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In 2003, the Chesapeake Bay Local Government Advisory Committee recertified
Fairfax County as a “Gold” Chesapeake Bay Partner Community in recognition of
the County’s efforts to support the Chesapeake Bay Program. The County was first
recognized as a “Gold” Chesapeake Bay Partner Community in 1997, which was the
initial year of the certification program.
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INTRODUCTION

BACKGROUND

“Healthy state and local economies and a healthy Chesapeake Bay are integrally related;
balanced economic development and water quality protection are not mutually exclusive. . . .”
So begins the Chesapeake Bay Preservation Act (Chapter 21 of Title 10.1 of the Code of
Virginia), which was enacted in 1988 in order to establish a cooperative state-local program to
protect water quality in the Chesapeake Bay and its tributaries. With a drainage area of 64,000
square miles, the Chesapeake Bay is the largest estuary in the United States. It holds more than
18 trillion gallons of water and has a drainage area that encompasses portions of six states
(Delaware, Maryland, New York, Pennsylvania, Virginia, and West Virginia) and all of the
District of Columbia. More than 15 million people reside within the Bay’s watershed.
According to the Chesapeake Bay Program’s Web site, the population in the Bay’s watershed
region is expected to grow to 18 million by the year 2020.

The continued population growth in the watershed and the related use of the watershed’s land for
agricultural, commercial, residential, and industrial purposes has resulted in the degradation of
the water quality and habitats provided by the Bay and its tributaries. In 1983, Maryland,
Virginia, Pennsylvania, the District of Columbia, the Environmental Protection Agency, and the
Chesapeake Bay Commission established a broad framework for the restoration of these
resources through the first Chesapeake Bay Agreement, which established the Chesapeake Bay
Program. This agreement was subsequently revised in 1987 to establish goals and priority
commitments in the areas of: Living Resources; Water Quality; Population Growth and
Development; Public Information; Education and Participation; Public Access; and Governance.
Virginia’s enactment of the Chesapeake Bay Preservation Act was a direct response to many of
the commitments made in this Agreement and was established in order to ensure that continued
growth and economic development in the area subject to the Act would occur in a manner that
would serve to protect the Bay and its tributaries from degradation.

The 1987 Chesapeake Bay Agreement was again updated through the adoption of the
Chesapeake 2000 Agreement, and a number of Bay Program initiatives are under way to
implement the commitments made in this Agreement. Among the many initiatives that are being
pursued is the effort to develop “Tributary Strategies” in each of the Bay’s major watersheds to
identify the maximum pollutant loads that can be accommodated by each tributary consistent
with the goal of restoring living resource habitats and to achieve reductions in pollutant loadings
to attain these maximum pollutant loads. This effort is likely to produce recommendations for
substantial and costly measures to reduce pollutant loadings from a wide range of sources,
including agricultural runoff, urban stormwater runoff, and sewage treatment plant discharges; it
can be anticipated that this effort will have considerable implications for Fairfax County,
particularly regarding stormwater management measures and sewage treatment plant discharge
levels. While these efforts are intended to be voluntary, there is considerable urgency in their
development, implementation, and success. Because the Chesapeake Bay and many of its tidal
tributaries are considered to be “impaired” under the Clean Water Act, regulatory approaches to
pollutant reduction will be pursued if the voluntary Tributary Strategies effort does not succeed,;
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these regulatory approaches, under the “Total Maximum Daily Load (TMDL)” requirements of
the Clean Water Act, are due to be put in place by 2011 if water quality goals are not attained by
2010.

While Fairfax County is only a small part of the Chesapeake Bay Watershed, the County has a
long and continuing commitment to the protection and restoration of its water resources and to
regional efforts to restore both the Potomac River and Chesapeake Bay. In 1997, the County’s
efforts were recognized by the Chesapeake Bay Program’s Local Government Advisory
Committee, which designated the County as a “Gold” Chesapeake Bay Partner Community. The
County was recertified as a Gold Partner Community in 2003. The County has undertaken
numerous efforts in support of the Bay Program (many of which are described in this report) and
will continue to do so in the future; indeed, it is anticipated that there will be continued, if not
enhanced, expectations for local water quality improvement efforts in light of the Tributary
Strategy and TMDL programs. While the broad scope of efforts to meet Tributary Strategy and
TMDL goals falls beyond the scope of this document, this Comprehensive Plan Supplement
serves to support this broader effort.

PURPOSE AND INTENT

The Chesapeake Bay Preservation Act required local governments in the “Tidewater” area of the
State (including Fairfax County) to designate Chesapeake Bay Preservation Areas and
incorporate water quality protection measures into their zoning ordinances, subdivision
ordinances, and comprehensive plans. The Act also established both the Chesapeake Bay Local
Assistance Board (CBLAB) and the Chesapeake Bay Local Assistance Department (CBLAD) to
develop criteria to implement the Act and to administer the program. CBLAD has since been
merged into the Department of Conservation and Recreation (DCR) and has been renamed as the
DCR Division of Chesapeake Bay Local Assistance. In 1990, CBLAB adopted the Chesapeake
Bay Preservation Area Designation and Management Regulations (9 VAC 10-20-10 et seq.,
hereinafter referred to as “the Regulations™); these Regulations specified criteria for establishing
Chesapeake Bay Preservation Areas as well as performance requirements applicable within these
areas. The Regulations also established criteria for the incorporation of water quality protection
measures into local comprehensive plans. Significant revisions to the Regulations were adopted
by CBLAB in December, 2001.

On March 22, 1993, pursuant to the requirements of the Regulations, the Fairfax County Board
of Supervisors adopted Chapter 118 of the Fairfax County Code (the County’s Chesapeake Bay
Preservation Ordinance, or “the Ordinance”). The Ordinance, which is discussed later in this
document, established Chesapeake Bay Preservation Areas in Fairfax County, identified allowed
uses in these areas, and established performance requirements for new development,
redevelopment, on-site sewage disposal facilities, and agricultural uses in these areas.
Amendments to the Zoning Ordinance (Chapter 112), Subdivision Ordinance (Chapter 101),
Erosion and Sedimentation Control Ordinance (Chapter 104), and Public Facilities Manual
followed shortly thereafter. Pursuant to the 2001 revisions to the Regulations, the County’s
Ordinance was revised significantly in 2003. Again, this is discussed in more detail later in this
document.
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The actions noted above have satisfied many of the mandates of the Regulations. However, they
do not satisfy Comprehensive Plan requirements. On March 19, 2001, CBLAB completed its
review of Fairfax County’s Comprehensive Plan and found the County’s Comprehensive Plan to
be consistent with the Act and Regulations subject to the condition that the County undertake
and complete recommendations addressing the following:

e The incorporation of the adopted map of Chesapeake Bay Preservation Areas into the
Comprehensive Plan;

e The identification of conditions along the County’s tidal shoreline as they relate to
erosion;

e The development of policies and implementation strategies to assist the County’s

Wetlands Board in its review of shoreline erosion control proposals;

The identification of waterfront access points;

The development of policies to establish criteria for locating boating access sites;

The identification of water pollution sources;

The development of policies, where appropriate, to address recommendations from the

Infill and Residential Development Study that affect water quality; and

e The development of policies to address redevelopment and water quality improvement.

Consistent with the recommendations noted above, this Comprehensive Plan supplement:

e Incorporates a map of the County’s Chesapeake Bay Preservation Areas as part of the
Comprehensive Plan;

e Presents the results of an original aerial photo-based shoreline erosion control inventory
identifying areas along the tidal shoreline that are experiencing either erosion or accretion
and identifying existing erosion control structures;

e Presents information regarding waterfront access sites (including boating access sites),
from both existing published guidance and from an original aerial photo-based inventory
of the County’s tidal shoreline;

e Presents a discussion identifying water pollution sources in Fairfax County;

e References recently-adopted Plan guidance addressing issues related to watershed
management planning, water quality improvement during redevelopment, shoreline
erosion, and shoreline access; and

e Presents recommendations for actions to address water quality issues associated with
water pollution sources, infill development, redevelopment, shoreline erosion, and
shoreline access.

The purpose and intent of this Comprehensive Plan supplement and related Comprehensive Plan
Objectives and Policies is to continue and enhance the County’s commitment to the Chesapeake
Bay Program through the satisfaction of all Comprehensive Plan requirements of the Chesapeake
Bay Preservation Act and the Chesapeake Bay Preservation Area Designation and Management
Regulations.  This document is also intended to support the recently-adopted Board of
Supervisors’ Environmental Excellence 20-year Vision Plan (also known as the “Environmental
Agenda”), to further the broader purpose of the Environment section of the County’s Policy Plan
to “provide guidance for achieving a balance between the need to protect the environment while
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planning for the orderly development and redevelopment of the County,” and to support the
Board of Supervisors’ Environmental Protection and Open Space Goals and related Objective
and Policies as set forth in the County’s Policy Plan. In order to accomplish this, the scope of
this document is broader than that which would be required to satisfy the above-mentioned
condition of consistency; rather, critical water resource issues are identified and addressed in a
more comprehensive manner (with a focus on land use-related issues), and a broad range of
actions needed to continue and enhance the County’s commitment to its water resources is
identified (again, with a general focus on land use). However, this document is not intended to
provide a comprehensive assessment of all issues associated with the Environment section of the
Policy Plan; rather, the scope is limited to issues associated with the relationship of development
and redevelopment to the quality of the Chesapeake Bay, Potomac River, and streams and other
bodies of water in Fairfax County. Further, the recommendations presented within this
document do not propose any new objectives or policies; rather, the focus is on existing policies
and suggested implementation. A series of new policy statements has been adopted within the
Policy Plan in conjunction with this effort, and this report should be viewed as a supplement to
this recent Policy Plan amendment.

In order to provide a more comprehensive focus on key water resource issues facing the County,
there is a need to understand the demographic, land use planning, regulatory, and environmental
contexts within which these issues must be considered. As such, the remainder of this
introductory section provides a brief overview of demographic and key land use planning
contexts, followed by a brief history of stormwater and water quality management in Fairfax
County and a summary of the County’s Chesapeake Bay Preservation Ordinance. The ensuing
section of this report focuses on a broad range of water quality factors, including topography,
geology, soils, wetlands, forest cover, and water usage. Included within this section is a map
displaying Chesapeake Bay Preservation Areas. Per the Comprehensive Plan condition imposed
by the Chesapeake Bay Local Assistance Board (CBLAB), this map is incorporated, by
reference, into the County’s Policy Plan.

After providing an overview of water quality factors, the document identifies key point and
nonpoint sources of water pollution and provides a brief summary of current water quality
conditions. The document then focuses on key considerations along the County’s tidal
shorelines, with a focus on shoreline erosion and access considerations. The document then
provides an overview of the County’s water quality policies, regulations, and initiatives.
Included in this section is a discussion of the recently adopted Board of Supervisors’
Environmental Excellence 20-year Vision Plan. The document concludes with a series of
proposed actions to address the water quality factors and shoreline conditions identified earlier in
the report and to support related policies that have been adopted by the Board of Supervisors.

This document has been prepared as a supplement to the County’s Policy Plan and its goals,
objectives, and policies with a more detailed consideration of water quality issues and
recommended actions to address these issues. The document should be recognized as reflecting
the conditions that were present during a snapshot in time during the year 2004; unlike the Policy
Plan itself, it is anticipated that this document will become dated as conditions and efforts change
and evolve. However, it is hoped that this Plan supplement will serve to provide a focus on the
broad range of water resource issues facing the County at this time.
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THE DEMOGRAPHIC AND LAND USE PLANNING CONTEXT

Fairfax County is a 395 square mile jurisdiction (including the Towns of Clifton, Herndon, and
Vienna) located in the Washington, D.C. metropolitan area (Figure 1). While the County was
not formally created until 1742, English settlement began in the early 1600s. During the 1700s,
agricultural uses had spread throughout the County. Large tobacco plantations dominated the
eastern Coastal Plain area, smaller scale farms growing both tobacco and wheat were common in
the central portion of the County, and self-sufficient faming was the norm in the western third of
the County. By the middle of the 19 century, smaller farm units replaced many of the large
tobacco plantations and the raising of agricultural commaodities such as corn, fruit, and livestock
expanded throughout the County. The late 19" century saw a shift in the agricultural focus due
to the increasingly dominant presence of the national capital and the creation of a regional
market. The desire for dairy products was especially great and gave rise to commercial dairies,
especially in the western sections of the County. The demand for livestock, poultry, and fruit
was also high. This agricultural mix was dominant in the County until World War II.

In the latter half of the 20™ century, the County’s population grew rapidly, first as a bedroom
community for Washington, D.C. and more recently as an employment destination rivaling many
of the largest cities in the country. As late as 1930, there were only about 25,000 people living
in Fairfax County. Population grew to approximately 98,600 in 1950, and by 1970, more than
450,000 people called Fairfax County home. Since then, the population of the County has more
than doubled, and the County is now the most populous jurisdiction in the Washington
metropolitan area. Fairfax County now has more residents than seven states. If Fairfax County
were a city, it would rank 11" in the country in population. The number of housing units in the
County has also increased substantially, and projections call for the addition of over 190,000
more people and over 70,000 new housing units in the County between 2005 and 2025 (Table 1).
A variety of unit types characterize the County’s housing stock; in 2002, just under half of the
total number of residences were single family detached units, with townhouses and multifamily
residential dwellings constituting 24.4% and 25.9% of the total number of units, respectively.

Employment in the County has increased substantially in the latter half of the 20™ century as
well (Table 2). More than half of the County’s employed residents now work in the County.
The County’s large employment base is white collar in nature; the County is a base for numerous
federal contractors, technology employers, venture capital firms, and telecommunications
companies and is home to seven Fortune 500 company headquarters. The general increase in
employment within Fairfax County is expected to continue in the future. However, heavy
industrial activity involving substantial pipe discharges into County waterways is generally
absent and is not anticipated to become significant in the future.

The increases in population and employment in Fairfax County have had a profound influence on
land use in the County, and continued population and employment levels will influence the type,
intensity, and character of land use in the future. While the substantial growth of the last half of
the 20™ century was generally accommodated by an abundant supply of vacant land, there is no
longer a substantial amount of vacant land left within the County. As can be seen in Table 3,
only 11.1% of the County’s zoned land (excluding public street rights of way) remained vacant
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TABLE 1
Population and Housing Data and
Projections—Fairfax County

Year Population Housing Units
1950 98,600 27,000
1960 248,900 69,200
1970 454,300 130,800
1980 596,900 215,600
1985 668,300 247,800
1990 818,600 302,500
1995 879,400 328,200
2000 969,700 359,000
2005 1,042,800 385,400
2010 1,147,600 425,200
2015 1,212,800 448,400
2020 1,230,400 454,600
2025 1,236,000 456,600

Notes: All numbers are rounded to the nearest hundred.
Projections are italicized.
Sources: Population figures for 1950 and 1960 were taken from Fairfax County
Profile, Fairfax County Office of Research and Statistics, Research Branch, February,
1975 (1950 and 1960 data). All other data were taken from Demographic Reports,
2003, Fairfax County Department of Systems Management for Human Services.

as of 2003 (note: natural areas such as parks are not considered to be vacant), and much of this
land may contain constraints to development.

Fairfax County’s first attempt at regulating development occurred with the 1929 Subdivision
Ordinance, which required subdivision plats to be approved by the “County Engineer” prior to
recordation and that streets and alleys be a minimum width of 50 feet and 15 feet, respectively.
It also required that names of subdivisions, streets, and alleys not be duplicated and that all
proposed streets and alleys connect with streets and alleys in adjacent subdivisions.

A Zoning Ordinance was adopted in 1941; this document defined broad categories of land use
such as “rural-residential” and “urban-commercial.” The County’s first Building Code was
adopted in 1951. The County’s first Comprehensive Plan was adopted in 1958. In 1975,
following a multi-year planning effort known as the “Planning Land Use System,” or “PLUS,” a
revised Comprehensive Plan was adopted. In 1988, the “Planning Horizons” process was
initiated, resulting in the adoption of the County’s Policy Plan (containing countywide goals,
objectives, and policies related to specific functional elements) in 1990 and the adoption of four
amended Area Plans (containing more detailed land use-related recommendations for specific
Planning Districts and Community Planning Sectors) in 1991. These planning documents have
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been amended many times since the Planning Horizons process to ensure that the County’s Plan
responds to the changing needs of its population.

TABLE 2
Nonagricultural Employment in Fairfax County

1950-2000

Year Total Employment

1950 19,900

1960 39,200

1970 96,700

1980 192,400

1985 268,400

1990 371,700

1995 410,100

2000 518,800

Notes: Number of people employed in Fairfax County, regardless of
place of residence.
Data are as of March of each year.
All numbers are rounded to the nearest hundred.
Source: Virginia Employment Commission data as reported in several County

documents.
TABLE 3
Vacant Land in Fairfax County

Year Percent Vacant
1973 Approx. 38%
1980 32.2%
1985 29.2%
1990 19.5%
1995 16.1%
2003 11.1%

Note:  Figures represent the percentage of zoned land that is vacant. “Underutilized”
parcels are not included. Natural areas such as parks are not considered to be vacant.

Source: Various editions of Demographic Reports and Standard Reports, Fairfax County
Department of Systems Management for Human Services (preceded by the Fairfax
County Office of Research and Statistics)

The Area Plan volumes of the County’s Comprehensive Plan, in conjunction with the adopted
Plan map, serve to implement a “Concept for Future Development and Land Classification
System,” which was introduced in 1990 (Figure 2). This concept stresses the concentration of
new employment in mixed use, pedestrian-oriented, high density core areas and the protection
and enhancement of stable residential neighborhoods. The Concept for Future Development has
been incorporated into each adopted Area Plan to provide a context, framework, and broader
vision for the land use recommendations in the Comprehensive Plan.
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With the expansion of development throughout most of the County, the character of development
in the County has changed significantly. Where new development once tended to occur on large
tracts of land that may have been relatively isolated, there are few large tracts of vacant or
underdeveloped land remaining in the County, and much of the development that is now
occurring is of an infill or redevelopment character. Such development has generated a suite of
issues and concerns that are quite different from issues associated with the type of development
that was once more common in the County. In addition, the County’s developed areas have
aged, and there has been the recognition of a need to revitalize many of the County’s older
commercial areas in order to sustain the economic vitality and quality of life of these areas. In
recognition of these issues, the County has recently pursued major planning and zoning
initiatives to address infill development and revitalization issues.

In 1998, the Fairfax County Board of Supervisors designated five Commercial Revitalization
Districts (CRDs) and two Commercial Revitalization Areas (CRAs) (Figure 3). Specific
regulations and administrative procedures were adopted for the Revitalization Districts in order
to provide more flexibility in zoning requirements, in order to facilitate redevelopment projects
by improving review processes, and in order to improve the appearance and pedestrian facilities
in these areas. Separate provisions were established within the Zoning Ordinance for each of the
five CRDs. In addition, major planning studies were initiated and completed for each of the
Revitalization Areas and Districts in order to ensure that revitalization efforts in each of these
areas will reflect community goals. As will be discussed later in this report, redevelopment of
older developed portions of the County presents both challenges and opportunities for water
quality improvement.

In January, 2000, County staff published the “Infill and Residential Development Study,” which
outlined a number of recommended actions related to the County’s planning and zoning
processes and development requirements. The actions were intended to address concerns in
several major areas of emphasis: site design and neighborhood compatibility; traffic and
transportation; tree preservation; and stormwater management and erosion and sediment control.
More information about these recommendations is presented later in this report.

A BRIEF HISTORY OF STORMWATER AND WATER QUALITY
MANAGEMENT IN FAIRFAX COUNTY

GENERAL HISTORY!
The concepts of stormwater management and water quality controls have changed dramatically

over the last few decades. Throughout most of this period, stormwater control was directed at
controlling water runoff from storm events and preventing flooding. More recently, it has come

1 Much of the discussion in this section is excerpted directly from an appendix in a County document entitled “The
Role of Regional Ponds in Fairfax County’s Watershed Management” (Environmental Coordinating Committee,
Regional Pond Subcommittee, March 3, 2003). Much of that appendix, in turn, was based on the work of Jack
White, a former employee of the Fairfax County Department of Public Works and Environmental Services and its
predecessor agencies. County staff is grateful for Mr. White’s efforts and acknowledges his work as the source of
much of this overview.
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to include the reduction of pollutants from stormwater runoff and the protection of streams and
rivers from bank erosion, heavy sedimentation, and loss of biological diversity and habitat.

Until the middle of the 20™ century, development in Fairfax County was largely unregulated.
The primary goals of stormwater controls were to prevent catastrophic flooding and to collect
and remove runoff from developed properties. This approach continued through the 1950s,
when several hundred houses were allowed to be constructed in floodplains and streams were
placed in concrete channels in order to prevent the flooding of these homes.

During the period from 1958 through 1975, 100-year floodplains were delineated and adopted
for all streams having a drainage area greater than one square mile. In the 1960s, provisions
were incorporated into the County’s Building Code that limited the development potential of
these areas. Also during the 1960s, design and construction of a series of impoundments was
initiated in the Pohick Creek Watershed, with funding provided under Public Law 566, in order
to control flooding and sedimentation in advance of anticipated development in this watershed.

In 1964, the County published its first set of formal guidelines for the preparation of construction
plans. This document, titled “Policies and Guidelines for the Preparation of Subdivision Plans
and Site Development Plans,” was the forerunner of the current Public Facilities Manual (PFM).
The early guidelines for stormwater management in this document called for “adequate
drainage,” which was generally attained through the conveyance of runoff through curb-and-
gutter and concrete pipe or channel facilities. In 1964, the County began collecting developer
contributions (pro rata share) for construction of major drainage system improvements
downstream of development projects.

In 1967, the County adopted an erosion and sediment control ordinance, five years prior to the
adoption of a state erosion and sediment control law.

In 1972, the County began to require all new development to manage stormwater runoff by
reducing peak flow rates of the two-year and ten-year design storms to predevelopment peak
flow rates. This requirement, along with strict enforcement of the erosion and sediment control
law, was intended to reduce severe erosion of downstream channels and prevent the transport of
large quantities of sediment through the County’s waterways.

In 1973, the County’s Board of Supervisors established a Tree Planting and Preservation
Ordinance, which established: the Office of the County Arborist (now known as the Urban
Forestry Management Branch of the Department of Public Works and Environmental Services);
the Fairfax County Tree Commission; and requirements addressing the identification and
protection of tree preservation areas during land development.

In 1973, the County expanded its pro rata share program. The purpose of this program was to
require land developers to pay their share of the cost of providing off-site drainage improvements
that were made necessary, at least in part, by their development projects. In the late 1970s, the
County completed a countywide Master Drainage Plan, and the pro rata share program was
revised to include some of these projects. This plan identified existing storm drainage
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deficiencies along the major streams and tributaries in the County and identified improvements
anticipated to be needed as a result of future land development.

In 1975, The Environmental Quality Corridor, or EQC, policy was incorporated into the
Comprehensive Plan. The EQC system is an open space system designed to link and preserve
natural resource areas and provide passive recreation. The EQC policy is described more
completely later in this document.

In 1978, the Upper Occoquan Sewage Authority (UOSA) Water Reclamation Facility, which
was constructed in the watershed of one of the County’s primary sources of drinking water (the
Occoquan Reservoir), was placed into service and became the nation’s largest and most
successful project for the indirect reuse of reclaimed water to supplement a public water supply.
This facility was established pursuant to the Virginia State Water Control Board’s 1971
Occoquan Policy, which called for the phasing out of small, outdated sewage treatment facilities
in the Occoquan Watershed in favor of no more than three state-of-the-art advanced water
reclamation plants.

Fairfax County addressed land use-related components of the effort to protect the Occoquan
Reservoir from degradation in the early 1980s. A water quality best management practice
(BMP) requirement for Fairfax County’s portion of the Occoquan Watershed (over 63,000 acres)
was incorporated into the Public Facilities Manual (PFM) in 1980 and was formalized through
the adoption of a watershed-wide zoning overlay district (the Water Supply Protection Overlay
District) in 1982. Also in 1982, the Board of Supervisors rezoned nearly 41,000 acres of land in
the watershed to the R-C (Residential-Conservation) District, allowing no more than one
dwelling unit per five acres of land in the affected area. The Board’s 1982 actions were a
landmark in land use and water quality control in the County and have persisted to this day.

In the mid-1980s, the County developed a regional stormwater management plan for
approximately 100 square miles of rapidly developing portions of the County. The regional
ponds recommended through this plan would be designed to control larger watersheds (100 to
300 acres of drainage), thereby obviating the need for on-site facilities in these watersheds and
reducing County maintenance burdens. In addition to water quantity control functions, these
facilities would be designed to serve as water quality BMPs. In 1989, as part of its approval of a
report of a task force that was formed to evaluate safety and liability concerns associated with
stormwater detention ponds, the County’s Board of Supervisors approved the Regional
Stormwater Management Plan, which originally identified 134 sites for the construction of
regional stormwater management BMP ponds.

In 1990, Fairfax County became the first locality in Virginia to adopt tree cover requirements
based on legislation passed by the Virginia General Assembly in 1989. This legislation allows
localities to establish specific levels of tree cover on development sites and to require site plans
for proposed land development to demonstrate how required tree cover levels will be met after a
ten-year post development time period. The legislation allows the ten-year tree cover
requirements to be met through the planting of new trees or the preservation of existing trees and
forest stands. The 1990 tree cover legislation provided Fairfax County with an opportunity to
update its existing tree preservation and planting ordinance and associated specifications that
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were initially established in 1973; specifically, zoning district-specific tree cover requirements
were established (ranging from 10% in commercial, industrial, and high density residential
districts to 20% in lower density residential districts, based on a ten-year growth assumption).
Incentives were provided to encourage developers to meet these requirements through tree
preservation efforts rather than through tree planting.

In 1993, pursuant to the aforementioned Chesapeake Bay Preservation Act and Chesapeake Bay
Preservation Area Designation and Management Regulations, the County adopted the
Chesapeake Bay Preservation Ordinance (Chapter 118 of the Fairfax County Code). The
Ordinance established Resource Protection Areas (RPAs) along the tidal shoreline, along
“tributary” streams as defined by the Regulations, and within 100-year floodplains of streams
collecting drainage from areas equal to or greater than 360 acres. The Ordinance also established
Resource Management Areas (RMAS) in all areas outside of RPAs; one effect of this designation
was the establishment of a countywide BMP requirement. The Ordinance, which was revised
significantly in 2003, is discussed in more detail below.

As part of the National Pollutant Discharge Elimination System (NPDES) under the Clean Water
Act, in 1991 and 1992, Fairfax County submitted its Part 1 and Part 2 applications for a
municipal permit from the Virginia Department of Environmental Quality (VDEQ) to discharge
stormwater into State waters. To obtain this permit, Fairfax County was required to demonstrate
that it had an effective stormwater management and monitoring program.  In January, 1997, the
first Fairfax County Municipal Separate Storm Sewer System (MS4) permit was issued.
Monitoring efforts pursuant to MS4 permit conditions are ongoing.

In September, 1998, the County launched a stream protection initiative. The Stream Protection
Strategy (SPS) Baseline Study, published in January, 2001, gave a temporal view of the
condition of the County’s streams using biological indicators such as fish and aquatic insects to
determine the ecological integrity of streams. More information about the results of this study is
provided later in this report.

In October, 2000, the Fairfax County Board of Supervisors adopted an amendment to the
County’s Policy Plan to establish an explicit objective for the protection and restoration of the
ecological integrity of streams. The amendment also added language to the Plan to encourage
the use of low impact site design techniques (since revised to reference “better site design” and
low impact development techniques).

In October, 2001, the County launched a watershed planning initiative. The intended outcome of
this initiative, which will take several years to complete, will be the establishment of watershed
management plans for all 30 of the County’s watersheds. More information about this initiative
is provided later in this report.

Presently, the County is reevaluating its regional stormwater management policy and is pursuing
efforts to better integrate better site design and low impact development practices into its
stormwater management program. A March 3, 2003 County staff report entitled “The Role of
Regional Ponds in Fairfax County’s Watershed Management” recommended that regional ponds
not be considered the preferred stormwater management alternative but that they instead by
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viewed as one of many tools that can be considered to address stormwater management needs.
The report also contained a comprehensive set of recommendations for improvements to the
County’s stormwater management efforts, and work is continuing on the development of
implementation plans for these recommendations.

In summary, the County’s stormwater management policies, practices, and requirements have
evolved over time and are continuing to evolve today. Much has been learned about the
relationship between impervious cover associated with development and impacts to water
resources, and while the County has been a leader in the implementation of water quality
controls (most notably in the Occogquan Watershed), much of the development that has occurred
in the County has done so without the benefit of adequate stormwater management measures
and/or water quality best management practices. Figure 4 displays properties on which
stormwater management and/or water quality best management practice facilities are located;
while there are over 3,250 such facilities in the County, there are substantial areas of the County
within which stormwater and/or BMP controls are not in place.

THE CHESAPEAKE BAY PRESERVATION ORDINANCE

The Chesapeake Bay Preservation Ordinance, Chapter 118 of the Fairfax County Code, was first
adopted on March 22, 1993 and became effective on July 1, 1993. The Ordinance has been
amended several times since then; the most substantial amendment was adopted on July 7, 2003
to incorporate changes made in December, 2001 to the Chesapeake Bay Preservation Area
Designation and Management Regulations. Revised maps of Chesapeake Bay Preservation
Areas, applying field determinations of stream perenniality to the identification of Resource
Protection Areas (RPAS), were adopted on November 17, 2003.

Section 118-1-7 of the County’s Chesapeake Bay Preservation Ordinance establishes that RPAS
include any land characterized by one or more of the following features:

A tidal wetland;

A tidal shore;

A water body with perennial flow;

A nontidal wetland connected by surface flow and contiguous to a tidal wetland or water

body with perennial flow; and

e A buffer area as follows:

0 Any land within 100 feet of a feature listed above; and

o0 Any land within a major floodplain (the 100-year floodplain of any stream
collecting drainage from an area equal to or greater than 360 acres).

Resource Management Areas (RMAS) include any area not designated as an RPA.

The Chesapeake Bay Preservation Ordinance contains a provision regarding the possible
designation of Intensely Developed Areas (IDAs); however, no IDAs have been designated to
date.
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Figure S
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Land disturbing activities are generally prohibited in RPAs, although redevelopment, water-
dependent development, certain roads and driveways, and flood control and stormwater
management facilities that drain or treat water from multiple development projects or from a
significant portion of a watershed are allowed, subject to certain conditions. Within the RPA
buffer area, indigenous vegetation may be removed (subject to certain conditions) to provide for
reasonable sight lines, access paths, general woodlot management, habitat management, and
shoreline erosion control. Agricultural encroachments into the landward portions of the RPA
buffer area are also permitted under certain conditions. Some specific activities are exempt from
Ordinance requirements pursuant to Virginia’s Chesapeake Bay Preservation Area Designation
and Management Regulations, while other activities may occur within RPAs through the
granting of an exception. Waivers to address the effective loss of a reasonable buildable area
and exceptions for minor additions to existing structures are addressed administratively, while
other exceptions must be approved by either the County’s Board of Supervisors or Exception
Review Committee following a public hearing. Water Quality Impact Assessments are required
for non-exempt land disturbing activities in RPAs.

The Chesapeake Bay Preservation Ordinance also contains performance criteria that apply within
both RPAs and RMAs. Included are criteria requiring: stormwater management best
management practices for new development and redevelopment; reserve disposal sites and
periodic pump outs for on-site sewage disposal facilities; minimization of land disturbance and
impervious cover consistent with the proposed use, development, or redevelopment; preservation
of indigenous vegetation to the maximum extent practicable consistent with the proposed use,
development, or redevelopment; compliance with the County’s Erosion and Sedimentation
Control Ordinance (Chapter 104 of the County Code) for any land disturbing activity exceeding
an area of 2,500 square feet; evidence of wetlands permits; and soil and water quality
conservation assessments for agricultural uses.

A map of the County’s Chesapeake Bay Preservation Areas is provided in Figure 5.
TIDAL WETLAND REGULATION

Water quality is dependent on vast and complex ecosystems that function in interrelated ways to
enhance water quality. Wetlands serve important water quality functions: they trap nutrients
and sediments; they serve as an overflow area for flood waters; and they provide habitat for a
diverse array of species. The Commonwealth of Virginia acknowledged the importance of tidal
vegetated wetlands in the total scheme of water quality protection when the General Assembly
adopted the State’s Wetlands Act of 1972. The Act was later expanded to encompass the
protection of non-vegetated tidal wetlands in 1974. That legislation seeks to protect tidal
wetlands and to curtail the negative impacts of tidal shoreline erosion on tidal wetlands and on
water quality. The Wetlands Policy adopted by the General Assembly with the Wetlands Act
captures the essence of wetlands protection:

“Therefore, in order to protect the public interest, promote the public health, safety
and the economic and general welfare of the Commonwealth, and to protect public
and private property, wildlife, marine fisheries and the natural environment, it is
declared to be the public policy of this Commonwealth to preserve the wetlands, and
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to prevent their despoliation and destruction and to accommodate necessary economic
development in a manner consistent with wetlands preservation.”

Fairfax County adopted its Wetlands Zoning Ordinance in 1983. This Ordinance established a
Wetlands Board, which was provided with the authority to review specific projects along the
County’s tidal shoreline, as stipulated in the Virginia Wetlands Act.

ACQUISITION OF PARK LAND

The Fairfax County Park Authority, whose mission includes setting aside public spaces for
protection and enhancement of environmental values, owns more land in the County (over
23,000 acres) than any other single entity. Much of this land is located along the County’s
network of streams; approximately 7,000 acres of stream valley land has been acquired by the
Park Authority since the early 1950s, and the Authority adopted its first Stream Valley policy in
1973. This policy listed specific stream valleys identified for acquisition through development
dedications or other means that would comprise the Stream Valley Park Plan. This Plan formed
the basis of the Environmental Quality Corridor System that was incorporated into the County’s
Comprehensive Plan in 1975 and that played a major role in shaping development patterns. In
1998, the Stream Valley policy was revised and new guidelines for stream valley acquisition
were adopted. These guidelines define stream valleys, their importance in their preservation, and
establish that the stream valley park system be confined to major streams with inclusion of
lateral tributaries on a discretionary basis. Continuity and public access to the stream valley park
network are imperative elements of this policy.

Since its establishment as a multi-jurisdictional park agency in 1959, the Northern Virginia
Regional Park Authority (NVRPA) has sought to fulfill its purpose: to carry out long-range open
space conservation planning for Northern Virginia. Through the years, NVRPA has acquired
more than 10,000 acres of parkland, operating 19 Regional Parks within the six jurisdictions it
serves, including Fairfax County. A major goal influencing land acquisition and mandated by
the Authority’s Policy Plan is to “protect regionally significant resources,” with an objective “to
acquire and/or otherwise protect strategic lands adjacent to the region’s water resources; regional
shorelines and/or any lands deemed important to the region’s watershed . . .”

From 1960 through 1974, NVRPA gradually acquired its 5,000-acre Bull Run and Occoquan
Reservoir properties and the vast majority of the Bull Run shoreline acreage in Fairfax County.
Approximately 790 acres were acquired on the shoreline of Mason Neck in 1978, contributing to
the 2,277 acres currently under management by the U.S. Fish and Wildlife Service, as part of the
Mason Neck National Wildlife Refuge. More than 1,500 tidal shoreline acres adjacent to
Belmont Bay and Pohick Bay on the Potomac River were protected between 1972 and 1983 by
NVRPA for public parkland use. Above the Great Falls of the Potomac River, over 1,850 acres
of nontidal riparian lands, almost 700 of which lie within the boundaries of Fairfax County, have
been protected by NVRPA through easements and acquisition.

Existing policies, goals, and objectives of the NVRPA Policy Plan remain consistent, guiding
land planning and acquisition decisions by the Authority’s Board and contributing to the
continued health and well-being of the natural resources and citizens of Northern Virginia. ®
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WATER QUALITY FACTORS

BACKGROUND

Water resource protection and restoration cannot be fully understood without an awareness of the
physical and socioeconomic conditions that influence these issues. A brief overview of
demographic and land use conditions was provided in the previous section of this report. In this
section, physical factors such as climate, geology, topography, hydrology, soils, wetlands, and
forest cover will be introduced, as will be information regarding potable water supply sources in
Fairfax County.

This section concludes with an overview of water quality threats and existing pollution sources
that have been documented in Fairfax County.

CLIMATE?

Fairfax County’s climate can be characterized as being temperate and humid. Average annual
precipitation ranges from just over 39 inches per year at Ronald Reagan Washington National
Airport, which is located in Arlington County (based on a period of record from 1948 to 2003) to
just under 44 inches at Tysons Corner (based on a similar period of record). Annual
precipitation at Washington Dulles International Airport (identified as “Chantilly” by the
Southeast Regional Climate Center), which is located along the County’s western boundary, is
just over 41 inches per year (based on a period of record between 1962 and 2003). The wettest
year during the aforementioned periods of record was 2003, with just over 59 inches of
precipitation recorded at National Airport and with over 64 inches recorded at Tysons Corner
and Dulles Airport. The driest year during these periods of record was 1965, with just under 27
inches reported at National Airport, nearly 31.5 inches recorded at Tysons Corner, and just under
29 inches recorded at Dulles Airport. Annual average snowfall is 16 inches at National Airport,
20.6 inches at Tysons Corner, and 23.2 inches at Dulles Airport. The highest average maximum
temperature occurs in July (88.1, 82.1, and 87.1 degrees F at National Airport, Tysons Corner,
and Dulles Airport, respectively) while the lowest average minimum temperature occurs in
January (28.3, 26.4, and 22.2 degrees F at National Airport, Tysons Corner, and Dulles Airport,
respectively). While precipitation falls throughout the year, precipitation during the cooler fall,
winter, and spring months is typically associated with low pressure systems and fronts producing
relatively long periods of steady precipitation. In the warmer months of the year, brief, heavy
downpours associated with frontal systems or atmospheric convection are more common. In
addition, tropical systems occasionally produce prolonged, heavy downpours in the summer and
fall months.

2 All climatic data presented in this section has been taken from the Southeast Regional Climate Center’s Web site at
www.dnr.state.sc.us/climate/sercc/index.html.
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GEOLOGY AND TOPOGRAPHY?

Fairfax County straddles the “Fall Line,” which is the boundary between the Piedmont Upland
and Coastal Plain physiographic provinces. The Fall Line roughly follows the path of Shirley
Memorial Highway (I-95 and 1-395), with the Coastal Plain located to the east of the Fall Line
and the Piedmont Upland located to the west. The western portion of the Piedmont Upland
physiographic province in Fairfax County contains a distinct subprovince known as the “Triassic
Basin,” “Piedmont Lowland,” or “Culpepper Basin.”  The locations of the Coastal Plain,
Piedmont Upland, and Triassic Basin in Fairfax County are shown in Figure 6.

The Coastal Plain physiographic province occupies approximately 26 percent of Fairfax County.
The province consists of unconsolidated sand, silt, clay, and gravel strata deposited by ancient
oceans and freshwater rivers. The overall drainage is to the southeast. Drainage patterns are
well developed in the western portion of the province. Broad, level areas are found in the central
(Hybla Valley) and southern (Gunston, Mason Neck) portions.

The Piedmont Upland Physiographic Province occupies approximately 56 percent of Fairfax
County. It occurs in the central portion of the County, west of the Coastal Plain. The province is
underlain by metamorphic rocks, predominantly schist, granite, gneiss, and greenstone.
Remnants of the Coastal terrace may be found on high, broad ridge tops in the eastern half of the
province. A well-dissected dendritic drainage pattern (resembling the branches of a tree when
viewed on a map) occurs throughout the province. The hilltops are typically fairly wide and
rolling, except in places along the lower tributaries of large streams. Here, V-shaped valleys
with steep slopes and narrow ridge tops occur.

As noted above, the Triassic Basin is actually a subprovince of the Piedmont Upland. It occurs
in the western portion of the County, occupying approximately 18 percent of the County’s area.
The geology consists largely of red sedimentary (sandstone, siltstone, shale, and conglomerate)
rocks. Two horseshoe-shaped intrusions of igneous diabase, diorite, and syenite rocks occur in
the vicinity of Herndon and Centreville. The drainage is somewhat dendritic, but not as well
developed as in the Piedmont Upland. The hilltops are wide and gently rolling, with long gently
sloping side slopes and nearly level areas.

The highest natural elevation in Fairfax County is approximately 520 feet above sea level and
can be found on a Coastal terrace remnant in the Piedmont Upland Physiographic Province (in
the Tysons Corner area of the County). The lowest elevation is slightly above sea level, along
the County’s tidal shoreline. Relief is generally highest within the Piedmont Upland
Physiographic Province, with elevations of ridge tops typically being 100 feet higher than
elevations of stream valleys. Relief is particularly high within and near the Potomac Palisades
area (along the nontidal portion of the Potomac River upstream of Arlington County), along and
near the shoreline of the Occoquan Reservoir and Bull Run, and in the area of the Fall Line.

% The discussion of physiographic provinces was taken from the Fairfax County Web site entitled “Ratings of Soils
for Urban Development in Fairfax County” (http://www.fairfaxcounty.gov/dpwes/environmental/soilrating.htm).
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Significant relief is also present in portions of the Coastal Plain, particularly along the edges of
Hybla Valley, along the edges of valleys associated with drainageways and embayments outside
of the Hybla Valley, and where soils formed from Marine Clay parent materials (locally known
as “Marine Clay Soils”) are prevalent. In the Triassic Basin, relief is generally more gradual,
although there can be significant differences in elevation in the aforementioned areas of intrusive
igneous rocks.

Steep slopes (defined by County policy as gradients of 15 percent or greater) can be found
throughout most of the County. Areas of steeply sloping terrain are typically associated with
stream valleys and embayments, although in the Coastal Plain they are also associated with the
edges of Hybla Valley and with soils formed from Marine Clay parent materials. Slopes are
particularly pronounced in the high relief areas noted earlier as well as in other areas in the
Piedmont Upland Physiographic Province (see Figure 7).

HYDROLOGY

Drainage patterns throughout Fairfax County are generally well developed, with a dendritic
pattern characterizing most of the County’s stream systems. However, many streams in older
developed portions of the County have been piped, and topography is gentle or flat within
portions of the Triassic Basin and the Hybla Valley area of the Coastal Plain.

The headwaters of most of the County’s stream systems are characterized by ephemeral or
intermittent drainage swales or narrow channels. These swales and channels coalesce into larger
channels, which, in turn, join with other drainageways to form even larger streams. The stream
system is supplied both by surface water runoff and groundwater sources. Rainfall that soaks
into the ground moves downward into the groundwater system; seeps and springs are locations
where groundwater enters the surface water system; where drainage channels are fed by
groundwater seeps or springs, they typically assume a perennial character (that is, they flow
throughout the year). There are approximately 850 miles of perennial streams within Fairfax
County (excluding the Potomac River, Occoquan River, tidal embayments, and the Occoquan
Reservoir) fed by smaller intermittent headwater streams.

The area that drains to a common point along a stream or to a particular water body is known as
a “watershed.” Watersheds can be of any size or scale, from an area of only a few acres or less
upstream of a headwater stream to a broad, regional classification such as the 64,000 square mile
Chesapeake Bay Watershed. The boundaries of a “watershed,” then, depend as much on
definition as on topography. In Fairfax County, 30 watersheds have been recognized, even
though the entirety of the County is located within the watersheds of both the Potomac River and
Chesapeake Bay. Watersheds that have been designated by Fairfax County are identified in
Figure 8, which also displays the network of streams located within each of these watersheds.
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100-YEAR FLOODPLAINS

Floodplains are areas that are periodically subject to inundation by water as a result of rainfall
and/or snow melt events causing streams and rivers to spill over their banks. The 100-year
floodplain is the area that would be expected to be flooded by the rainfall event that is expected
to occur, on average, once every 100 years. Federal programs typically address floodplains of
watercourses collecting drainage from one square mile (640 acres) or more of area. The
County’s definition of “floodplain,” as set forth in the Zoning Ordinance, is much more
inclusive, in that includes areas adjacent to any stream or watercourse that collects drainage from
an area greater than 70 acres. Minor floodplains are associated with streams with drainage areas
between 70 and 360 acres. Other floodplain areas, with drainage areas greater than 360 acres,
are commonly referred to as “major floodplains.” Figure 9 displays streams in Fairfax County
that are associated with major floodplains and minor floodplains. Major floodplains are a
component of the County’s Resource Protection Area designation in the Chesapeake Bay
Preservation Ordinance. Other regulatory implications of floodplain designations are described
later in this report.

Undisturbed floodplain areas provide water quality benefits by filtering some pollutants from
sheet flow runoff from adjacent properties before this runoff enters streams. In addition,
floodplains provide temporary storage of overbank flows from larger storm events, thereby
reducing adverse impacts in downstream areas when compared with the impacts that would
occur if floodplain areas were to be developed.

SOILS

Soils are formed over time through interactions of geology/parent material, climate, organisms,
and relief/topography; their characteristics in any location reflect the complexities of these
interactions. These soil characteristics, in turn, can affect water resources in a number of ways.
Highly permeable soils allow water to percolate downward into the water table, thereby
replenishing the ground water system, which, in turn, replenishes the surface water system
through seeps and springs. When such soils are covered with impermeable surfaces,
groundwater recharge is reduced and surface water runoff during rainfall events is increased.
This increased runoff, in turn, can have adverse effects on the ecological health of receiving
streams (see the discussion later in this report). Highly permeable soils are also sensitive to
adverse water quality issues associated with the release of hazardous materials or other
pollutants, in that these pollutants can percolate rapidly through the soil and into the ground
water system.

Soil characteristics are also a determinant of the suitability of on-site sewage treatment systems
such as septic systems and infiltrative measures of stormwater management. Soils with good
percolation characteristics can serve as a filter for septic system effluent or stormwater runoff,
reducing pollutant concentrations as the water percolates downward towards the water table.
However, soils with excessive permeability or high water tables may not provide sufficient
filtering functions, resulting in inadequate sewage treatment and/or pollutant removal, thereby
jeopardizing groundwater resources. Conversely, soils that are high in clay content or that
otherwise have slow percolation rates may not provide sufficient capacity to accept wastewater
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from on-site sewage disposal systems and may not have sufficient capacity to allow for the
provision of infiltration stormwater management practices.

Soil erodibility is a key water quality concern in jurisdictions such as Fairfax County that have
experienced and continue to experience significant land development. As the vegetated ground
cover is removed from a development site and soils are exposed to rainfall, particles are
entrained from the surface and carried away by stormwater runoff. If not trapped on the site by
erosion and sediment control measures, these sediments and their associated pollutants can
degrade downstream water quality, thereby reducing the ecological value of receiving streams.
Ultimately, these sediments and their associated pollutants can enter the Potomac River and
Chesapeake Bay.

Soil conditions can also have an effect on development suitability of properties. Some soils in
Fairfax County, for example, contain significant amounts of clay particles with high shrink-swell
potentials. In extreme cases, such soils can become unstable, resulting in slope failures. Even in
less extreme cases, these soils can cause substantial damage to foundations of structures if
engineering solutions are not taken in the design and construction of these structures.

A general soil map of Fairfax County is provided in Figure 10. As can be seen from this map,
the distribution of soil associations in Fairfax County is greatly influenced by geology; the
Coastal Plain, Piedmont Upland, and Triassic Basin each have their own distinct soil
associations.

Highly permeable soils are generally not present within Fairfax County. However, many soils in
the County are characterized by slow rates of infiltration and permeability and therefore present
constraints to the provision of on-site sewage disposal facilities. This issue is discussed in more
detail later in this section of the report.

In terms of soil erodibility, the County has characterized the erosion potential of soils under
construction site conditions in all areas of the County where soils have been mapped. The
results, presented in Figure 11, illustrate that, under construction conditions, soils outside of
stream valleys throughout much of the County are characterized by moderate to severe erosion
potential, with some notable exceptions (generally the areas characterized by a flat or gentle
topography). It is important to recognize that Figure 11 does not illustrate soil erodibility under
natural conditions; it should not be interpreted to reflect erodibility factors applied in the Revised
Universal Soil Loss Equation or to reflect soil loss tolerance values applied for agricultural
planning purposes. Rather, Figure 11 illustrates the need for sensitivity to erosion and sediment
controls during the construction process in order to protect County streams from degradation. It
should also be recognized that soil erodibility within a soil may vary with depth. Many upland
areas of the Piedmont Upland province in Fairfax County, for example, contain soils that are
considered to have a moderate erosion potential, even though their parent materials, if exposed,
would have a severe erosion potential.

The Natural Resources Conservation Service, in coordination with the Northern Virginia Soil
and Water Conservation District, is developing an updated soil survey for the entirety of Fairfax
County. This survey will include those areas that have not, to date, been mapped.
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Figure 9
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WETLANDS

By federal definition, wetlands are “areas that are inundated or saturated by surface or
groundwater 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.” Tidal wetlands are wetlands located within the influence of tidal action (defined by
Virginia as “lands lying between and contiguous to mean low water and an elevation above mean
low water equal to one and one-half times the mean tide range . . .”), while nontidal wetlands
include all other wetland areas. Wetlands provide a variety of important water quality and
habitat functions. They provide habitat for a wide range of plants and animals and protect other
water resources through the uptake and filtering of pollutants and through the detention and/or
reduction in velocity of flood waters and other storm drainage. The recognition of the many
environmental values of wetlands has resulted in the inclusion of certain wetlands as core
Resource Protection Area (RPA) components requiring the restoration and/or protection of 100-
foot buffer areas (see the first section of this report).

Wetlands are defined based on the presence of hydrophytic (“water loving”) vegetation, hydric
soils (soils with evidence of at least periodic saturation during the growing season), and
hydrology that indicates inundation or saturation for at least part of the growing season. On-site
surveys are needed to confirm the presence of a wetland and, where present, to define its
boundaries. To date, there has not been a comprehensive map produced of wetland resources in
Fairfax County. However, there are several map resources available to assist in the
determination of areas with high potential for wetlands; these resources have been used in the
estimation of wetland locations for the purpose of mapping Resource Protection Areas. Included
as such resources are the U.S. Fish and Wildlife Service’s National Wetlands Inventory maps,
the County’s soils map along with its list of soils that are typically hydric, County topographic
maps, and County tidal wetland maps. The County’s Department of Public Works and
Environmental Services has prepared a draft map identifying potential wetland areas based on
the above resources; refinements are anticipated prior to completion of the final map. A copy of
the draft map is presented in Figure 12.

Fairfax County contains both tidal and nontidal wetlands. Tidal wetlands are located along tidal
shorelines in the Coastal Plain Physiographic Province, while nontidal wetlands are located in
areas throughout the remainder of the County. In general, nontidal wetlands are concentrated in
stream valley areas, but isolated upland wetlands are present in places as well. All tidal wetlands
and certain nontidal wetlands (those that are contiguous and connected by surface flow to other
RPA core area features) are included as core RPA features requiring 100-foot buffer areas.
Other nontidal wetlands are subject to regulation under Section 404 of the Clean Water Act,
which is administered by the U.S. Army Corps of Engineers in coordination with the Virginia
Department of Environmental Quality. In addition, many activities proposed for tidal wetland
areas are subject to the review and approval of the County’s Wetlands Board.

Development proposals requiring wetlands permits from the U.S. Army Corps of Engineers
typically are required to provide compensation or mitigation for jurisdictional wetlands that will
be filled. The U.S. Army Corps of Engineers is not required to seek compensation efforts within
the same political jurisdiction as the wetland impacts, and developers of some projects involving
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Example of a forested tidal wetland located east of Sandy Point, Mason Neck State Park.
Photo: Beth Rado

wetland losses in Fairfax County have pursued compensation efforts in other jurisdictions. Staff
from the Fairfax County Department of Public Works and Environmental Services has
coordinated with the U.S. Army Corps of Engineers to identify watershed restoration
opportunities in Fairfax County that can be sought as compensation for wetland losses in the
County based on the recently-completed Countywide Stream Physical Assessment project.
More information about the Countywide Stream Physical Assessment is provided later in this
report.

TREE COVER

As noted earlier in this report, English settlement began in Fairfax County in the early 1600s.
The settlement of the County and the use of its resources over several centuries resulted in the
clearing of the County’s pre-settlement vegetation long before the County’s rapid increase in
population (and the associated land development) in the latter half of the 20" century; indeed the
County was largely agricultural in character prior to its emergence first as a bedroom community
for Washington, D.C. and later as an employment center in its own right. However, prior to
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development of much of the County’s land, secondary growth forests had reclaimed much of the
land that had been farmed, and much of the undeveloped land remaining in the County is
characterized by a mature deciduous forest cover. More recent trends have seen a steady decline
in tree cover in Fairfax County (see Figure 13)*. It is estimated that, in 1973, there were nearly
200,000 acres of land with tree cover in the County, or 79% of the County’s land mass. While
this number may be somewhat inflated due to the resolution of imagery that was used in the tree
cover analysis, it is likely that the actual tree cover exceeded 70% of the County’s land mass.
The estimated tree cover in 2003 was 122,400 acres, or 48% of the County’s total landmass.

* 1t should be noted that term “tree cover” includes areas characterized by relatively high densities of development
with large, mature trees. “Tree cover” and “forest” are not synonymous.
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Again, this figure may be inflated somewhat due to the resolution of the imagery; it is likely that
the actual figure fell somewhere between 40% and 45%. Regardless of the precise figure, it is
clear that there has been a steady decline of tree cover over the last 30 years, with an average
decrease per year of roughly 1%. As can be seen in Figure 13, however, this trend reversed for a
few years in the mid to late 1990s, suggesting that the growth in the planted and natural tree
cover during this period outpaced the removal of tree cover due to land development (or that the
quality of imagery used in the analysis changed, resulting in changes in interpretations). The last
several years have again seen a decreasing trend; it is not clear whether this trend will reverse if
and when the pace of development in the County again slows.

At this time, large tracts of unfragmented forest are generally limited to park and other
government-owned lands, stream valley corridors, and areas within the far western, southern, and
northern portions of the County. The County has been active in acquiring many of the remaining
large tracts of forested land and recently acquired, through purchase and dedication, over 2,000
acres of land in the western part of the County that includes a large, generally unfragmented, rare
basic oak hickory forest formed on diabase-derived soils. In addition, the County has partnered
with the Northern Virginia Conservation Trust to seek voluntary agreements from land owners to
protect high quality resources on their properties (these and other County initiatives are
addressed later within this report).

While large tracts of unfragmented forested land are not common in Fairfax County, substantial
areas of tree cover remain in areas throughout the County, including areas characterized by
relatively high densities of residential development (see Figure 14). While these areas lack the
habitat values of unfragmented land, the County’s tree cover serves important water quality
functions by reducing the erosive force of rainfall (through interception of raindrops by the tree
cover and, where leaf litter has not been removed by land owners, by softening the impact of
raindrops on the ground), providing for infiltration and vegetative uptake of rainfall, thereby
reducing runoff, erosion, and the associated conveyance of nonpoint source pollutants, and
shading impervious surfaces and streams, thereby reducing the potential for adverse thermal
impacts to streams. In addition to water quality benefits, tree cover provides energy conservation
benefits (through reducing the urban “heat island” effect and by shading structures), habitat
benefits, air quality benefits, property value benefits, and reductions in carbon dioxide, which
has been linked to global warming. A document produced for the Chesapeake Bay Program by
the United States Department of Agriculture Forest Service entitled “Chesapeake Bay Watershed
Forestry 2003 highlights the following benefits of forests:

“Scientific findings show that forests are the most beneficial land use for water
quality. Forests enhance water quality by filtering out large amounts of pollution
and nutrients before they enter streams, rivers, and the Bay. By providing shade
and enhanced water retention, forests reduce water temperature, prevent soil
erosion, and mitigate flooding. Forests also provide important terrestrial habitat
for many species of wildlife and protect aquatic habitat throughout the Bay
watershed. Finally, trees themselves are a living resource that contribute to the
economy, improve air quality, provide recreational opportunities, and enhance the
quality of life for residents throughout the watershed. Restoration and protection
of forests is fundamental to saving the Bay.”
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Of particular interest and importance from a water quality standpoint is the presence of
undisturbed forested areas (including native herbaceous and shrub cover) along the County’s
streams. Forested riparian buffer areas perform a number of environmental functions, including:

e The provision of valuable unfragmented plant and wildlife corridors;

e The removal of nutrients and other pollutants from surface water and groundwater;

e The shading of streams and other bodies of water, thereby reducing the potential for adverse
thermal impacts;

e The improvement of stream habitat conditions;

e The trapping of sediment from flood waters and sheet flow entering from developed and/or
developing areas; and

e The separation of activities that may have an adverse impact on water resources (e.g., lawn
fertilization and use of pesticides) from these resources.

The County has embarked on an ambitious effort to prepare watershed management plans for
each of its 30 watersheds. As part of this effort, baseline stream assessments have been
performed for all streams in the County to evaluate their conditions and to identify deficiencies
such as insufficient riparian buffer areas. A more complete discussion of this effort, and an
overview of the results of the stream assessments, is provided later in this report.

POTABLE WATER SUPPLY SOURCES IN FAIRFAX COUNTY

Fairfax County’s water supply comes from the Potomac River, the Occoquan Reservoir, Goose
Creek, community wells, and private wells. Fairfax Water (formerly the Fairfax County Water
Authority), is the County’s primary supplier of drinking water, but some areas of the County
have water service provided by other jurisdictions. Fairfax Water also provides drinking water
to the Prince William County Service Authority, Loudoun County Sanitation Authority, Virginia
America Water Company (City of Alexandria and Dale City), Town of Herndon, Fort Belvoir,
and Dulles Airport. Fairfax Water’s production was 48.99 billion gallons in 2003.

TABLE 4
Sources of Fairfax Water’s Water Supply, 2003
Sources Gallons (in billions)
Occoquan Reservoir (Lorton/Occoquan) 19.84
Potomac (Corbalis) 29.01
Wells 0.01
Purchased 0.05
Untreated 0.08
TOTAL 48.99

Source: Fairfax Water (formerly the Fairfax County Water Authority). Note that
this information does not include private well water supplies.

There are approximately 12,000 single family residences and businesses that are served by
individual well water supplies in Fairfax County. While there are no areas in the County for
which surface water supply pipes are not permitted, houses continue to be constructed in areas
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where access to existing water mains is limited by physical distance and where groundwater
supplies are sufficient. In 2003, for example, 163 New Well Permits were issued by the
County’s Health Department for single family residences. There were, by comparison, 321 wells
closed in 2003. In addition, there are 75 non-community well water supplies that serve facilities
in the County such as schools, restaurants, parks, and other commercial use buildings. These
wells serve at least 25 people for at least six months out of the year. They are sampled for
potability quarterly. The results are posted with the Virginia Department of Health, Office of
Drinking Water.

In general, ground water supplies are taken from unconfined aquifers. The only substantial area
where there are known confined aquifers is the Coastal Plain Physiographic Province, where
sedimentary layers of rock dip toward the southeast. The Coastal Plain contains a significant
aquifer that is recharged in the area along the western boundary of the Coastal Plain, roughly
along 1-95. Two areas along the Fall Line (the boundary of the Coastal Plain and Piedmont
Upland Physiographic Provinces) in Fairfax County have been identified as recharge areas for
the principal confined Coastal Plain aquifer (one such area is located along, but primarily east, of
1-395 north of the Capital Beltway and along the Beltway in the Franconia area, and the other
between 1-95 and Richmond Highway in the Lorton area), although this aquifer could,
potentially, be recharged from a broader area in the Coastal Plain near the Fall Line. While this
aquifer is not a significant source of Fairfax County’s water supply, it may provide potable water
for jurisdictions east of the County. Ideally, groundwater recharge areas such as the Fall Line
area of Fairfax County should be kept in low density development. However, the Fall Line
aquifer recharge areas in Fairfax County have long been characterized by relatively high density
residential, commercial, and industrial development.

In general, areas characterized by high groundwater well use in Fairfax County (see Figure 15)
are in Piedmont Upland areas where groundwater is unconfined and tends to move in fractures
and faults within bedrock. There are, however, other areas in the County where there are fewer
wells but where groundwater serves as the primary source of potable water (e.g., the Mason
Neck area of southern Fairfax County and the low density residentially-zoned areas of far
western Fairfax County). The Mason Neck wells are supplied by Coastal Plain aquifers, while
the western portion of the County is located in the Triassic Basin area, where groundwater moves
in fractures and faults within bedrock but where the system of fractures in some areas tends to be
more extensive than that of the Piedmont Upland, thereby resulting in a more regional
groundwater system.

The County recognizes the need for water conservation measures in support of preserving and
protecting its water supply. Toward this end, the County, under the auspices of the Metropolitan
Council of Governments, supports and follows the Metropolitan Washington Water Supply and
Drought Awareness Response Plan: Potomac River System. The Plan consists of two
interrelated components: 1) a year-round program emphasizing wise water practices and 2) a
water supply and drought awareness and response plan. In addition, Fairfax Water’s “Water,
Use It Wisely” program provides water conservation tips on its internet site and in its
newsletters. Fairfax Water also offers plant tours and staff presentations on water supply and
water treatment issues to complement organizations’ watershed protection efforts. W
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WATER POLLUTION SOURCES

Surface water pollution can be characterized as either “point source” or “nonpoint source.” Point
sources of water pollutants are identifiable sources that discharge pollutants into receiving
waters, generally at a fairly steady rate. Nonpoint sources are more diffuse sources of pollutants
that are generally associated with stormwater runoff. Such pollutants include: sediment from
construction sites; the runoff of fertilizers, pesticides, and animal wastes from residential areas;
atmospheric pollutants that are deposited on impervious surfaces and carried via stormwater
runoff into surface water bodies; runoff of pollutants from roads and parking areas; motor oil and
other pollutants that are dumped into storm drains, and litter. Stormwater runoff itself can
adversely affect downstream water resources through stream bed and bank erosion (which can be
a major source of sediment pollution) and through thermal impacts. Because of their diffuse
nature, nonpoint source pollutants are generally more difficult to manage than point source
pollutants.

Potential ground water contamination sources can include: septic fields; leaking underground
storage tanks; other hazardous materials releases, including improper oil disposal; leachate from
landfills and uncontrolled dump sites; leaking sewer lines; fertilizers; pesticides; road salt;
agricultural wastes; and urban nonpoint source pollutants. In addition, radon is a naturally
occurring substance, and it is not unusual for it to be present in groundwater sources in Fairfax
County.

POINT SOURCE POLLUTANTS
VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM

Fairfax County is not characterized by heavy industry. Therefore, there are relatively few point
sources of water pollution within the County. The Clean Water Act’s National Pollutant
Discharge Elimination System (NPDES) requires dischargers of wastewater into State waters to
report these discharges and meet water quality requirements incorporated into their permits. In
Virginia, the NPDES program is administered as the Virginia Pollutant Discharge Elimination
System (VPDES) by the Virginia Department of Environmental Quality (VDEQ). Point source
discharges are controlled by VDEQ and must meet all applicable State and federal water quality
requirements.

The most significant point sources in Fairfax County are sewage treatment plants; two large
treatment facilities are located in the County: the Noman M. Cole, Jr. Pollution Control Plant
(NMCPCP), which is located in the southern portion of the County and which is operated by
Fairfax County; and the Upper Occoquan Sewage Authority (UOSA) Water Reclamation Plant
in the Centreville area.

The NMCPCP is a 54 million gallon per day (mgd) advanced wastewater treatment facility that
incorporates preliminary, primary, secondary, and tertiary treatment processes to remove
pollutants from wastewater generated by residences and businesses in Fairfax County. The
original plant, which began operation in 1970 at a treatment capacity of 18 million gallons a day
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(mgd), has undergone two capacity and process upgrades to meet more stringent water quality
standards. After treatment, the wastewater is discharged into Pohick Creek, a tributary of
Gunston Cove and the Potomac River.

Construction to expand the plant treatment capacity to 67 mgd began in 1997, with completion
planned by the end of 2004. This includes process upgrades to remove ammonia to less than 1
mg/l and total nitrogen to less than 8 mg/l in order to meet Virginia Water Quality Standards and
the Chesapeake Bay Program goals for total nitrogen. Also included in the project are: flow
equalization tanks, a new/upgraded laboratory for water quality testing, upgraded odor control
systems, new instrumentation and control systems, and a new septage receiving facility. The
recent plant upgrades have incorporated biological nutrient removal (BNR); the plant now
removes almost 100% of the ammonia from plant influent wastewater, and the plant’s effluent
has been certified to be free of toxics by an independent lab, as required by the facility’s VPDES
permit.

As noted earlier, UOSA’s Water Reclamation Facility was placed into service in 1978, pursuant
to the Virginia State Water Control Board’s 1971 Occoquan Policy, which called for the phasing
out of small, outdated sewage treatment facilities in the Occoquan Watershed in favor of no more
than three state-of-the-art advanced water reclamation plants. The UOSA facility serves the
western portions of Fairfax and Prince William Counties, as well as the Cities of Manassas and
Manassas Park. UOSA staff has noted that the Water Reclamation Plant includes primary-
secondary treatment followed by the following advanced waste treatment processes: chemical
clarification, two-stage recarbonation with intermediate resettling, multimedia filtration, granular
activated carbon adsorption, post carbon filtration, chlorination for disinfection, and
dechlorination. The plant’s capacity is 32 million gallons a day (mgd) and is being expanded to
a capacity of 54 mgd. The plant expansion has been largely completed.

More than 85% of the County’s households and nearly all businesses in the County are
connected to public sewer. The Wastewater Planning and Monitoring Division (WPMD) of the
Department of Public Works and Environmental Services has indicated that the current 12-month
rolling average flow to NMCPCP is 44.3 million gallons per day (MGD). Approximately 12.5
MGD is conveyed from the County to the UOSA facility. Three other facilities to which
wastewater from the County is conveyed are located outside of the County. The Blue Plains
facility, which is operated by and located in the District of Columbia, collects wastewater from
sewered areas in the northern portion of the County, including the Tysons Corner, McLean,
Reston, and Herndon areas. The current 12-month rolling average flow from Fairfax County to
Blue Plains is 28.5 MGD. Wastewater from much of the area inside the Capital Beltway in and
south of the Falls Church area (with the exception of portions of the Annandale and Baileys
Crossroads areas) is conveyed to a facility operated by the Alexandria Sanitation Authority.
Wastewater from portions of the Springfield, Franconia, and Rose Hill areas, as well as portions
of the County located along the Richmond Highway Corridor and the George Washington
Memorial Parkway south of the City of Alexandria, is also conveyed to this facility. The 12-
month rolling average flow from the County to this facility is 22.2 MGD. A small portion of the
County in the Baileys Crossroads area is served by a facility operated by Arlington County;
approximately 2.2 MGD is conveyed from the County to this facility.
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Wastewater treatment facilities and other facilities that discharge more than 1,000 gallons per
day of wastewater are required to obtain individual VPDES permits from the VDEQ. VDEQ has
issued 47 Individual Permits to 19 different facilities/permittees in Fairfax County, including the
two sewage treatment plants identified above, additional, much smaller, sewage treatment
facilities (including two that have yet to have been constructed), pipeline facilities, petroleum
storage terminals, water treatment facilities, the County’s Municipal Separate Storm Sewer
System permit (addressing nonpoint sources but categorized as an Individual VPDES Permit),
and other dischargers. Figure 16 displays the locations of these discharges.

In addition to Individual VPDES Permits for discharges of greater than 1,000 gallons per day,
VDEQ issues General Permits for a variety of activities involving lesser volumes of discharge.
Included are: General Permits for Cooling Water (associated with the purging of boiler systems
in large buildings and the associated discharge of water into storm drains); Storm Water
Construction (permits required for construction sites or other land disturbances that exceed five
acres in size); Storm Water Industrial (stormwater runoff from landfills, asphalt plants, other
industrial activities, vehicle storage/maintenance yards, and other facilities); Non-Metallic
Mineral Mining (quarries); Ready-Mix Concrete (concrete batching plants); Municipal Separate
Storm Sewer System permits for smaller jurisdictions; and otherwise unclassified General
Permits. A recently enacted state law will require Fairfax County to assume responsibility for
stormwater construction permits in the future.

TABLES
VPDES General Permits in Fairfax County Issued by VDEQ
December, 2003
Type of General Permit Number
Storm Water Construction 291
Storm Water Industrial 38
Ready-Mix Concrete 19
Cooling Water 19
Non-Metallic Mineral Mining 8
Municipal Separate Storm Sewer System 4
Other (less than 1,000 gallons per day) 4
TOTAL 383

Source: Virginia Department of Environmental Quality

Includes permits issued in Fairfax City, the City of Falls Church, and the Towns

of Herndon and Vienna

The numbers above reflect all General Permits that have been issued by VDEQ. In many cases, multiple
permits have been issued to individual facilities; these multiple permits are not consolidated in the data
provided in this table.

In Fairfax County, a total of 383 General Permits have been issued by VDEQ, broken down as
presented in Table 5. A distribution of General Permits by watershed in Fairfax County is
provided in Figure 17. It should be noted that the data provided to the County by VDEQ
includes points of discharge located in Fairfax and Falls Church Cities and in the Towns of
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Herndon and Vienna. It should also be noted that individual facilities may have more than one
VPDES permit; as an example, there have been eight Non-Metallic Mineral Mining General
Permits issued to the two stone quarries in the County.

TITLE 111 OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT
(SARA) AND SPILL RESPONSE

The federal Superfund Amendments and Reauthorization Act (SARA) of 1986 included a
provision known as the “Emergency Planning and Community Right-to-Know Act,” otherwise
referred to as “Title I11.” This law requires facilities that manufacture, process, or store certain
hazardous or toxic chemicals above certain threshold levels to report to state and local
governments and to report releases of certain hazardous materials in a timely manner. There are
five reporting programs under Title 111 of SARA as follows:

e Section 302, Emergency Planning Notification: This provision requires facilities that
have “Extremely Hazardous Substances” in quantities exceeding EPA-established
“threshold planning quantities” to notify the Virginia Emergency Response Council
(VERC) and the Local Emergency Planning Committee (LEPC). The Fairfax Joint Local
Emergency Planning Committee (FILEPC) refers to these facilities as “Critical Hazard
Facilities.” There have been 90 such facilities (plus four bulk storage facilities) identified
in the 2003 Hazardous Materials Emergency Response Plan (covering calendar year
2002) in the geographic area covered by FJLEPC. More information about these
facilities is provided below.

e Section 304, Emergency Release Notification: This provision requires, with some
exemptions, facilities to notify VERC, the local LEPC, and the local fire department
regarding the release of any Extremely Hazardous Substances at or above specific
“reportable quantities.” These agencies, along with the National Response Center
(operated by the National Guard) must also be notified regarding the release of hazardous
substances (again at or above “reportable quantities”) that are listed under the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).

e Section 311, Material Safety Data Sheet (MSDS) Submission: This provision requires,
with some exemptions, facilities to provide information, if requested, to VERC, local
LEPCs, and local fire departments regarding chemicals requiring reporting under the
Occupational Safety and Health Administration (OSHA) hazard communication standard.

e Section 312, Emergency and Hazardous Chemical Inventory (also known as “Tier 1l
Reporting):  This provision requires annual submissions of “Tier II” reports to VERC,
local LEPCs, and local fire departments regarding hazardous materials that are present at
or above certain quantities. The “Extremely Hazardous Substances” referenced in
Section 302 are a subset of the larger list of hazardous materials covered under this
Section. The Tier Il form includes information regarding the types and quantities of
hazardous materials on the site, how these chemicals are used and stored, and points of
contact at each facility. As is the case with Section 311, retail gas stations that comply
with underground storage tank requirements and that hold less than 75,000 gallons of
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gasoline or 100,000 gallons of diesel fuel are exempt from this requirement. In Fairfax
County, 463 facilities were required to submit Tier Il reports in the year 2003, including
all of the Critical Hazard Facilities and bulk storage facilities.

e Section 313, Toxics Release Inventory: This provision requires certain industrial
facilities to report to VERC and the U.S. Environmental Protection Agency regarding the
manufacturing, processing, use, and/or release of any toxic chemical in excess of certain
thresholds during the course of a calendar year (including releases that are allowed
through permits). In the year 2002, twelve facilities in Fairfax County and two in Fairfax
City filed such reports with the Virginia Department of Environmental Quality.

The Virginia Department of Environmental Quality (VDEQ) receives all Title Il notification
reports submitted in Virginia on behalf of VERC. In Fairfax County, the Fire and Rescue
Department also retains copies of these reports (with the exception of Toxics Release Inventory
reports) and coordinates activities of the Fairfax Joint Local Emergency Planning Committee
(FILEPC).

Title 111 of SARA also requires states to organize emergency planning areas and to establish
Local Emergency Planning Committees (LEPCs) to provide for community representation in the
development and coordination of emergency response plans addressing potential chemical
releases. The FJLEPC Planning District includes the City of Fairfax, the County of Fairfax
(including the Town of Clifton), the Town of Herndon, and the Town of Vienna. Committee
members represent local government officials, police, fire and rescue officials, environmental
and governmental planners, public health professionals, hospital officials, public utility and
transportation officials, representatives of business organizations, professional societies, civic
organizations, and the media. These representatives meet six times a year. The FJILEPC collects
information about hazardous materials; develops and updates, on an annual basis, the Hazardous
Materials Emergency Response Plan (HMERP); and provides information to the public about the
use, storage, and manufacture of hazardous materials by attending public functions such as Fall
for Fairfax and USGS (U. S. Geological Survey) Safety Day. In addition, the Committee has
published three brochures and has produced a video tape, all for public information.

As noted above, there were a total of 463 facilities in FJLEPC’s geographic area that were
required to file “Tier I1” reports in the year 2003 under Section 312 of SARA Title Il1l. Ninety
of these facilities have been identified in the 2003 HMERP as “Critical Hazard Facilities,” which
are described in the report as those facilities “which are considered most likely to release a
hazardous material into the community.” Roughly 20 of these facilities will not be considered as
Critical Hazard Facilities in the 2004 report as a result of a resurvey conducted by a
telecommunications firm that operates these facilities. In addition to the 90 Critical Hazard
Facilities, the 2003 report identifies four bulk storage facilities such as petroleum tank farms.
The majority of the remaining Tier 11 facilities store gasoline or diesel fuel (e.g., County schools)
and are not otherwise exempted from reporting (e.g., most gas stations have been exempted from
this reporting requirement).  Figure 18 displays the general locations of the Critical Hazard
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Facilities and bulk storage facilities. As can be seen from this map, Critical Hazard Facilities are
generally concentrated in “high tech” corridors such as Tysons Corner and the Reston-Herndon
area.

For each Critical Hazard Facility and bulk storage facility identified in the HMERP, the HMERP
describes the extremely hazardous substances that are used or stored and discusses notification
procedures in the event of an incident, on site means of detecting incidents, evacuation routes,
clean-up resources, and identification of parties responsible for the site. The majority of the
facilities identified in the HMERP are listed because of batteries that are used in support of
wireless telecommunications facilities; these batteries contain quantities of sulfuric acid that
exceed the threshold planning quantity for this chemical. A number of other facilities use
batteries that exceed the threshold planning quantity for sulfuric acid for the purpose of ensuring
that there will be an uninterrupted power supply for computers and/or general operations. Other
common chemicals are anhydrous ammonia and chlorine.

The County’s Fire and Rescue Department (FRD) responds to all reported incidents of hazardous
material releases, spills, and discharges. FRD Operations Division staff is trained and equipped
to initiate spill control measures to reduce the possibility of hazardous materials reaching streams
and other sensitive resources. FRD also maintains a contract with a major commercial hazardous
materials response company to provide additional containment and cleanup support for larger-
scale incidents.

The Hazardous Materials and Investigative Services (HMIS) Section of FRD investigates
complaints of potential and actual releases, many of a non-emergency nature. Approximately
500 investigations of oil or other liquid spills are conducted each year. HMIS staff, through
vigorous enforcement of appropriate codes and ordinances, ensures that the responsible parties
take appropriate spill control and cleanup actions. HMIS also provides for long-term monitoring
of sites that have been subject to contamination in order to minimize the potential for the
movement of contaminants into the County’s water resources.

NONPOINT SOURCE POLLUTANTS

While Fairfax County contains several point sources of water pollutants, nonpoint source
pollution has had a much more profound influence on the current condition of the County’s
water resources. The rapid growth in the County’s population and employment in the latter half
of the 20™ Century, continued growth in the early part of the 21 Century, and the associated
land use changes that were outlined in the first section of this report have changed the character
of stormwater runoff in Fairfax County dramatically. Watersheds and subwatersheds that were
once characterized by forests, farmland, and other pervious cover are now largely developed.
Some rainfall that, at one time, could infiltrate through pervious surfaces into the groundwater
system is now intercepted by impervious surfaces and conveyed into streams. This stormwater
runoff has changed the hydrologic characteristics of the receiving streams, resulting in stream
bed and bank erosion and the conveyance of sediment into downstream areas. In addition,
stormwater runoff from both impervious and pervious areas carries with it pollutants that have
accumulated on these surfaces, whether the pollutants are pesticides and fertilizers applied to turf
areas, metals and hydrocarbons that have accumulated on roads and parking areas, or sediment



FAIRFAX COUNTY COMPREHENSIVE PLAN, 2013 Edition POLICY PLAN
Chesapeake Bay Supplement, Adopted 11-15-2004
Page 51

that has been entrained and carried downstream from development sites. It should be stressed
that the land conversions that have occurred in response to population and employment growth in
the County have not necessarily or uniformly been “bad” from a water quality standpoint; to the
contrary, land has been used throughout Fairfax County, and water pollutants have been
generated from these uses, since Colonial times. It should be recognized, however, that the
character of this runoff has changed significantly as the County has evolved from an agricultural
community to the vibrant employment center it has become today, and that this change in
character continues to present substantial stresses to the County’s water resources.

Within the watershed of the Potomac River and the larger Chesapeake Bay watershed, both
agricultural and urban/suburban nonpoint sources of pollution are significant concerns.
However, the extent of agricultural use of land in Fairfax County has dwindled substantially as
the County has evolved. The 1930 U.S. Census, for example, identified 1,244 farms in Fairfax
County, covering 123,626 acres of land. The 2002 Census of Agriculture, by contrast, identified
151 farms covering 9,946 acres. Clearly, when considered in a broad context, traditional
agricultural uses (i.e., cropland, dairy farming, and livestock operations) are no longer a
substantial nonpoint source pollution issue in Fairfax County.

The character of agricultural uses in Fairfax County has shifted from the traditional forms of
agriculture noted above to residential horse operations; according to the Northern Virginia Soil
and Water Conservation District (NVSWCD), a preponderance of agricultural land in Fairfax
County is now associated with such operations. Agricultural uses that remain in Fairfax County
are subject to soil and water conservation planning requirements of the Chesapeake Bay
Preservation Ordinance. It is noted that the County’s Ordinance defines “agricultural land”
broadly to include plant nurseries and properties on which horses are maintained. Conservation
planning for such uses can result in significant reductions in pollutant runoff, and NVSWCD
develops soil and water conservation plans for all agricultural land as defined by the Ordinance.
The plans include best management practices to reduce sediment pollution from erosion, excess
nutrients from animal waste and fertilizers, and misuse of pesticides and herbicides. The plans
also prescribe riparian buffers for Resource Protection Areas. Per a County ordinance
requirement, soil and water conservation plans are also developed for Agricultural and Forestal
Districts in the County (of which there were 42 in 2003). NVSWCD also develops conservation
plans for landowners receiving state cost-share money for installing agricultural best
management practices, such as manure storage and composting structures, or fencing to keep
animals out of streams. In addition to cost share practices, landowners voluntarily install best
management practices that protect water quality. In 1999 and 2000, NVSWCD worked with
landowners to achieve runoff reductions of 7,191 pounds of nitrogen and 838 pounds of
phosphorus; these reductions met the state’s Potomac Watershed Tributary Strategy goals for
agriculture in Fairfax County.

Since 1994, when soil and water conservation plans began to be developed in support of the
Chesapeake Bay Preservation Ordinance, such plans have been drafted for 9,859 acres of land
and 260,091 linear feet of RPAs. It should be noted, however, that some of these plans are no
longer active due to conversion of agricultural land to other uses. In addition, there are many
additional parcels of land in agricultural use for which soil and water conservation planning is
still needed.
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Of particular note regarding nonpoint source pollution is the issue of stormwater runoff
hydrology. As watersheds and subwatersheds become more impervious, infiltration of water into
the ground decreases, thereby reducing the volumes of water that percolate downward and
replenish the groundwater system. This, in turn, can reduce the base flow that this groundwater
system provides to streams. Potentially, streams that are supplied by spring water can lose this
source of constant flow as the water table drops and change from perennial streams to
intermittent streams.

The reduction in infiltration into the soil that is associated with increased impervious cover is
countered by an increase in stormwater runoff at the surface. Water that once reached the stream
through slow percolation and movement in the ground is now conveyed rapidly into the stream
over the surface (assuming that the drainage is not conveyed into a stormwater detention or
retention facility). The character of stormwater runoff at the surface also changes, as runoff is
conveyed more rapidly into streams when it is conveyed over impervious surfaces and pipes
rather than vegetative surfaces. The effect of increased impervious cover, then, is a “flashier”
flow characteristic in the receiving stream. The total volume of water entering the stream is
higher than it was under pervious conditions, and the peak volume in the stream is much higher,
and occurs much earlier, than it did under pervious conditions. The frequency and intensity of
flash flooding increases. Because the morphology, or form, of the stream had developed over
time to accommodate the hydrologic conditions associated with a pervious cover, the stream
becomes imbalanced as the character of the hydrology changes. To accommodate the higher
peak and total volumes of flow, the channel deepens and widens through stream bed and stream
bank erosion; additional sediment is conveyed into downstream areas (and ultimately the
Potomac River and Chesapeake Bay).

Impervious cover can also increase the temperature of stormwater runoff entering streams, as
broad, unshaded paved surfaces can become much hotter than areas characterized by a turf or
forest cover. There is also a direct correlation between impervious cover and runoff of natural
and man-made pollutants, including hydrocarbons and metals from roads and parking lots and
nutrients that can cause high algal growth in downstream waters such as the tidal Potomac River
and Chesapeake Bay (the algal growth degrades habitat by blocking sunlight and by reducing
dissolved oxygen concentrations as the algae decay—this is why the reduction in nutrient loads
has been a central component of Chesapeake Bay restoration efforts). The flashier stormwater
runoff hydrology, increased temperature fluctuations, and pollutants that may be associated with
runoff from impervious surfaces all can have a detrimental impact to aquatic species that inhabit
streams, and there is a clear relationship between impervious cover in a watershed or
subwatershed and the ecological quality of the stream system. Thomas Schueler, an authority on
this relationship, has developed a three-tier description to characterize this impact: streams in
watersheds with an impervious cover of ten percent or less tend to be rich in biodiversity and
have good water quality characteristics. These streams are considered to be “sensitive.” Streams
in watersheds with 11 to 25 percent impervious cover demonstrate instability in their channels;
they retain some biodiversity but do not have species that are particularly sensitive to hydrologic
changes and stream pollutants and therefore are not as rich in biodiversity as the “sensitive”
streams; these streams are considered to be “impacted.” Streams in watersheds with more than
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25% impervious cover are characterized as “degraded,” with unstable channels and low stream
biodiversity.

Figure 19 identifies the current imperviousness of each subwatershed area in Fairfax County,
based on 1997 planimetric data. As can be seen in this figure, subwatersheds throughout much
of Fairfax County exceed 10% impervious cover. In general, the watersheds that retain more
than 90% of their pervious cover are located in: the areas of the Occogquan Watershed that have
been zoned for five-acre lot residential development; the Great Falls area in northern Fairfax
County; the Difficult Run Watershed in the west-central part of the County; the Mason Neck
peninsula in the southern part of the County; and portions of the Pohick, Accotink, and Dogue
Creek Watersheds in southern Fairfax County. Impervious cover values well in excess of 30%
characterize many of the subwatersheds throughout other portions of the County. As will be
discussed later in this report, there is a strong relationship between subwatershed impervious
cover and habitat values of streams in Fairfax County.

Much of the focus of the County’s water resource management efforts has been related to the
issue of impacts of impervious cover and to the control of nonpoint source pollution; the
recently-initiated efforts to develop watershed management plans for all of the County’s
watersheds and to reevaluate stormwater management policies are both largely driven by the
impacts associated with the development of the County. These efforts are discussed in detail
later in this report.

GROUNDWATER POLLUTANTS
STORAGE TANKS

Leaking underground and above ground storage tanks pose a direct threat to surface and
groundwater resources. Underground storage tanks (USTs) have been regulated by the federal
Resource Conservation and Recovery Act since 1984. In Virginia, the Virginia Department of
Environmental Quality (VDEQ) has assumed the authority for implementation and enforcement
of these regulations. As of December, 1988, new USTs storing petroleum products and
hazardous materials were required to meet certain requirements regarding corrosion protection,
overfill and spill prevention, leak detection, and, in the case of USTs storing hazardous materials,
secondary containment with measures to detect failures of the innermost containment structure.
USTs that were in existence as of that date were required to be upgraded or replaced within a
ten-year period. In addition, owners and operators of USTs containing petroleum products and
hazardous materials must demonstrate evidence of financial responsibility in the event of a
release. Notification forms must be submitted to VDEQ for all USTs storing petroleum products
and hazardous materials.

VDEQ maintains a data base of underground storage tanks based on registration data that have
been compiled since 1986. As of early 2004, a total of 1,859 underground storage tanks were
identified as being in use in Fairfax County. However, according to VDEQ staff, there may be
significant error in this figure; it is suspected that a substantial number of USTs that are included
in the data base no longer exist. In addition, there may be additional tanks that VDEQ does not
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have information about. VDEQ is in the process of verifying the information in its data base, but
reliable data are not available at this time.

Data regarding open and closed cases of leaking storage tanks (both underground and above
ground) are available from VDEQ. The Northern Regional Office of VDEQ has reported that, as
of August 2, 2004, there were 168 open cases (and 1,842 closed cases) of leaking storage tanks
in Fairfax County (including the Towns of Clifton, Herndon, and Vienna). VDEQ does not have
records for all sites with open or closed cases of leaking storage tanks incorporated into its
geographic information system (GIS); however, a majority of these data points have been
included in the GIS, and VDEQ staff has indicated that the general patterns evident from these
data are representative of its overall experiences with leaking storage tanks. Figure 20 presents
the VDEQ data regarding leaking storage tanks that have been incorporated into its GIS and that
have been made available through the VDEQ Web site; these data are current as of 2001.

Incidences of leaking tanks have occurred throughout the County but have been generally
concentrated in commercial, industrial, and institutional areas. While Figure 20 suggests that
there are concentrations of such releases in commercial, industrial, and institutional areas, it is
the experience of VDEQ that a substantial proportion of the total number of petroleum releases
in Fairfax County is related to residential heating oil tanks. Of the 2,010 total cases of leaking
storage tanks in Fairfax County, 287, or just over 14%, involved releases from residential heating
oil tanks.

Above ground storage tanks are regulated by the Clean Water Act; VDEQ requires registration
of any such tank that has a capacity above 660 gallons. Smaller above ground tanks and most
above ground home heating oil tanks are not subject to VDEQ registration requirements,
although releases from these tanks are regulated. Locally, Fire Prevention Code Permits (issued
by the County’s Fire and Rescue Department) are required for above ground tanks that are
greater than 55 gallons in capacity (30 gallons for liquefied petroleum (LP) gas); however,
residential heating tanks are exempt from this requirement, and summary data of local permits
are not available. According to the 2000 Census of Population and Housing, 14,567 housing
units (4.2% of the County’s total) were heated by fuel oil or kerosene in the year 2000 while
3,296 housing units were heated by bottled, tank, or LP gas. Many of the tanks storing these
fuels are above ground facilities; however, some of these tanks may be underground tanks.
Therefore, information regarding the total number of above ground storage tanks in Fairfax
County is not available.

Facilities that store petroleum products or hazardous materials in above ground tanks with an
aggregate capacity above 25,000 gallons are required to pursue pollution prevention and
contingency measures, such as routine tank inspections, employee training, and the development
of soil discharge contingency plans. There are fewer than one dozen such facilities in Fairfax
County; these include asphalt and paving facilities, petroleum bulk storage facilities (i.e., tank
farms), the Noman M. Cole, Jr. Pollution Control Plant, and a Washington Post facility in
Springfield.
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Data regarding releases from above ground storage tanks are not available. However,
experiences of the County’s Fire and Rescue Department suggest that most releases from such
tanks are a result of human error, either due to improper filling of the tanks or to accidental
damage to the tanks. Leaks can also occur as a result of corrosion and freezing/thawing of pipes.
VDEQ has prepared a fact sheet for owners of home heating oil tanks that offers useful
recommendations regarding the placement and routine inspection and maintenance of such tanks
and guidance regarding leaks from these tanks. A monthly tank checklist is provided within this
brochure.

SANITARY SEWER

Figure 21 displays the location of the approved sanitary sewer service area in Fairfax County
(known as the Board-adopted “Approved Sewer Service Area,” or ASSA); this area covers
nearly 234 square miles of the County. Fairfax County’s policy is to limit the expansion of this
area to those areas with densities or intensities of development that require such service and that
are contiguous to the existing service area. Expansions of the sanitary sewer service area may
also be considered where needed to remedy public health problems caused by failing on-site
sewage disposal systems. In general sanitary sewer service is not provided to lower density
residential areas. In all, Fairfax County has and maintains approximately 3,145 miles of sanitary
sewer lines, 50 sewage flow meters, 61 pumping stations, and 257 sewage grinder pumps. More
than 87% of the 360,000 households and virtually all businesses in the County are connected to
public sewer.

Leaking sanitary sewer lines can introduce bacterial, nutrient, and other pollutants into the
surface water and groundwater systems. As such, the inspection of these lines for leaks and the
repair of any leaking pipe is critical to the maintenance and restoration of high quality water
resources in Fairfax County. The County’s Department of Public Works and Environmental
Services (DPWES) maintains a 24-hour emergency response line through which citizens can
report sanitary sewer system backups, line breaks, sewage odors, and overflowing manholes. In
addition, DPWES has an infiltration abatement program. This program includes evaluations of
the sewer system to identify areas with excessive inflow/infiltration problems. In addition,
DPWES tests portions of the sanitary sewer system each year through mechanical techniques;
closed circuit television inspection is pursued along sewer lines with suspected leaks and in older
portions of the sanitary sewer system. Where leaks are detected or suspected, DPWES will
pursue repair and rehabilitation efforts, including dig up repairs, manhole rehabilitation, and
trenchless pipe repair technologies such as robotic, cured-in-place, and fold-and reformed pipe
rehabilitation processes. In 2003, 187 miles of old sewer lines and 34 miles of new sewer lines
were inspected, and approximately 26 miles of sanitary sewer lines were rehabilitated. Over 170
miles of sewer line have been rehabilitated over a six year period.

ON-SITE SEWAGE DISPOSAL SYSTEMS

There are approximately 30,000 parcels in Fairfax County with on-site sewage disposal systems.
This number changes as older homes are demolished for new development and new homes are
built on vacant lots without public sewer. Roughly 99% of these systems are traditional septic
systems; other, newer systems are used to a more limited degree. All on-site sewage disposal



FAIRFAX COUNTY COMPREHENSIVE PLAN, 2013 Edition POLICY PLAN
Chesapeake Bay Supplement, Adopted 11-15-2004
Page 59

Figure 22

Parcels Contalning
On-site Sewage
Disposal Facilities
Fairfax County

Legend

- Parcels with sewage
disposal facilities

1-—-7 Data for these jurisdictions
-—=-- not provided

Sewage disposal facility data provided by Fairfax County Health
Department, Division of Environmental Health. Data cument as
of 2003. Information is not provided for the cities of Alexandria,
Fairfax, and Falls Church, or for the towns of Clifton, Herndon,
and Vienna. Prepared by DPZ - PD using Fairfax County GIS.



FAIRFAX COUNTY COMPREHENSIVE PLAN, 2013 Edition POLICY PLAN
Chesapeake Bay Supplement, Adopted 11-15-2004
Page 60

systems are regulated by Chapter 68.1 of the Fairfax County Code, which incorporates the
Commonwealth of Virginia Sewage Handling and Disposal Regulations by reference.

On-site sewage disposal facilities are concentrated in lower density residential areas of the
County, where access to the County’s sanitary sewer system is not provided (Figure 22). As
noted earlier, it is the County’s policy to limit the expansion of the sanitary sewer system to
those areas with densities or intensities of development that require such service and that are
contiguous to the existing service area. Expansions of the sanitary sewer service area may,
however, also be considered where needed to remedy public health problems caused by failing
on-site sewage disposal systems.

Properly designed, sited, and maintained septic systems should not pose a threat to groundwater
or surface water resources. However, systems that are improperly designed, improperly
installed, and/or poorly maintained are likely to have more limited life spans, eventually
resulting in system failure and in potential releases of pollutants into surface water and/or
groundwater resources. Chapter 68.1 of the Fairfax County Code establishes design, siting, and
maintenance requirements for all on-site sewage disposal facilities, including maximum soil
percolation rate criteria for drain fields as well as separation distances that must be maintained
between septic system components (including drain fields) and a variety of man made and
natural features, including surface water resources. All new traditional septic systems are
required to have alternating drain fields, a 100 percent reserve drain field area (recently increased
from 50%), standardized pump chamber design when applicable, and above ground inspection
ports on the septic tank.

Fairfax County’s maintenance requirements include mandatory pumping of septic tanks at least
once every five years, and annual notices are sent to all system owners advising them of the need
to turn the flow diversion valves. Notices for septic tank pump-outs are sent to property owners
once every five years; approximately one-fifth of all septic tanks are pumped each year. Even if
properly maintained, septic systems will ultimately need to be rehabilitated or replaced.

The County’s design, siting, and maintenance requirements have generally been effective in
minimizing the extent of contamination associated with on-site sewage disposal. The County is
one of only a few counties in the State to require permits for all repairs of septic systems. In
Fiscal Year 2003, 995 onsite septic systems were evaluated for system repair as a result of
referrals and complaints Countywide. Of these evaluations, 776 repair permits were issued for
repair or replacement of mechanical components of the system, with approximately 1% of the
permits requiring complete replacement of a failed septic system. This trend has remained
steady for the past three years. However, several areas of the County have soils that have slow
percolation rates and therefore are poorly suited for traditional on-site sewage disposal systems.
An emerging concern in these areas is the advent of technologically advanced, high maintenance
alternatives to traditional on-site sewage disposal systems. These facilities have been proposed
in Fairfax County at an increasing rate, and the technological complexity of most of these
systems and their associated intensive maintenance requirements generate concerns about the
ability of property owners to maintain these facilities appropriately. These facilities, when well-
maintained, do not present a threat to water resources. However, should these systems not be
maintained adequately, they can fail, resulting in the pollution of surface and groundwater
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resources. This concern was highlighted in the recent report of the New Millennium Occoquan
Watershed Task Force. The County’s Environmental Coordinating Committee has appointed an
interagency subcommittee to explore solutions to this concern, including the possible
establishment of a self-supporting authority to provide for the management of on-site sewage
disposal systems. H
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WATER QUALITY CONDITIONS

While some of Fairfax County’s water resources exhibit characteristics that are supportive of
high quality ecological systems, most bodies of water in the County have experienced
degradation as land use changes within their watersheds have resulted in increased impervious
cover, with the resulting changes in hydrologic conditions as described earlier in this report. In
addition, high fecal coliform bacteria concentrations have been measured in streams throughout
the County. Several ongoing efforts have documented various aspects of water quality
conditions in the County. This section of this report highlights key findings from several of
these efforts.

ANNUAL STREAM WATER QUALITY REPORT

The Stream Water Quality Report has been produced on an annual basis by the Fairfax County
Health Department; responsibility for production of this report is now being assumed by the
Department of Public Works and Environmental Services. The report presents chemical,
temperature, and fecal coliform bacteria data obtained from stream sampling sites located
throughout the County. The 2002 report includes data collected from 84 sampling sites taken
from 25 of the County’s 30 watersheds. Monitoring parameters include fecal coliform bacteria,
total phosphorus, nitrate nitrogen, dissolved oxygen, pH, and temperature. In addition, the 2002
report presents data associated with ten years of testing for eight heavy metals as well as results
of analysis of grab samples taken from Lake Accotink and a sampling effort in the Accotink
Watershed within Fairfax City.

The data do not indicate significant trends in average stream temperature or in chemical
parameter concentrations in the 17 year period identified in the 2002 report (the report includes
data from 1986-2002). Further, almost all samples collected met chemical water quality
standards (with 6% of the samples having dissolved oxygen concentrations below 4.0 mg/l, four
samples exceeding 10 mg/l of nitrate nitrogen, four samples with pH values above 8.5, and 16
samples with pH values below 6.0 (with follow-up testing indicating normal pH at these sites).
However, consistent with previous years’ analyses, fecal coliform bacteria concentrations
routinely exceeded Virginia’s Water Quality Standards; only 17% of the samples had fewer than
200 fecal coliform bacteria per 100 ml of water (Virginia’s geometric mean standard for two or
more samples over a 30 day period), and 25% of the samples had more than 1,000 fecal coliform
bacteria per 100 ml of water (Virginia’s single-event standard). More discussion regarding fecal
coliform bacteria issues is provided later.

STREAM PROTECTION STRATEGY

The Stream Protection Strategy (SPS) program was initiated in 1997 in order to provide a
comprehensive assessment of the ecological health of the County’s streams based on biological,
physical, and chemical conditions. A comprehensive baseline survey was initiated in 1998 that
included the monitoring of 114 stream segments Countywide; this study established the first
survey of fish and benthic macroinvertebrate (aquatic insects) communities in the County. The
results of this survey, which was published in January, 2001, were used to classify each of the
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County’s subwatersheds into management categories based on their biological conditions and
projected land use changes. Three categories were established as follows:

e Watershed Protection: This category has been assigned to subwatersheds with streams
with biological communities that are relatively healthy. The primary goal in these areas
is to “preserve biological integrity by taking measures to identify and protect, to the
extent possible, the conditions responsible for current high quality rating of these
streams.”

e Watershed Restoration Level I: This category has been assigned to subwatersheds with
streams that have fair biological conditions and that are in areas where substantial
development activity is ongoing, but that still hold potential for significant stream quality
enhancement. The primary goal in these areas is “to reestablish healthy biological
communities, where feasible, by taking measures to identify and remedy the cause(s) of
stream degradation both broad scale and site specific.”

e Watershed Restoration Level Il: This category has been assigned to subwatersheds
characterized by relatively high development densities, significantly degraded instream
habitat conditions, and significantly impacted biological communities. The primary goal
in these areas is “to maintain areas to prevent further degradation and to take active
measures to improve water quality to comply with Chesapeake Bay initiatives, Total
Maximum Daily Load (TMDL) regulations and other water quality initiatives and
standards.”

Figure 23 displays the management categories assigned to subwatersheds in Fairfax County.
There are some differences between the subwatershed-specific categories shown in Figure 23
and a similar figure that was presented in the January, 2001 publication. This is due to
reclassifications that have been made by the Department of Public Works and Environmental
Services subsequent to the publication of the report.

The SPS Baseline Study concluded that there is a statistically significant relationship between
drainage area imperviousness and biological quality; the highest quality streams are located in
areas that are largely undeveloped or developed in low densities, while the most degraded
streams are located in areas that are most intensely developed. This relationship is evident in
Figure 23; which generally identifies the lowest-impervious subwatersheds as being in the
“Watershed Protection” category.

The SPS program has served as a springboard for more intensive stream assessment and
watershed management efforts, which are described below and later in this report. The SPS
program itself is ongoing, with a stratified random sampling procedure used to evaluate the state
of the County’s streams on an annual basis and the establishment of permanent sites to assess
trends at selected locations. Data provided by volunteer water quality monitors from the
Northern Virginia Soil and Water Conservation District and the Audubon Naturalist Society will
be used to support trend analysis; these data, which are collected at each monitoring location
several times per year, also provide information that can be used to identify and alert appropriate
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parties to problems such as rapidly degrading stream channels and illegal discharges. A fecal
coliform monitoring component will be incorporated into the SPS program in the future. A
Watershed Protection and Restoration strategies study is also being completed with the following
goals:

e Establishment of management categorizations at the subwatershed scale based on
predicted ultimate imperviousness;

e The identification of areas where the use of selected Low Impact Development (LID)
techniques for promoting groundwater recharge is most feasible;

e The ranking and prioritization of subwatersheds for implementation of LID techniques
and stormwater quality retrofits.

COUNTYWIDE STREAM PHYSICAL ASSESSMENT

An extensive set of baseline stream condition information has been collected throughout the
County to support watershed protection and restoration efforts. This assessment was conducted
on approximately 801 miles of streams, and results will be incorporated into the watershed
planning process to assist in the determination of appropriate watershed management strategies.
The assessments included an inventory of physical stream features and habitat assessments;
inventory information such as stream obstructions, stream reaches experiencing erosion,
insufficient riparian buffer areas, and dump sites along streams will be incorporated into the
watershed management planning process. Maps displaying the following features are provided
in Figures 24, 25, and 26:

e Buffer Deficiencies;
e Pipes, Ditches, Dumps, and Utilities; and
e Erosion and Obstructions.

IMPAIRED WATERS

As noted on the Web site of the Virginia Department of Environmental Quality (VDEQ), Section
303 (d) of the Clean Water Act requires states to identify waters that are not in compliance with
water quality standards and to develop plans, known as “Total Maximum Daily Loads,” or
TMDLs, to restore and maintain the water quality for these impaired waters. The TMDL effort
is designed to determine the total amounts of pollutants of concern that a particular body of water
can receive and still achieve water quality standards. In Virginia, the 1997 Water Quality
Monitoring, Information and Restoration Act requires that implementation plans be developed
for every TMDL in the state in order to bring pollutant loads down to the levels identified by the
TMDLs. Two TMDLs have been developed by the state and approved by the U.S.
Environmental Protection Agency for bodies of water in or near Fairfax County: a 4.5 mile
segment of Accotink Creek upstream of Lake Accotink; and Four Mile Run, which is located
largely in Arlington County and the City of Alexandria but which collects drainage from portions
of Fairfax County. An implementation plan has been developed for Four Mile Run, and an
implementation plan is being developed for Accotink Creek.
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VDEQ updates its list of impaired waters in Virginia every two years. The 2002 list identified
17 bodies of water that are partially or entirely located in Fairfax County that are impaired (see
Table 6). TMDLs and implementation plans will need to be prepared for each of these bodies of
water. It is anticipated that TMDLs will be developed for these waters by 2014, with several
TMDLs to be developed earlier (e.g., Popes Head Creek, Bull Run, Difficult Run, and another
segment of Accotink Creek).

A draft of the 2004 Water Quality Assessment 305(b)/303(d) Integrated Report, dated March,
2004, identifies a number of changes to the list of impaired waters, including additional impaired
waters designations as follows:

1. Holmes Run downstream of Lake Barcroft (fecal coliform);
2. Holmes Run upstream of Lake Barcroft (general standard—nbenthic);
3. Tripps Run upstream of Lake Barcroft (general standard—benthic).

This report also identifies additional impairments for bodies of water that had already been
identified as being impaired, as follows:

Difficult Run downstream of Captain Hickory Run (fecal coliform and e Coli);

The tidal portion of Little Hunting Creek (fecal coliform);

The nontidal portion of Accotink Creek downstream of Calamo Branch (fecal coliform);
Other portions of Accotink Creek upstream of Lake Accotink (e Coli)

A segment of Bull Run between Cub Run and roughly one mile downstream of Popes
Head Creek (fecal coliform)

6. The Occoquan River near the Route 123 bridge (fecal coliform)

arODE

As part of the development of TMDLs for Accotink Creek and Four Mile Run, studies were
undertaken to determine the sources of the fecal coliform bacteria that are present in each stream.
For Accotink Creek, the United States Geological Survey (USGS), in partnership with the
Virginia Department of Conservation and Recreation (DCR), VDEQ, the City of Fairfax, and
Fairfax County, conducted DNA tests to “fingerprint” the species associated with the fecal
coliform bacteria extracted from stream water samples. The initial study results indicated that
sources of bacteria from identifiable samples were distributed as follows: 40% waterfowl; 20%
human; 13% dogs; 5.4% raccoons; 1.4% deer; and 21% other. A draft TMDL for Accotink
Creek that has been developed by VDEQ and approved by the U.S. Environmental Protection
Agency (EPA) includes a goal to reduce the human sources of fecal coliform bacteria by 99%.
As a follow-up to the TMDL, the USGS has initiated another study, in cooperation with Fairfax
County, the City of Fairfax, and DCR, to identify and track specific sources of discharges of
human fecal coliform bacteria into the Accotink Creek watershed. It is anticipated that this study
will lead to the development of a cost-effective implementation plan for the watershed to address
TMDL requirements.

For Four Mile Run, the Northern Virginia Regional Commission (NVRC), in partnership with
the Virginia Polytechnic Institute, conducted a DNA “fingerprinting” analysis of the sources of
fecal coliform bacteria in streams in that watershed. The results of this analysis, as presented in
the TMDL report that was submitted to and accepted by VDEQ (and subsequently approved by
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TABLE 6
Impaired Waters in Fairfax County:
The Virginia Department of Environmental Quality’s 2002 L.ist
Name County Impairment
Sugarland Run Fairfax, Fecal Coliform
Loudoun
Difficult Run Fairfax General Standard (Benthic)
Pimmit Run Falrfax, Fecal Coliform
- Arlington
VA Tidal Waters from Fairfax, Prince
Woodrow Wilson Bridge to William, Fish Tissue - PCBs
Brent Point Stafford
Hunting Creek/Cameron Fairfax, . Ammonia, Fecal Coliform, Fish Tissue -
Alexandria,
Run . PCBs
City of
Fairfax,
Backlick Run Alexandria, Fecal Coliform
City of
Little Hunting Creek Fairfax Fish Tissue - PCBs
Pohick Bay Fairfax Ammonia, Fish Tissue - PCBs
. Fairfax, .
Accotink Creek Fairfax City of Fecal Coliform
Accotink Creek * Fairfax Fecal Coliform
Accotink Creek Fairfax General Standard (Benthic)
Pohick Creek Fairfax Fecal Coliform, Fish Tissue - PCBs, PAH
Popes Head Creek Fairfax General Standard (Benthic)
Prince
Bull Run William, General Standard (Benthic)
Fairfax
Occoquan Reservoir Fa!rfax, Prince Dissolved Oxygen, Total Phosphorus
William
Occoquan Bay Fa!rfax, Prince pH, Fish Tissue - PCBs
William
Mills Branch Fairfax Fecal Coliform

Source: Virginia Department of Environmental Quality Web site.

Note: Four Mile Run is not listed on the Web site addressing TMDLSs in Fairfax County, although a small
portion of the watershed of Four Mile Run is located within the County. A TMDL Study for Four Mile Run has
already been developed.

*A TMDL Study for this stream segment has already been developed.


http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A10R-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A11R-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A12R-02
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A13E-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A13E-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A13E-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A13E-02
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A13E-02
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A13R-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A14E-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A15E-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A15R-03
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A15R-02
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A15R-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A16R-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A23R-02
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A23R-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A24L-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A25E-01
http://gisweb.deq.state.va.us/deqims/factsheet.cfm?tmdlid=VAN-A25R-02

FAIRFAX COUNTY COMPREHENSIVE PLAN, 2013 Edition POLICY PLAN
Chesapeake Bay Supplement, Adopted 11-15-2004
Page 71

EPA), indicated that sources of bacteria from identifiable samples were as follows: 31.8%
waterfowl; 18.9% raccoons; 17.9% human; 12.9% canine; 5.6% deer; and 12.9% other. Of
particular note in the Four Mile Run study was a suggestion that fecal coliform bacteria in storm
drains appear to regrow, thereby perpetuating high fecal coliform bacteria concentrations. The
TMDL allocations determined for Four Mile Run require reductions in current levels of fecal
coliform bacteria from human and canine sources of 98%. It is anticipated that a ten-year
strategy will be pursued to reduce fecal coliform bacterial levels in Four Mile Run that will focus
on a broad range of actions, including outreach and education efforts.

The TMDL requirement to address the dissolved oxygen impairment in the Occoquan Reservoir
is of particular note, in that the VDEQ “Impaired Waters Fact Sheet” indicates that the Reservoir
“fully supports the public water supply use, and is not impaired as a drinking water source.”
However, the Reservoir is considered to be impaired because of low dissolved oxygen
concentrations in the waters at the bottom of the reservoir (especially near the toe of the dam
embankment); dissolved oxygen concentrations in these waters are typically below 4.0 mg/l.
The VDEQ fact sheet recognizes that “bottom dissolved oxygen depletion occurs naturally in
reservoirs due to stratification.” Yet, a TMDL study identifying a strategy to remove the
impairment must still be developed by VDEQ by 2010. In light of actions that have already been
taken to reduce nutrient inputs into the Reservoir (e.g., stringent point source discharge
limitations; nonpoint source best management practice requirements), this will be a particular
challenge that has the potential to impact land use policies throughout the watershed of the
Reservoir. At this time, the Northern Virginia Regional Commission and Occoquan Watershed
Monitoring Laboratory are discussing the development of the TMDL study with VDEQ.

Another, broader, TMDL effort that is of particular note is that addressing the entirety of the
Chesapeake Bay system. As no