently 836 species of migratory birds protected under 
the Migratory Bird Treaty Act.  In addition to the Migratory Bird Treaty Act, the Bald and Golden Eagle 
Protection Act (16 U.S.C. §§ 668-668d, June 8, 1940, as amended) prohibits the “taking or possession of 
and commerce in bald and golden eagles, with limited exceptions” (USFWS, 2003a).  Virginia has 
established Bald Eagle Protection Guidelines to conserve and consistently manage populations in the 
state (VDGIF, 2000).  
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4.4.3.2 Protected Species in the DSA 

A list of rare, threatened, or endangered (RTE) species that have the potential to occur in Fairfax and 
Loudoun Counties was developed based on information received from regulatory agencies (Appendix J, 
Table 1).  The species list includes bird, plant, reptile, and invertebrate species.  RTE species and habitat 
surveys within the DSA were performed in the winter, spring, summer and fall seasons of 2002 and the 
spring, summer and fall of 2003 and in May 2004 to quantify and describe the existing habitat resources 
and to evaluate the potential for RTE species to be present within the DSA (MWAA, 2003d; URS, 2004).  
Only one Federally protected species, the Bald Eagle, was observed in the DSA.  Seven state-listed birds 
and two state-listed plants from the Fairfax and Loudoun County resource lists were observed during the 
surveys.  An additional 19 bird species that have special status in Virginia but did not appear on the 
species lists for Fairfax and Loudoun Counties were observed during the 2002-2003 RTE surveys.  
Except for the Bald Eagle, none of the state-listed bird species has legal protection.  A listing of the 
special status species observed during MWAA RTE surveys and their status is provided in Table 4.4.3-1.  
Several of the special status species observed during the 2002-2003 and May 2004 RTE surveys are 
described in detail below.  Species observation locations are identified on Figure 4.4.3-1.  

Federally Listed Bird Species Observed within the DSA: 

• Bald Eagle (Haliaeetus leucocephalus) - The bald eagle is a Federal and state 
threatened bird.  Bald eagles are approximately 3 feet long with a wingspan of 6 feet.  
Mature adults are readily identified by a white head and tail, brown feathers, and a 
large yellow bill.  Bald eagles typically inhabit open water areas, shorelines, or 
marshes and consequently feed on fish, waterfowl, muskrats, and turtles (National 
Geographic Society, 1987; Sibley, 2000; Ehrlich et. al., 1988; Maryland Department 
of Natural Resources, 2003).  This species was observed flying over the airport 
during the spring 2002 and spring 2003 surveys (MWAA, 2003d).  Bald eagles were 
not observed, however, to be utilizing the natural habitats at the airport, and no nests 
were observed within the DSA. 

State-Listed Bird Species Observed within the DSA: 

• American Bittern (Botarus lentiginosus) - The American bittern is a VDCR Natural 
Heritage Program (NHP) listed species without legal protection.  It is a large bird 
(25 inches long) with brown streaking underneath and a sometimes visible black 
streak that extends down the neck from the base of the bill (Audubon, 1983, Stokes 
et. al., 1996).  Preferred habitats of the species include freshwater marshes, large 
shallow wetlands with tall marsh vegetation, and areas of open shallow water 
(MWAA, 2003d).  Its diet consists primarily of fish and aquatic insects, is also known 
to eat reptiles, amphibians, and small mammals (Stokes et. al., 1996).  During the 
DSA surveys, one migrant individual was observed in October 2003 in emergent 
marsh habitat at the former sewage lagoons (MWAA, 2003d). 

• Bobolink (Dolichonyz oryzivorus) - The bobolink is a NHP listed species with no 
legal protection.  It is a small bird (7 inches long).  The breeding male has a black 
head and underparts.  The nape has a prominent golden-buff patch, and the lower 
back, rump, and uppertail coverts are a pale white (Audubon, 1983).  Adult females 
have buff-olive upperparts with heavy dark brown streaks and dusky wings with 
broad buff-white edges.  Preferred habitats of the species for nesting include damp 
meadows and natural prairies with dense growth of grass and weeds and a few low 
bushes, a habitat now very rare in the eastern U.S. (MWAA, 2003d) The diet of 
bobolink consists mainly of insects, weed and grass seeds (Stokes et al., 1996).  
Migrant bobolinks were observed in open grassland habitat on several days in 
May 2003 (MWAA, 2003d). 
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TABLE 4.4.3-1 
FEDERAL AND STATE-LISTED RARE, THREATENED, OR ENDANGERED SPECIES 

OBSERVED IN THE DETAILED STUDY AREA 
 

Species Common Name Status  
Plants 

Penstemon hirsutus Hairy Beardtongue S2 
Stachys palustris Marsh Hedgenettle S1 

Birds 
Anas dIscors Blue-Winged Teal SC 
Ardea alba Great Egret SC 
Botarus lenginosus American Bittern S1B/S2N 
Carpodacus purpureus Purple Finch SC 
Catharus guttatus Hermit Thrush SC 
Catharus ustulatus Swainson’s Thrush S1B/S2N 
Certhia americana Brown Creeper SC; S2; S3 
Circus cyaneus Northern Harrier SC 
Dendroica magnolia Magnolia Warbler SC 
Dolichonyx oryzivorous Bobolink S1B/SZN 
Empidonax flaviventris Yellow-Bellied Flycatcher SC 
Fulica americana American Coot S1B/S2N 
Haliaeetus leucocephalus  Bald Eagle LT 
Ixobrychus exilis Least Bittern S2 
Melospiza georgiana Swamp Sparrow S1B/S4S5N 
Oporornis philadelphia Mourning Warbler SC 
Podilmbus podiceps Pied-Billed Grebe SCS2 
Porzano carolina Sora S1B/S2N 
Rallus elegans King Rail S2 
Rallus limicola Virginia Rail S1B/S3N 
Regulus satrapa Golden-crowned Kinglet SC 
Seiurus noveboracensis Northern Waterthrush S1B/SZN 
Sitta canadensis Red-breasted Nuthatch SC 
Sphyrapicus varius Yellow-Bellied Sapsucker S1B/S4ZN 
Sterna caspia Caspian Tern SC 
Troglodytes troglodytes Winter Wren SC 

LT = Federal and State Listed Threatened; a species that is likely to become endangered within the 
foreseeable future. 

SC = State Species of Special Concern; animals that merit special concern according to the VDGIF; 
not a regulatory category. 

VDCR Natural Heritage Rank: 
S1 = Extremely rare, usually 5 or fewer occurrences or very few remaining individuals; vulnerable to 

extirpation in Virginia. 
S2 = Very rare and imperiled in Virginia, with 6 to 20 occurrences or few remaining individuals; 

vulnerable to extirpation. 
S3 = Rare to uncommon in Virginia, with 20 to 100 occurrences or few remaining individuals. 
S4 = Common, usually >100 populations or occurrences, but may be fewer with many large 

populations. 
S5 = Very common, demonstrably secure under present conditions. 
SZ =   Long distance migrant whose occurrences during migration are too irregular, transitory, and/or 

dispersed to be reliably identified. 
B =  Breeding status. 
N =  Non-breeding status. 

Source:  MWAA, 2003d. 
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• Brown Creeper (Certhia americana) - The brown creeper is a state species of 
special concern.  It is a small (4.75 inches long), slender bird with long wings and a 
thin down-curved bill.  Brown creepers have brown upper bodies speckled with white, 
buff, and gray-white under bodies, and a thin white line over the eye.  The coloration 
of the bird is ideal for camouflage against brown bark.  Brown creepers typically 
inhabit coniferous forests or large stands of dying timber with peeling scales of bark; 
however, these birds are often observed in wet, mixed deciduous forests.  The diet of 
the brown creeper primarily consists of insects, spiders, acorns, beechnuts, corn, or 
seeds.  During the October 2002 IAD surveys, this species was observed in mature 
deciduous oak-dominated woodlands with multiple snags and within an emergent 
marsh habitat (MWAA, 2003f).  Brown creepers were also observed in February 2002 
within mature woodland communities dominated by oak species and standing snags.  
An individual was also identified in a deciduous forest habitat during the April 2002 
site surveys. 

• Least Bittern (Ixobrychus exilis) - The least bittern is the smallest heron (13 inches 
long) and is listed as very rare by the VDCR NHP.  It is known to typically breed in 
emergent freshwater marsh and build its nest near or over water.  Its diet consists 
primarily of fish but has also been known to eat insects, amphibians, and 
occasionally small mammals (Sibley, 2000; Ehrlich et al., 1988).  During the IAD 
surveys, this species was observed during May 2002 in emergent marsh habitat and 
shallow standing water of the former sewage lagoons (MWAA, 2003d).  

• King Rail (Rallus elegans) - The king rail is listed as very rare by the VDCR NHP.  It 
is known to breed in freshwater swamps, marshes, and occasionally, coastal 
brackish marsh and builds its nest on a hummock, amid aquatic vegetation.  The diet 
of the king rail consists mainly of aquatic invertebrates, which it gleans from the 
ground (National Geographic Society, 1987; Sibley, 2000; Ehrlich et al., 1988).  
During the IAD surveys, this species was observed during May 2002 in emergent 
marsh habitat at the former sewage lagoons and in the open water portion of a marsh 
(MWAA, 2003d). 

• Pied–Billed Grebe (Podilymbus podiceps) - The pied-billed grebe is listed as very 
rare by the VDCR NHP.  This bird is about 9 inches long and has a stocky body with 
brown plumage that is darker on the crown and back, white undertail coverts, and a 
short, thick bill.  Both sexes are similar in appearance, and its feet are set far back on 
its body and trail awkwardly behind the body during flight.  It typically breeds in an 
open water wetland habitat and primarily feeds on aquatic invertebrates, fish, reptiles, 
and amphibians (National Wildlife Federation, 2003a; USGS, 2003b; National 
Geographic Society, 1987).  During the DSA surveys, this species was observed in 
September 2002 and in the spring, summer, and fall of 2003 in an open water habitat 
and at the former sewage lagoons (MWAA, 2003d).  

• Golden-Crowned Kinglet (Regulus satrapa) - The golden-crowned kinglet is a state 
species of special concern.  It is a small bird (4 inches long) with a distinctive orange 
(male) or yellow (female) crown bordered by yellow and black.  Additional 
distinguishing features include black eye-stripe, olive gray upper bodies, white under 
bodies, and dark wings with two white wing bars.  Golden-crowned kinglets generally 
inhabit coniferous forests, but sometimes use mixed forest communities.  The 
primary diet of the golden-crowned kinglet consists of insects, spiders, and 
occasional fruits and seeds.  Winter residents of this species were observed during 
the February 2002 IAD surveys (MWAA, 2002f).  Migrating winter residents or spring 
residents were observed during April 2002 site surveys in eastern red cedar habitats, 
coniferous forest habitats, or pioneer habitats.  Golden crowned kinglets were also 
observed during October 2002 and 2003 site surveys in various habitats including old 
fields, mowed/maintained turf habitats, coniferous forests, and mixed forests 
(MWAA, 2003d).  
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• Hermit Thrush (Catharus guffatus) - The hermit thrush is a state species of special 
concern that is medium-sized (6.75 inches long) with distinctive complete whitish 
eye-rings.  The upper body is brown to grayish brown, the under body is white and 
buff, gray or brownish flanks with dark round spots on the breast and throat, and a 
reddish tail.  Hermit thrushes generally nest in dense coniferous forests or mixed 
woodlands and their edges, and edges of clearings in interior forest such as ponds 
and roads.  The diet of the hermit thrush consists of fruits and berries in the fall and 
winter; spiders; insects and their larvae; and other invertebrates, including 
earthworms, snails, and small salamanders (National Geographic Society, 1987).  
During the IAD surveys, this species was observed in April 2002 in a variety of 
habitats including mixed forests and pioneer successional woodland habitats 
(MWAA, 2002f).  Hermit thrushes were also observed during October 2002 in mixed 
forests and in the wooded perimeter of an emergent marsh habitat (MWAA, 2002f) 
and in spring 2003 in mixed forest habitat (MWAA, 2003d).   

• Magnolia Warbler (Dendroica magnolia) - The magnolia warbler is a state species of 
special concern.  This is a small (4.25 inches long) active bird with a bright yellow 
rump, broken white band in its tail, and a thin, pointed bill.  The magnolia warbler 
typically breeds in woodlands and builds its open-cup nest close to the trunk in the 
mid-story canopy.  Its diet primarily consists of insects (National Geographic Society, 
1987; National Wildlife Federation, 2003b).  During the DSA surveys, migrant 
individuals of this species were observed during September and October 2002 in 
various habitats including emergent marshes, mixed forests, and mowed/maintained 
areas (MWAA, 2003f). 

• Mourning Warbler (Oporornis philadelphia) - The mourning warbler is a state 
species of special concern.  This is a small (4.5 inches long) bird with yellow 
underparts, olive upperparts, no eye ring, pink legs, and a thin, pointed bill.  The 
mourning warbler typically breeds in dense thickets in forest clearings and in wet 
woods with thick undergrowth, and it builds its open-cup nest near the ground.  Its 
diet primarily consists of insects (National Wildlife Federation, 2003c; USGS, 2003a; 
National Geographic Society, 1987).  During the IAD surveys, an individual of this 
species was observed in September 2002 in the former sewage lagoon area 
(MWAA, 2003f). 

• Northern Harrier (Circus cyaneus) - This raptor is a state species of special concern.  
The northern harrier soars over fields looking for small mammals, the main source of 
their diet.  Northern harriers have also been observed eating some birds, snakes, 
frogs, and insects.  It breeds in prairie, savanna, slough, wet meadow, and marsh 
habitats and builds its nest on slightly elevated ground (National Geographic Society, 
1987; Sibley, 2000; Ehrlich et. al., 1988).  This species was observed during the IAD 
surveys in February, June, and September 2002 and spring 2003 at the former 
NOAA site and in other mowed/maintained habitats (MWAA, 2003d).   

• Purple Finch (Carpodacus purpureus) - This state species of special concern has a 
purplish head, back, rump, and breast, and is approximately 6 inches long.  It 
typically breeds in open conifer and mixed conifer/deciduous forest or open 
woodland.  The purple finch usually nests in conifer trees, in a horizontal branch that 
is far from the trunk.  Its diet consists primarily of seeds, but it has been seen eating 
some tree buds and blossoms (National Geographic Society, 1987; Sibley, 2000; 
Ehrlich et al., 1988).  During the DSA surveys, small migrating flocks of this species 
were observed during April 2002 in mixed forests and at the edge of an emergent 
wetland (MWAA, 2002f).  
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• Red-Breasted Nuthatch (Sitta canadensis) - The red-breasted nuthatch is a state 
species of special concern.  It is a small (4.5 inches long) bird with short legs, a flat 
body, and a large head with a long, a slightly upturned bill.  Other distinguishing 
characteristics include a pronounced white eyebrow stripe contrasted by a black line 
through the eye and black feathers on top of the head and neck.  It is the rusty 
colored underbody; however, that gives this species its name.  Red-breasted 
nuthatches typically inhabit mixed-wood and coniferous forests.  The diet of the 
red-breasted nuthatch primarily consists of conifer seeds, insects, insect eggs and 
larvae, and spiders (National Geographic Society, 1987; Canadian Wildlife Service, 
2003).  During the IAD surveys, winter migrants were observed in February 2002 and 
in April 2002 within coniferous forest communities dominated by eastern red cedars 
(MWAA, 2002f).  

• Winter Wren (Troglodytes troglodytes) - The winter wren is listed as a state species 
of special concern.  It is a small bird (4 inches long) that breeds near water in dense 
coniferous forest, often with heavy underbrush.  It usually makes its nest in a natural 
cavity in or under a stump.  The winter wrens diet consists mainly of insects and 
spiders (Sibley, 2000; Ehrlich et. al., 1988).  During the IAD surveys, migrating 
individuals of this species were observed during April 2002 in coniferous forests and 
pioneer habitats (MWAA, 2002f).   

• Yellow-Bellied Flycatcher (Empidonax flaviventris) - The yellow-bellied flycatcher is 
a state species of special concern.  This is a small (4.5 inches long) bird with a 
triangular head, white eye ring, brownish-olive upperparts, and an orange lower 
mandible.  Typically breeding in woodlands, the yellow-bellied flycatcher builds its 
open cup nest near the ground.  Its diet consists mainly of insects and lesser 
quantities of fruit (National Geographic Society, 1987; Ehrlich et al., 1988).  During 
the IAD surveys, this species was observed in October 2002 in a mowed/maintained 
habitat feeding with other migrant bird species (MWAA, 2003f) and in October 2003 
in emergent wetland habitat (MWAA, 2003d).  

State-Listed Plant Species Observed within the DSA:  

• Hairy Beardtongue (Penstemon hirsutus) - The hairy beardtongue is listed as very 
rare by the VDCR NHP.  This species is a flowering, herbaceous, perennial plant 
native to Virginia.  The plant typically grows in dry woods and thickets on rocky banks 
and roadsides, and in dry open meadows.  Hairy beardtongues contain wooly stems 
and pink, violet, or white trumped-shaped flowers that hang in loose panicles.  The 
leaves are oblong to lanceolate and are often finely toothed.  A total of 12 
observations of hairy beardtongue were made during the 2002-2003 and May 2004 
surveys.  This species was observed primarily in the mowed/maintained turf habitat 
adjacent to the runways and along roadsides but was also observed in deciduous 
and coniferous forest, emergent wetland, and old field/pioneer habitats 
(MWAA, 2003d; URS, 2004).  

• Marsh Hedgenettle (Stachys palustris) - The marsh hedgenettle is listed as 
extremely rare by the VDCR NHP.  This species is a perennial plant with a strong 
odor, hairy stems, lanceolate shaped sessile leaves with serrate margins, and pale 
red to purple lobed flowers.  Marsh hedgenettle typically grows in wet habitats.  This 
species was observed during the September and October 2002 and the May, July, 
and October 2003 surveys of the DSA within open water and emergent wetland 
habitat types (MWAA, 2003d). 
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Other Species of Interest and Surveys: 

• Upland Sandpiper (Bartramia longicauda) - The upland sandpiper, a threatened 
species in Virginia, was not observed during the 2002-2003 RTE surveys.  Specific 
surveys for the upland sandpiper were conducted at IAD in 2001, 2002, and 2003.  
The 2001 survey was conducted in association with the Tier 2 IAD improvements and 
included the midfield area and selected areas in the southern portion of the Airport 
property (MWAA, 2001).  Additional surveys of appropriate upland sandpiper habitat 
within the DSA were conducted by MWAA in 2002 and 2003 (MWAA, 2003d).  
Upland sandpipers were not observed during any of the 2001, 2002, or 2003 
surveys.  Bimonthly wildlife surveys are conducted at fixed stations in the AOA by 
USDA biologists as part of IAD’s Wildlife Hazard Management Program.  During the 
period 1994-2002, 73 observations of upland sandpipers at IAD were recorded 
(MWAA, 2003d).  There have been no observations of successful breeding, with the 
exception of one downy young observed in 1995, suggesting that available habitat at 
IAD is used primarily during migration (MWAA, 2003d). 

• Small Whorled Pagonia (Isotroid medeoloides) - Consultation with the USFWS 
identified the potential presence of the Federally Threatened and State Endangered 
small whorled pagonia (Appendix J).  Appropriate habitat for the species is identified 
as third growth upland forests with open understory, particularly areas with proximity 
to canopy openings and decaying plant matter with little herbaceous ground cover.  
Although this habitat exists within the DSA, no observations of small whorled pagonia 
were documented during surveys of appropriate habitat areas conducted by MWAA 
during 2002-2003 (MWAA, 2003d).   

• Wood Turtle (Glyptemys insculpata) - The wood turtle is a protected State 
Threatened species.  Wood turtle habitat includes clear brooks and streams in 
deciduous woodlands, wooded bogs, and marshy fields.  A letter from VGDIF dated 
June 23, 2003 reported a documented occurrence of the wood turtle outside the 
northeast property boundary of IAD (Appendix J).  No observations of the wood 
turtle were recorded during the 2002-2003 RTE surveys or previous MWAA surveys 
conducted within the IAD property (MWAA, 2003d). 

• Aquatic Surveys - Field surveys of IAD property were performed in the spring and 
fall of 2002 and fall 2003 for aquatic rare, threatened, or endangered species 
(MWAA, 2003d).  Benthic and fish samples were taken from representative areas of 
ponds and streams at IAD.  Habitat characteristics, water quality data, and flow 
measurements were also recorded.  No aquatic benthic macroinvertabrate or fish 
designated as rare, threatened, endangered, or species of concern were identified 
during these surveys (MWAA, 2003d).  In addition, no observations of the Federal 
Species of Concern and State Special Species of Concern, yellow lance (Elliptio 
lanceolata), were recorded during these surveys. 

4.4.3.3 Sensitive Biotic Communities in the DSA 

During the scoping process for this DEIS and in subsequent agency correspondence, the VDCR DNH 
stated that Diabase Glade habitats located in Northern Virginia support several rare plant species 
including the earleaf foxglove, white heath aster, blue-hearts, downy phlox, stiff goldenrod, marsh 
hedgenettle, and hairy beardtongue.  Diabase Glades are extremely rare natural communities 
characterized as having localized exposures of hard, dark-colored volcanic rocky areas that support 
distinct communities of drought-tolerant plants (Rawinski, 1995).  The Fairfax County Park Authority also 
provided scoping comments regarding Diabase Glade communities within the vicinity of the proposed 
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project area.  More specifically, Quinn Farm and the Hunter-Hacor Park land assemblage “contain stands 
of globally rare oak-hickory forest on diabase soils and other sensitive natural . . . features.”  (FAA, 2002)  
Eight areas mapped as diabase soils were surveyed on the airport property for rare, threatened, and 
endangered species in February 2002; no rare, threatened, or endangered species were observed at any 
of these areas (MWAA, 2002e).  Diabase soils are further discussed in Section 4.3.5 and Section 4.4.1. 

The VDCR DNH has indicated that the Cub Run Stream Conservation Units (SCUs) and the Upper Cub 
Run SCUs are documented downstream of the proposed project site.  SCUs are defined as “stream 
reaches that contain aquatic natural heritage resources, including 2 miles upstream and 1 mile 
downstream of documented occurrences and all tributaries within this reach.”  SCUs are given 
biodiversity significance rankings that are based on the rarity, quality, and number of element 
occurrences they contain.  The Cub Run SCU has a high-significance B3 ranking and supports both the 
state-listed wood turtle (threatened) and the state-listed yellow lance (species of special concern).  In a 
letter dated June 24, 2003, the VDGIF stated that the wood turtle occurs in Cub Run.  As previously 
stated above, neither of these species was observed or documented within the DSA during either the field 
surveys conducted for this DEIS or in prior studies for other MWAA purposes. 

4.4.4 COASTAL ZONE MANAGEMENT PROGRAM AND COASTAL BARRIERS 

4.4.4.1 Coastal Zone Management Program 

The Coastal Zone Management Act of 1972 (CZMA) was enacted by Congress and was amended and 
reauthorized by the Coastal Zone Act Reauthorization Amendments of 1990, as well as the Coastal Zone 
Protection Act of 1996.  The CZMA Federal Consistency Regulations revised the CZMA and were made 
effective in January 2001.  The amendments included revisions to the Federal consistency requirement 
contained in Section 307 of the CZMA.  Section 307 outlines that “any Federal agency which shall 
undertake any development project in the coastal zone of a state shall insure that the project is, to the 
maximum extent practicable, consistent with the enforceable policies of approved state management 
programs.”   

The Commonwealth of Virginia enacted the Virginia Coastal Resources Management Program (VCRMP) 
by Executive Order 23(98), Continuation of Virginia Coastal Resources Management Program (1986), as 
a network of existing state laws and policies through the Commonwealth and its coastal localities.  The 
VCRMP was established to protect Virginia’s “coastal zone,” also referred to as “Tidewater Virginia,” and 
is enforced in part by the VDEQ and the Chesapeake Bay Local Assistance Department (CBLAD).  
Fairfax County, in its entirety, is part of the VCRMP and Tidewater, Virginia; Loudoun County is not 
considered part of either the VCRMP or Tidewater Virginia (see Figure 4.4.4-1).  Federal actions that are 
likely to impact Virginia’s designated coastal resources management area must be consistent with the 
policies of the VCRMP (VDEQ, 2002).  However, there are no definitive geographic boundaries when 
determining impacts.  Any Federal action outside of the coastal zone that has the potential to impact 
Virginia coastal uses and resources will be subject to review as well (VDEQ, 2002). 
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The Chesapeake Bay Preservation Act (CBPA) of 1988 was passed by the Virginia General Assembly in 
response to the need to improve the water quality of the Chesapeake Bay and other Commonwealth 
waters by limiting pollution associated with development.  Under the VCRMP, CBLAD is the agency 
responsible for enforcing Coastal Lands Management by addressing the impact of land use on waters 
that feed the Chesapeake Bay.  Integral to this enforcement is the mandatory inclusion of CBPA policies 
into the ordinances of all Tidewater Virginia municipalities.  As Fairfax County is a Tidewater Virginia 
county, the local government must include water quality protection measures into their zoning and 
subdivision ordinances and in their comprehensive plans for environmentally significant areas known as 
Chesapeake Bay Preservation Areas.  Chesapeake Bay Preservation Areas are divided into Resource 
Protection Areas (RPAs) and Resource Management Areas (RMAs).  RPAs are protected from most 
development as they encompass “lands adjacent to water bodies with perennial flow that have an intrinsic 
water quality value due to the ecological and biological processes they perform or are sensitive to impacts 
that may result in significant degradation to the quality of state waters” (Chesapeake Bay Local 
Assistance Board, March 1, 2002).  RMAs are regulated to protect adjacent RPAs from degradation 
resulting from development and other land use activities.  IAD property within Fairfax County is 
considered a RMA that protects several smaller RPAs also on the property (see Figure 4.4.4-2).   

The Code of the County of Fairfax includes the Chesapeake Bay Preservation Ordinance (CBPO) of 
Fairfax County and includes regulations to protect and restore state waters and safeguard clean waters of 
the Commonwealth from pollution.  Any proposed major development activity in Fairfax County is subject 
to CBPO regulations and any other applicable Fairfax County ordinances.  Projects must be designed 
consistent with the performance criteria of the CBPO in order to be consistent with the VCRMP.  Fairfax 
County has recently updated their CBPO to reflect amendments to Virginia Chesapeake Bay Preservation 
regulations.  One such amendment will result in the expansion of areas designated as RPAs.  Loudoun 
County is a non-tidal jurisdiction and therefore adoption of a CBPA program is voluntary (Loudoun 
County, April 20, 2000).  There are no CBPA regulations in place for Loudoun County. 

4.4.4.2  Coastal Barriers 

The Coastal Barriers Resource Act of 1982, P.L. 97-348 (96 Stat. 1653; 16 U.S.C. 3501 et seq), was 
enacted to “minimize the loss of human life; wasteful expenditure of Federal revenues; and damage to 
fish, wildlife, and other natural resources of the coastal barriers.”  Coastal barriers are defined as 
“landscape features that shield the mainland from the full force of wind, wave, and tidal energies” 
(USFWS, 1998).  Under the Act, various undeveloped coastal barrier islands were included into the 
Coastal Barrier Resources System.  Projects that might support development within a designated 
resource area are ineligible for direct or indirect Federal financial assistance.  The Coastal Barrier 
Improvement Act of 1990 (P.L. 101-591; 104 Stat. 2931) expanded the Coastal Barrier Resources 
System to include areas along the Great Lakes, Puerto Rico, the Florida Keys, the Virgin Islands, and 
secondary barriers within large embayments. 

The Coastal Primary Sand Dune/Reaches Guidelines: Barrier Island Policy (Virginia Marine Resources 
Commission [Online], April 15, 2003, effective October 1990) “protects barrier island systems along the 
seaside of the Virginia portion of the southern Delmarva peninsula.”  The project study area is not located 
within the Coastal Barrier Resources System or the seaside of Virginia; therefore, the policies of the 
Coastal Barriers Resource Act and the Barrier Island Policy are not applicable to this project. 
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