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1 Watershed Condition

1.1 Introduction

The Fairfax County Department of Public Works and Environmental Services (DPWES)
is in the process of developing Watershed Management Plans (WMPs) for the 30
watersheds that comprise the county. A watershed is an area of land that drains either
directly or through tributary streams into a particular river or water body. Watersheds
vary greatly in size from only a few acres to many square miles, and are generally
defined by topography. Elevated landforms such as ridges or even roads can serve as
watershed divides. For this study, each of these watersheds has been further subdivided
into watershed management areas (WMAS) averaging fo are miles in size. WMAs
are subdivided into subwatersheds, generally ranging ingiZ&'from 100 to 300 acres.

ent of the interaction
ithin streams and
unique conditions.

The successful development of a WMP requires thg
between pollutant sources, watershed stressor:

Management opportunities should be iden pf pollutants and
stressors on watershed functions, both in stressors, as
well as farther downstream. The purpose of

methods for evaluating watershed manageme MPs are

WMPs. The tives allows for a countywide evaluation that addresses
stakeholder cG [ iding an efficient and effective means of assessment.

objective is linked tC ¥ watershed planning goals. The countywide goals and
objectives will be applie@it® all WMP assessments and recommendations. Additional
watershed-specific goals and objectives that are recommended by local stakeholders
may also be incorporated into the WMP development process. The objectives listed
under Category 5 (Stewardship) will be considered during countywide watershed
assessment but are not addressed in the subwatershed ranking approach.
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Table 1-1 - Fairfax County Watershed Planning Final Objectives

Linked to
Objective Goal(s)
CATEGORY 1. HYDROLOGY
1A. Minimize impacts of stormwater runoff on stream hydrology to promote stable 1
stream morphology, protect habitat, and support biota.
1B. Minimize flooding to protect property and human health and safety. 2
CATEGORY 2. HABITAT
2A. Provide for healthy habitat through protecting, restoring, and 1
riparian buffers, wetlands, and instream habitat. _
2B. Improve and maintain diversity of native plants and anj the County. 1
CATEGORY 3. STREAM WATER QUALITY
3A. Minimize impacts to stream water quality fro i r runoff. 1,2
CATEGORY 4. DRINKING WATER QUALITY
4A. Minimize impacts to drinking water sourc m pathogens, nutrients, a 2

toxics in stormwater runoff.

4B. Minimize impacts to drinking water storage cap
stormwater runoff.

CATEGORY 5. STEWARDSHIP

5A. Encourage the public to particip

W 3
5B. Coordinate with regional jurisdictio water nagem d 3
restoration MChesape ay initi

5C. Improve ed aesthetics in Fairfa 1,3

nd projected conditions for the Belle
ds, presenting both watershed-wide

Belle Haven, Dogue Creek and Four Mile Appendix A
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1.2 Watershed Characteristics
1.2.1 Belle Haven Watershed

The Belle Haven watershed is approximately 2.7 square miles and is located in
southeastern Fairfax County, Virginia, as shown on Map 1. The entire watershed is
located within the County jurisdiction. Major roads within the watershed include
Richmond Highway (US 1), George Washington Memorial Parkway (Route 400), Belle
View Boulevard and Fort Hunt Road (Route 629).

The Belle Haven watershed is part of the Potomac River B
stream within the Belle Haven Watershed Management Ak
1-2, below.

Table 1-2 - Belle Haven WMA Total Area and Stream

in and contains 3.4 miles of
MA) as shown in Table

WMA WMA Area
(ac)
Belle Haven 1,737 3.4
Total Watershed 1,737
The main waterway within the Belle Haven wat flows for
nearly two miles in a northeaste 2Cti [ aters near the junction of the

Richmond Highway and Beacon
upstream of the mouth of Camero
direct tributaries to the

Potomac River, one flowing northeast : ing Creek and draining

Haven watershe not subdivided intOWAUMAS’ \OWElpN Map 2, attached.

Approximately 69 pergen S eloped, especially areas east of Fort
Hunt Road.

The Dogue Creek approximately 19.5 square miles and is located in
southeastern Fairfax @ y, Virginia, as shown on Map 1. Approximately 6.3 square
miles (32 percent) of the'watershed is located in areas outside of the County jurisdiction
in the Fort Belvoir Military Reservation (30 percent) and other US government
installations (2 percent). Major roads within the watershed include Richmond Highway
(US 1), Mount Vernon Memorial Highway (Route 235), Old Mount Vernon Road (Route
623), Telegraph Road (Route 611), South Kings Highway (Route 633), Hayfield Road
(Route 635), Manchester Boulevard, Kingstowne Boulevard and South Van Dorn Street.

The Dogue Creek watershed is part of the Potomac River Basin and contains over 35
miles of stream divided among the five Watershed Management Areas (WMAS) listed in

Belle Haven, Dogue Creek and Four Mile Appendix A
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Table 1-3, below. The Potomac WMA is predominantly within the boundaries of Fort
Belvoir Military Reservation and was not assessed.

Table 1-3 - Dogue Creek Watershed Total Area and Stream Length by WMA

WMA WMA Area WMA Area Stream Length

(ac) (sq mi) (mi)
Barnyard Run 1,529 2.4 5.3
Mainstem 3,776 5.9 12.4
North Fork 2,806 4.4 9.3
Piney Run 1,736 2.7 8.1
Potomac 2,629 4.1 n/a
Total Watershed 12,476

The mainstem of Dogue Creek flows for 12 mile
headwaters near the intersection of Franconi
Dogue Creek Estuary and Potomac River
Dogue Creek are Barnyard Run, which dr
Huntley Meadows Park; Piney Run, which [ ek near
Kingman Road within Fort Belvoir; and North i i
Dogue Creek at Mount Vernon Vi
locations.

Dorn Street to the
ipal tributaries to

Approximately 70 percent of the watgs arily in the headwaters of
Dogue Creek, Barnyard Run, and Pi he North Fork

subwatershed. Mo t Plain Ordinance of
1959, which pres@i¥@d stream valleys arnglog@p w space and limited
flooding of habita 8IS, however,"lave been accelerated by

and stream sedimentation due to

Fairfax County jurisdiction in the City of Falls

County. This Watershed Management Plan will
r Mile Run located within Fairfax County (approximately
es the headwaters of Four Mile Run and the Upper Long

the term Four Mile R
within the study area a

shed is used, it refers to only the portion of Four Mile Run
3scribed above.

Major roads within the watershed include Interstate 66, Westmoreland Street (Route
693), Leesburg Pike (Route 7), Arlington Boulevard (Route 50), Columbia Pike (Route
244), and Glen Carlyn Road (Route 714).

The Four Mile Run watershed is part of the Potomac River Basin and contains
approximately 1.8 miles of stream within the study area of the Four Mile Run WMA as
listed in Table 1-4, below.

Belle Haven, Dogue Creek and Four Mile Appendix A
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Table 1-4 - Four Mile Run WMA Total Area and Stream Length

WMA Area WMA Area Stream Length
WMA . )
(ac) (sq mi) (mi)
Four Mile Run 1,306 2.0 1.8
Total Watershed 1,306 2.0 1.8

The headwaters of Four Mile Run flow for 0.3 miles in a southeastern direction from its
origin near I-66 and Westmoreland Street to the edge of the study area. Long Branch
flows for 1.5 miles in a southeastern and eastern direction from its headwaters near
Leeshburg Pike and Arlington Boulevard to the boundary with,Arlington County. As with
the Belle Haven watershed, the Fairfax County portion of our Mile Run watershed

Run and the mainstem of Long Branch. Sev accelerated by the
high level of development including incre m sedimentation
due to concentrated points of stormwater

In 1742, the City of Fairfax was
turn of the century, as Washingt
pressures increased in the surrou
beginning and sewer lines were bei

. At the

0 a major city, development
50s, development was
ment. Predicted growth

Year Popul Percen | Employment Percent
t (1,000s) Change
62.2
42.4 371.7
20.8 518.8 39.6
16.5 683.6* 31.8
12.4 782.2* 14.4
4.3* 847.6* 8.4*
All population data provide unty except * from Metropolitan Washington Council of Governments

1.3.1 Watershed De pment Patterns — Belle Haven

Development in the Belle Haven watershed began in the 1920s. Table 1-6 indicates the
area of the watershed developed, by decade, based on the date of subdivision for each
parcel. The first major residential subdivision was located in the northwestern portion of
the watershed between Route 1 and Kings Highway (Route 241). Significant medium-
density residential subdivision development was widespread in the 1950s with the
heaviest concentrations in the central and southern portions of the watershed. By the
1980s, the watershed was essentially built-out with only parks, wetland areas and golf
courses remaining undeveloped.

Belle Haven, Dogue Creek and Four Mile Appendix A
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Table 1-6 - Belle Haven Watershed Development by Decade

Decade Area (Acres) Percent
Open, vacant, common areas 884 50.9
1900 and earlier 9 0.5
1920s 120 6.9
1930s 47 2.7
1940s 101 5.8
1950s 290 16.7
1960s 158 9.1
1970s 54 3.1
1980s 61 3.5
1990s 10 0.6
2000s _ 3 0.2
Total Belle Haven Watershed 4 1,737 100.0

Commercial areas in the watershed are primari
Highways in the northwestern portion of the
located just east of Mount Vernon District
parcel is primarily forested.

ing and Richmond
industrial parcel,
2 indicate that this

dand
lands. Industrial areas in the
Reservation lies within the
erved for recreation and

there were still large areas of ung
watershed were limited. About ha
Dogue Creek watershed. In 1976, t
open space.
Development in J 940S” Tableédd Bindicates the area of the
watershed develo e date of subdivision for each parcel. The

) flhents began construction in the 1950s in
‘@ast of Fort Belvoir and south of Huntley
ok place in the 1960s and 1970s, and
housing. Development west of
been developed since 1980 with high-

opment by Decade

Area (Acres) Percent
Open, vacant, 4,550 36.5
Ft. Belvoir 3,566 28.6
1900 and earlier 292 2.3
1910s 4 0.0
1920s 45 0.4
1930s 64 0.5
1940s 192 15
1950s 656 5.3
1960s 1,485 11.9
1970s 595 4.8
1980s 474 3.8
1990s 441 3.5
2000s 114 0.9
Total Dogue Creek Watershed 12,477 100.0
Belle Haven, Dogue Creek and Four Mile Appendix A
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There are two significant commercial areas in the watershed, the Kingstowne Towne
Center and Festival and the Festival at Manchester Lakes Shopping Center in the
northwestern portion of the watershed were developed after 1980. Commercial areas
along Route 1 in the southeastern portion of the watershed were developed primarily in
the 1960s and 1970s.

1.3.3 Watershed Development Patterns — Four Mile Run

The Fairfax County portion of the Four Mile Run watershed can be characterized as
highly developed, with only 10 percent of the watershed remaining in open, vacant or
common areas. Table 1-8 indicates the area of the watershed developed, by decade,
based on the date of subdivision for each parcel. The first siggificant residential
subdivision developments began construction in the 194 north of Falls Church and
between Leesburg Pike and Arlington Boulevard. Exp, of both high- and medium-
density residential and commercial areas continue e 1950s and by the end of
the 1960s, the watershed was mostly built-out.

Table 1-8 - Four Mile Run Watershed Develop

y Decade

Decade Area (Acres) Percent

Open, vacant, common areas 10.4
1900 and earlier A 04
1920s W 05
1930s W 11
1940s 6.0
1950s 38.9
1960s 21.6
1970s 8.7
1980s 6.1
1990s 7 5.1
16 1.2

,306 100.0

’rsection between Arlington Boulevard
nd Bailey’s Crossroads, at the

developed, with 31 pé& emaining as either open space or water. Table 1-9 and Map
5 show the land use distffbution throughout the watershed. Twenty-one percent of the
watershed is in open space, parks and recreational land uses. The majority of the
watershed, 41 percent, is in various residential land uses and 18 percent is in use for
transportation. Only 6.5 percent is in use for commercial and one percent for industrial
land uses.

Future land use, also shown in Table 1-9, was derived from a compilation of zoning and
general land use plan information. The existing land use data was used as the base data
for future land use. In many cases, the planned land uses corresponded roughly to the

Belle Haven, Dogue Creek and Four Mile Appendix A
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zoning for the same parcels. Where the planned land use and the zoned land use
differed, the classification that provided the greatest density was used.

Table 1-9 - Belle Haven Existing and Future Land Use
Existing Future Change
Acres Percent | Acres Percent | Acres Percent

Land Use Type

Open space, parks,

and recreational 359.5 20.7 313.1 18.0 -46.4 -12.9
areas
Golf Course 151.0 8.7 150.6 8.7 -04 -0.3
Estate residential 9.9 0.6 29 o 02 -7.0 -70.7
Low-density 72.2 4.2 42.3 24| -299 414
residential
Medium-density 434.7 25.0 64.4 14.8
residential
High-density 190.1 0.8 0.4
residential
Low-intensity 26.2 69  -263
commercial
High-intensity 87.2 \ 29.7
commercial
Industrial 24. . 00 = 0.0
Institutional 58.2 : -0.5 -0.9
Transportation 311.3 0.0 0.0
Water 13.0 0.0 0.0
Total Belle Have 0.0 0.0
Due to rounding errq
As with Dogue Cre®g is essentially built out. Only 91 acres, or

he major changes are conversion of 76
s of low-density residential to 65
f high-intensity commercial land use.

ed is in open space, parks and recreational land
of the watershed is in residential land uses, the majority
ntial use. Ten percent of the watershed is in institutional
and industrial lan® : other eight percent in use for transportation.

Future land use, also /M in Table 1-10, was derived from a compilation of zoning and
general land use plan information. The existing land use data was used as the base data
for future land use. In many cases, the planned land uses corresponded roughly to the
zoning for the same parcels. Where the planned land use and the zoned land use
differed, the classification that provided the greatest density was used.

Table 1-10 - Dogue Creek Existing and Future Land Use
Existing Future Change
Acres Percent | Acres Percent | Acres Percent

Land Use Type

Open space, parks,

; 5,169.6 41.4 4,892.0 39.2| -277.6 -5.4
and recreational

Belle Haven, Dogue Creek and Four Mile Appendix A
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Land Use Tvpe Existing Future Change
yp Acres Percent Acres Percent | Acres Percent

areas
Golf Course 265.5 2.1 265.5 2.1 0.0 0.0
Estate residential 174.3 1.4 74.6 0.6 -99.7 -57.2
Low-density 835.4 6.7 791.0 6.3| -44.4 53
residential
Medium-density 1,834.9 147| 21682 17.4| 3333 18.2
residential
High-density 1296.7 104 1,317.2 10.6 20.5 1.6
residential A
Low-intensity 69.6 0.6 4.0 5.7
commercial
High-intensity 219.2 1.8 58.5 26.7
commercial
Industrial 182.4 -13.7 -75
Institutional 1,062.3 23.7 2.2
Transportation 990.9 A4 0.3
Water 374.3 0.0
Total Dogue Creek | 12,475.1 Y 0.0

Due to rounding error, total percentag

The table shows that the watershe i i nly 3.5 percent of the land

use, or 439 acres, is forecast to cha
of open space and redevelopment of density residential to
333 acres of medi ‘ [ ' intenSfty commercial and 24

throughatt the watershed. Currently, 49 percent of
land uses, 22 percent is in low- and high-intensity

: ion. The existing land use data was used as the base data
for future land use. In ases, the planned land uses corresponded roughly to the
zoning for the same parCels. Where the planned land use and the zoned land use
differed, the classification that provided the greatest density was used.

Table 1-11 - Four Mile Run Existing and Future Land Use
Existing Future Change
Acres Percent Acres Percent | Acres Percent

Land Use Type

Open space, parks,

and recreational 61.6 4.7 40.2 31 -21.4 -34.7

areas

Estate residential 8.4 <1 0.0 0.0 -8.4 -100.0
Belle Haven, Dogue Creek and Four Mile Appendix A
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Land Use Tvpe Existing Future Change

yp Acres Percent Acres Percent | Acres Percent
Low-density 72.6 56 51.9 40| -207 285
residential
Medium-density 3137 24.0 357.7 27.4 | 440 14.0
residential
High-density 2475 19.0 249.0 19.1 15 <1
residential
Low-intensity 74.1 5.7 63.4 49| -107 -14.4
commercial
High-intensity 215.6 16.5 261.2 45.6 21.2
commercial
Industrial 27.0 2.1 -15.3 -56.7
Institutional 347 2.7 -14.6 421
Transportation 243.8 18.7 0.0 0.0
Water 6.7 0.0 0.0
Total Four Mile 1,305.7 00 0.0
Run

Due to rounding error, total percentages may be slight
Includes only areas within Fairfax County.

The table shows that the portion i d in this study is essentially
built out. Ninety-one acres, appro nd use, is forecast to

change. The major changes are co [
redevelopment of 21 acres of low-de
institutional land u i ial&nd 46 acres of high-

Bailey’s Crossroads can be expected
areas. Redevelopment is not
e, but it may provide opportunities

lots to higher d

In the late 1990s, cof with potential problems related to these types of impacts on
the surrounding areas, th€ County initiated a study to develop recommendations which
would address commonly raised issues of infill and residential development, including
lack of compatibility with the existing communities, added traffic and potential
congestion, tree and open space loss and stormwater management and erosion control
issues (Infill & Residential Development Study, 2000). The study made
recommendations to address issues of site compatibility (12 recommendations), added
traffic and potential congestion (five recommendations), loss of open space (four
recommendations) and stormwater management and erosion control (13
recommendations).

Belle Haven, Dogue Creek and Four Mile Appendix A
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As a result of the Infill Study, the Board of Supervisors approved some of the
recommendations and made amendments to the Policy Plan and Public Facilities
Manual addressing factors of site design, neighborhood context, environment, tree
preservation, transportation, public facilities, affordable housing, heritage resources and
stormwater management and sediment control. Further details of proposed actions can
be found in County Environmental Improvement Program (EIP) documents on the EIP
homepage (www.fairfaxcounty.gov/living/environment/eip/).

1.5 Impervious Area

As the area of impervious surfaces such as streets, parking lots and driveways
increases within the watershed, the amount of rainfall that be absorbed into the
ground is reduced. This can cause more water to quickl the land and into the
streams in a short period of time. The storm drainage is designed to direct this
excess stormwater runoff into the stream system, uently concentrates the

of the channel by causing accelerated erosio . An increase in the
stream channel width can change the aquaii [ ithi stream. As the
stream channel widens, the water becom from tree cover
decreases as mature trees are lost due to water

The acres of impervious surface watersheds were calculated
rs provided by the County.
Impervious surfaces include roads, '

1.5.1 Impervious Area— Belle Ha

The Belle Haven : as Shown on Table 1-12.
Imperviousness & d to increase by approximately 1.5

pervious Percent
Area (ac) Impervious
551.5 317
551.4 317

Overall, the Dog
Imperviousness a MAs in the watershed ranges from 11 percent in the
Potomac WMA to 27 pe t impervious in the North Fork WMA. Imperviousness across
the watershed is expected to increase by approximately 1.5 percent from future
development.

Table 1-13 - Dogue Creek WMA Imperviousness

Total Area | Impervious Percent
WMA .
(ac) Area (ac) Impervious
Barnyard Run 1,528.7 193.6 12.7
Mainstem 3,775.8 784.0 20.8
North Fork 2,805.6 768.7 27.4
Belle Haven, Dogue Creek and Four Mile Appendix A
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Potomac 2,629.0 282.3 10.7
Piney Run 1,736.1 395.7 22.8
Total Dogue Creek Watershed 12,475.2 2,424.3 19.4

1.5.3 Impervious Area— Four Mile Run

As shown on Table 1-14, the Fairfax County portion of the Four Mile Run watershed is
36 percent impervious. Imperviousness is expected to increase by approximately 1.5
percent from future development.

Table 1-14 - Four Mile Run Imperviousness

WMA Total Area Percgnt
(ac) Impervious
Four Mile Run 2,278.2 36.2
Total Four Mile Run Watershed 2,278.2

Includes areas outside of Fairfax County

1.6 Agquatic Resources

The Dogue, Little Hunting, Belle Haven Envi Ieted in 1976
by Parsons, Brinckerhoff, Quade and Douglas of the
streams in the Dogue Creek w ork of

Dogue Creek to poor on the mai
assessment sites in the watershe i Three sites were assessed

in the Belle Haven watershed resul i i nd one fair. There was no
data available during the same time j

In 1999, the Co
e determine [ ify areas with the greatest

The goal of > jon Strategy is not to restrict new development, but to
provide for more [ ensitive and sustainable development. Three watershed

Study, 2001). Categori@gi@pply to areas within the watershed that can be grouped for
similar restoration treatments. Each category includes goals and recommendations to be
implemented for watershed protection and restoration.

In addition to monitoring conducted by the County, the Northern Virginia Soil and Water
Conservation District (NVSWC) maintains a volunteer monitoring program throughout
Fairfax County. A summary of any available volunteer data is presented below for Dogue
Creek, Belle Haven and Four Mile Run watersheds.

Belle Haven, Dogue Creek and Four Mile Appendix A
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1.6.1 Stream Protection Strategy (SPS) and Volunteer Monitoring Results — Belle
Haven

The Belle Haven watershed is
characterized as Watershed Restoration
Level Il. The primary goal for Restoration
Level Il watersheds is to prevent further
degradation and to implement measures
to improve water quality.

e data collected from the
e within the Belle Haven
the SPS Baseline Study are
1-15. The location of the
unting Creek, is shown

The results

ed when this watershed was
A SPS Monitoring Location Iope(_j are likely con_trlb_u_tlng to
® Volunteer Monitoring Location ality. The most significant

Figure 1-2 — SPS baseline and volunteer ] o
sampling sites — Belle Haven watershed. A\l here are no known active monitoring
tes in the Belle Haven watershed under

for no data was available.

ategy B Data Summary — Belle Haven
Environmental Variables .
Projected
"Bioua | Habitar |Fish Taxa | S EE | R
. Score | Richness ; pervious
Integrity Impervious
Belle Haven Very
(BEBEO1) ery Poor Poor Very Low 36.4 50.0

1.6.2 Stream Protectr@
Dogue Creek

Strategy (SPS) and Volunteer Monitoring Results —

The Dogue Creek WMAs are divided among the three watershed management
categories. The majority of the watershed, including all of Piney Run and Barnyard Run
WMASs, Dogue Creek Mainstem downstream of Huntley Meadows Park, and the western
Potomac WMA is categorized as Watershed Protection Areas. The primary goal for a
Watershed Protection Area is to preserve biological integrity by protecting as much as
possible the existing conditions responsible for the current higher quality ratings of these
streams.
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The portion of the Dogue Creek Mainstem WMA upstream of Huntley Meadows Park is
characterized as Watershed Restoration Level |. The primary goal for Restoration Level |
watersheds is to re-establish healthy biological communities by identifying and improving
areas of stream degradation as much as possible.

The North Fork of Dogue Creek WMA is characterized as Watershed Restoration Level
Il. The primary goal for Restoration Level Il watersheds is to prevent further degradation
and to implement measures to improve water quality.

wn in Table 1-16 (listed
eam to downstream).

DCDCO1

MA sites.

air at all three
egrity scores varied from good
am Dogue Mainstem site,

DCNFO1

mut the Dogue Creek stream
stem, wi turalized populations
resent in both the mainstem of Dogue
eek and in the North Fork tributary. The
t significant problem noted in the SPS

Stédy was the limiting of habitat quality by
*ediment deposition.

A SPS Monitoring Locations
@ \/olunteer Monitoring Location

‘ Figure 1-1 — SPS baseline and volunteer

sampling sites — Dogue Creek watershed.
Ping st au v The large areas of undeveloped land on

E 4 Fort Belvoir Military Reservation and
Huntley Me protect the overall quality of the mainstem of Dogue
hboring watersheds with much higher levels of

impervious cover.

There is one NVSWC oring site in the Dogue Creek watershed. This site is located
on a tributary to the mainstem of Dogue Creek near its headwaters and received a rating
of unacceptable. A separate volunteer monitoring program conducted within Huntley
Meadows Park indicates good habitat with only a few problem areas.
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Table 1-16 - Stream Protection Strategy Baseline Data Summary — Dogue Creek

Composite Environmental Variables .

Stream Name Site ind i C n Projected
(Site Code) Condition | "XO" | Habitat |Fish Taxa| SUTeT | Percent

Rating lotic Score [ Richness ercen Impervious

Integrity Impervious
Dogue Creek 1 . .
(DCDCO1) Good Good Fair High 19.1 36
North Fork 1 .
(DCNFO01) Poor Very Poor Fair Low 24.3 32
Dogue Creek 2 . .
(DCDCO4) Good Fair Fair 14.1 26
Source: SPS Baseline Study Report, 2001. Sites are generally or m upstream to downstream.
1.6.3 Stream Protection Strategy (SPS) and V onitoring Results — Four
Mile Run

The Four Mile Run watershed is characteriz ation Level Il. The
primary goal for Restoration Level Il wate [ gradation and to

implement measures to improve water qu

from the
x County
e Four Mile Run watershed for
line Study are shown in

ery poor and fish taxa richness was very
w with the sample dominated by tolerant
cies. The index of biotic integrity was

. Stream modification was noted as a
ignificant problem in the Four Mile Run
watershed. Many streams have been
modified to allow large amounts of
stormwater to be quickly conveyed. This
results in many streams with banks
stabilized by concrete, rip-rap and gabion.
Due to the highly urbanized nature of this
watershed, in some areas stream reaches
are conveyed through a series of pipes
and concrete channels.

There are no known volunteer sampling
sites in the Fairfax County portion of the
Four Mile Run watershed.

Figure 1-3 — SPS baseline and volunteer
sampling sites — Dogue Creek watershed.
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Table 1-17 - Stream Protection Strategy Baseline Data Summary — Four Mile Run

Composite Environmental Variables
Stream Name Site Projected
(Site Code) condition | "GO | Habitat | Fish Taxa| Sorent | Percent
Rating lotic Score [ Richness ercen Impervious
Integrity Impervious
Four Mile Run Very
(FMLOO01) Very Poor Poor Poor | Very Low 43.7 51.0

Source: SPS Baseline Study Report, 2001.
1.6.4 Stream Physical Assessment (SPA)

To supplement the biological and habitat data collecte
Strategy Baseline Study, beginning in the fall of 200,
Stream Physical Assessment (SPA) on approxim
Fairfax County, including the Belle Haven, Do
Run watersheds. The results of the assess
process to develop management strategi
physical habitat assessment, a geomorph
information for all streams in the watershed

e Stream Protection
ews conducted a detailed
s of streams throughout

infrastructure
50 acres.

A visual assessment of stream si
information that may help explain
habitat assessment metrics specific
corresponding prlmarll to streams in
provinces, respe > Crg
Coastal Plain pré

el (channel alteration, sinuosity and
ank stability and buffer).

on the type of soils, the steepness of the grade and the
the channel. If one of these conditions is changed, the
channel will adjust ommodate the new conditions and find a new stable size
and shape. The most ¢ ant change that occurs with development in a watershed is
an increase in the amount of water flowing in a channel during storm events because of
concentrations of flow from impervious surfaces.

The geomorphologic assessment of the stream channels in the Dogue Creek, Belle
Haven and Four Mile Run watersheds are based on the Channel Evolution Model (CEM)
which gives insight into how stream channels change after a disturbance such as a
change in watershed land use. The CEM classifies streams into the five categories
shown below in Figure 1-4, and can be useful for predicting future conditions:
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loodplain

Type | — This represents pre-disturbance condition, with
well-vegetated streambanks.

Type Il — This is the first stage after disturbances to the
watershed. The dominant physical process in this stage
is bed degradation, with the beginning stages of stream
Headeutting incision (downcutting).

Type lll — At this stage
steep banks, and bal
the most unstable
Bank Failure is the dominant

gradation has led to overly
e is common. This stage is
tages. Channel widening

s are similar to the stream’s
and capacity. The new
inal channel and the

Terrace 2

Floodplain

Figure 1-4 - CEM categories

ws for the 2002 SPA study includes all
pacts on the stream, such as

ca obstructions, dump sites, head cuts,
Js and areas of deficient buffer.

es of stream assessed in the Belle Haven
as fair to very poor. Based on the length-weighted
atershed is the poorest quality watershed in the County.

watershed
habitat score,

- Stream evaluations of the stream channels in the Belle
Haven watershed resuli@éFin classifying all channels as Type lll, indicating unstable
channels with severe bank erosion.

Infrastructure Inventory. There were 38 inventory points collected for the infrastructure
inventory of the Belle Haven watershed. The majority of these points were areas of
buffer encroachment or locations of storm drain pipes where stormwater enters the
stream. The most severe of these points were three buffer points, one obstruction and
one erosion point all rated as having a severe impact on the stream system.
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1.6.4.2 SPA Summary — Dogue Creek

Habitat Assessment. Habitat was assessed on approximately 17 of the 32 miles of
stream within the Dogue Creek watershed. In comparison with the rest of the County,
the Dogue Creek watershed is in the lower range of quality. Of the assessed reaches, 3
miles (9 percent) of stream were rated as good, 9 miles (28 percent) as fair and 5 miles
(16 percent) as poor for habitat conditions. There were no reaches rated as excellent.

Geomorphology Assessment. CEM stream channel evaluations resulted in classifying
approximately 50 percent of the channels in the Dogue Creek watershed as Type llI,
indicating unstable stream channels experiencing severe bank erosion. Most of the
remainder of the watershed was categorized as Type 1V, | ting the stream channels
are beginning to recover after disturbance.

Infrastructure Inventory. The infrastructure invent ue Creek watershed
resulted in 313 inventory points. The most signii ere four head cuts,
three obstructions, two buffer points and on int. oints were all rated
as having an extreme impact on the strea

comparison with the rest of Fairfa
lower range of quality.
Geomorphology As ile Run, 60 percent
ith most of the remainder

d/shrub wetlands, as shown in Table 1-18. Nine acres are
‘ ing 14 are associated with stream systems or freshwater
impoundments. We &S in the Belle Haven watershed are primarily located in
Dyke Marsh along the 8@stern edge of the watershed and east of the George
Washington Memorial Parkway adjacent to the Potomac River.
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Table 1-18 - NWI Wetlands by WMA in Belle Haven watershed

WMA Total

Freshwater
Forested/
Freshwater

Freshwater
Emergent
Shrub

\Wetland
\Wetland
Riverine

Belle Haven
Total 74.1

1.7.2 Wetlands — Dogue Creek

There are 888 acres of wetlands in the Dogue Creek w.
Wetland Inventory (NWI) data shown in Table 1-19. O
freshwater forested or shrub wetlands, primarily locg
Mainstem and Barnyard Run WMAs. These typ

N
~
'—\
()]
3 |
o |

9 166.0
9 166.0

pproximately 690 acres are
ntley Meadows Park in the

continuously standing water but are subject t ere are an additional
104 acres of freshwater emergent wetland jnstem and Barnyard
Run WMAs. These types of palustrine we part of the year.
The remaining 83 acres or wetlands are of un ated with
stream systems and are heavily wetlands
associated with open water bod

impoundments.

Total

orested/
Riverineg

""" 341.2
2! 0.9 388.1

9 0.1 60.0

17.2 10.7 57.4

04| 9.6 7.1 40.8
645 9.6 8.1 887.5

The Fairfax Co ity, which owns and manages Huntley Meadows Park, is
currently restorin etlands of the park to its previous, more water-filled
condition. Goals of t are to preserve the biodiversity of this non-tidal marsh, the
only marsh of its type i irfax County. The project design will take into account site-
specific factors and will be maintainable by park staff and useable by visitors to the park.
Currently the area is in the beginning stages of survey, with flagging and stakes marking
existing wetland boundaries and areas that will be disturbed by construction. Additional
information, including preliminary site plans and historical aerial photos of the wetland, is
available at the County’s project website: http://www.fairfaxcounty.gov/parks/huntley/
restorationproject.htm.

1.7.3 Wetlands — Four Mile Run

As shown in Table 1-20, in the Fairfax County portion of the Four Mile Run watershed,
there are two large areas of wetland totaling approximately 5 acres. Three acres are
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freshwater forested/shrub wetlands located along Long Branch north of the Crossroads
Center Shopping Center. The remaining 2 acres of wetlands are associated with
freshwaterimpoundments.

Table 1-20 - NWI Wetlands by WMA in Four Mile Run watershed

O — o
g ol ©
WMA =— oc| 2 Total

= w0 @© 5
= =
Locl| 2o
[T NI )] 3 L O

Four Mile Run 2.86 2.47

Total 2.86 2.47

1.8 Water Quality

The streams of the three watersheds are re
Virginia State Water Control Board (SWC
and Four Mile Run watersheds are desig

also regulated with an allowabl
100 ml of water for two or more
percent of monthly samples collec
Escherichia coli, a type of fecal coli
geometric mean limit of 126 colonies
samples take during
per 100 ml fresh

through ongoing monitoring conducted
. Additionally, the Fairfax Department
en sampling the waterways

Dogue Creek Sampling'®ata. Available County data within the Dogue Creek watershed,
ranging from July 1999 to September 2006, including SPS Baseline and more recently
collected data, indicate one site on Dogue Creek Mainstem and one site along the North
Fork with a pH below the acceptable range of 6.0 and one site with a pH below the
acceptable range of 6.

For health department data collected between 2000 and 2002 at the single sampling site
in the Dogue Creek watershed, there was only one occurrence where pH was outside of
criteria limits out of a total of 53 samples. All temperature readings were within required

limits. Criteria exceedance for dissolved oxygen was higher, with 13 percent (7 samples)
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below the allowable dissolved oxygen limit. Fecal coliform samples exceeded the
maximum allowable limit of 200 bacteria per 100 ml of water for 89 percent of the
samples collected between 2000 and 2002, with the maximum reading in September of
2001 at 3100 colonies per 100 mL of water.

Four Mile Run Sampling Data. There was only one County data point available for the
Four Mile Run watershed. Data at this site was collected during the SPS baseline study
in August 1999, with no parameters falling outside of acceptable limits.

There is one health department sampling site in the Four Mile Run watershed. Of the 52
samples collected between 2000 and 2002, neither tempergteire nor dissolved oxygen
exceeded allowable limits and pH fell below criteria limits: nce. Fecal coliform
samples exceeded the allowable criteria limit for 41 of&48&mples (76 percent), with the
maximum value of colonies per 100 mL of water in 4 2001. Although this value

between 1997 and 2000, this high value was R3 total samples (14

percent).
303(d) List and TMDL — Section 303(d) of e state to
identify and report water bodies for which wat i ing met. The

list of impaired waters is compileghinto the 303( n referred
to as the 303(d) List). This repo e locations of the listed water
body and the cause and source o impairment. Once a water
body is listed as impaired, a plan is ater quality. This plan

takes into account the total amount o assimilate, or a total
maximum daily loadgEMBLI, and still MEet watedguality, s S. The restoration plan
is often referred tg ; i & lakget year for restoration.
Impaired waters

at are listed as impaired (Category
Fairfax County are listed as impaired for
g for this impairment in 2002.

In 2006, thgtid extending approximately from approximately
rivermile 2 with the Potomac River and tidal waters of Hunting Creek

to which severa s of Belle Haven watershed flow were listed in
i f Potomac River as Category 5 for aquatic plants

(macrophytes) with & schedule of 2010.

1.9 Forests

Forests provide many benefits for aquatic systems. Vegetation and fallen leaves slow
overland flow, reducing soil erosion. Nutrients are taken up by vegetation that might
otherwise enter the stream system. Streamside forest canopy, or riparian buffers,
provide shade and cool the water allowing for a higher dissolved oxygen concentration,
which is needed by fish and aquatic macroinvertebrates. Additionally, aquatic habitat
depends on the input of woody debris and stream bank root mats. Forest cover is also
required for terrestrial fauna. However, various species require forest of a certain size
and spatial distribution to provide adequate habitat. Stream corridors and the associated
Chesapeake Bay Resource Protection Areas (RPAs), a 100-foot forested riparian buffer
Belle Haven, Dogue Creek and Four Mile Appendix A
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around all perennial streams in the county, provide some connection between forest
cover and stream valleys, however upland forest cover does not have direct connectivity
in most parts of the watershed.

1.10 Stormwater Management
1.10.1 History of Stormwater Management in Fairfax County

In the early 1900s, the population of Fairfax County was only slightly over 12,000 and
development was basically unregulated. Stormwater controls consisted primarily of
digging ditches or using pastures to prevent flooding.

anual, the main goal of
fmanagement only consisted
igonstruction leading to

By 1964, with the adoption of the first Policy and Guideling

stormwater management was flood prevention. Storm r
of maintaining adequate drainage through curb-and-gfitte:
concrete pipes or channels, which emptied into theffieares
storms, including Hurricane Agnes, occurred dui is ti ating intense peak flows

) The

ential downstrean™®During this
olling water quantity, began to
Fairfax County became one

During the 1970s, the population
associated development increas
time, stormwater detention, with

of the first jurisdictions in the U.S. to
requirement when it was required by

management pra educe or even prevent the discharge of

- BMPs can be either structural (such as
or non-structural (such as public
evelopment). See Table 1-21 for BMP

nt Treatment Types
Quality Quantity
(acres) Qualit
(acres
Belle Haven 1
Belle Haven Total 798 1
Dogue - Barnyard Run 762 3
Dogue - Mainstem 1,599 1,45
Dogue - North Fork 1,255 27
Dogue - Potomac 3,350 74
Dogue - Piney Run 110
Dogue Creek Total 7,076 2,50
BMP Data not available for Four Mile Run watershed
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1.10.2 Chesapeake Bay Preservation Ordinance

In 1993, 100-foot buffers around perennial stream corridors were designated as
Resource Protection Areas (RPAs) and the rest of the County was designed as a
Resource Management Area (RMA). These designations governed the type and amount
of new development and redevelopment that could occur in the environmentally
sensitive areas of the County.

1.10.3 Flooding and Drainage Complaints

A total of 254 complaints were received by the Maintenance and Stormwater
Management Division throughout the Dogue Creek watershed, 71 in the Belle Haven
watershed and 55 in Four Mile Run.

e comments that were
e for one comment to be

Complaints were organized into eight categories. So
received contained several different complaints, s
placed into more than one category. The eight
flooding, road flooding, yard flooding, miscell

Belle k ile Run
Total G

Category ~Amnlaintc ~amnlaintc Percentage
Erosion I T X o
House Flooding ] 14 25
Road Flooding 4& 2 4
Yard Flooding 27 34 104 © 15—y
Miscellaneous 18 33
Flooding =~ O 4 T
3 5

____________________________________ e

0 0

254 100 55 100

The miscellaneous
water, overflows and

ategory includes those comments regarding standing
g which were not designated as a specific type (i.e. house,

road or yard). The other Category includes those complaints such as lost items in the

storm drain, maintenance or repair needs or requests for more information.

As shown in Table 1-22, the majority of the complaints across all watersheds were
regarding house, yard or miscellaneous flooding. Blocked or clogged inlets were the next

most numerous type of complaint.
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2 Watershed Management Area Characterization
All maps for Chapter 2 are attached as an Appendix to this document.

2.1 Introduction

Three levels of watershed management units have been used for this plan. The first
level is the watershed, a land area typically from 10 to 100 square miles. The
watersheds represented in this plan are the drainage areas for Dogue Creek, Belle
Haven and Four Mile Run. Statewide water quality monitoring and management is
focused at the watershed level.

The next smaller management unit for this plan is the Wagg d Management Area
(WMA). WMAs are areas of about one to 10 square milgg #tade up of one or more
tributaries that drain parts of the watershed. Several @fthe larger tributaries of the Dogue
Creek watershed have been defined as WMAS, ing ard Run tributary,
Mainstem, North Fork, Piney Run and Potoma rshed, adjacent to the
draining directly to
the Potomac and therefore was not furthe
watershed was also not subdivided into

Planning at the WMA level focu
habitat for fish and other aquatic
they are usually within one or two
implement management measures | . end to be more uniform
in relation to land use and pollutant s [
solutions is also leg

The most detailed r this plan is the subwatershed, areas of
100 to 300 acres. THe areas and are modeled to estimate
flows and pollutant load watershe is used to pinpoint areas within a

identification of pollt
restoration opportunit

es, current stormwater management and potential
0ss the various watersheds.

Neighborhood Source Assessment. The Neighborhood Source Assessment was
conducted as part of the Unified Subwatershed and Site Reconnaissance (USSR), the
purpose of which is to evaluate the pollution-producing behaviors in residential areas to
help target education messages and voluntary stewardship programs. A subsample of
neighborhoods within the watershed was assessed to provide representative coverage
of existing residential areas. Field crews drove through each neighborhood to get a
sense of its general characteristics, such as the location of downspout drainage, turf
management status, curb and gutter condition and the amount of forest canopy. Where
needed, the pre-identified neighborhood was split into multiple neighborhoods when one
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portion of the neighborhood had significantly different characteristics (e.g., larger lawns,
less forest canopy, etc.).

Hotspot Site Investigation. The Hotspot Site Investigation was conducted to evaluate the
pollution-producing behaviors at commercial hotspots (e.g., gas stations, restaurants,
industrial areas, etc.) to help target education messages and voluntary stewardship
programs. The goal was to quickly identify areas where stormwater pollution is
generated and identify ways to mitigate it. A subsample of potential hotspots within the
watershed was assessed to provide representative coverage. At each hotspot, field
crews evaluated various site activities, including vehicle operatlons outdoor material
storage, waste management, condition of the building, par , and landscaped areas,
and stormwater infrastructure. Due to the high number g V|S|ted, field crews
completed the HSI form for only those sites that were to have significant, solvable
problems. Generally, recommendations for these sj watershed-wide, non-
ent and outdoor storage

practices.
2.1.2 Existing Watershed Modeling

Storm events are classified by the amount
duration of a storm. Based on many years of
strength have been established be
occurring within any given year.
larger storms of equal duration.

s occur more frequently than
r storm (having a 50 percent

Hydraulic modelgi¥Fepresent the effect of stormwater runoff from a particular
rainfall event on both man-made and natural systems. These models can predict
both the ability of man-made culverts/channels to convey stormwater runoff and
the spatial extent of potential flooding.

Table 2-1 below shows three storm events and the rationale for modeling.
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Table 2-1 - Storm Event Modeling Rationale

Storm Event Rationale for being Modeled

2-year, 24hr Represents the amount of runoff that defines the shape of the receiving
streams.

10-year, 24hr Used to determine which road culverts will have adequate capacity to

convey this storm without overtopping the road.
100-year, 24hr Used to define the limits of flood inundation zones

Hydrologic Modeling. Hydrologic modeling was performed using the EPA Storm Water
Management Model, version 5. At the time of this writing, model results were preliminary
and a final calibrated model had not been developed.

Water Quality Modeling. Water quality modeling consi f estimating pollutant loads

from each subwatershed with STEPL, a spreadsh he model estimates loads
for total nitrogen (TN), total phosphorus (TP), bi emand (BOD) and total
suspended solids (TSS).

RAS program developed by the & S ( [ . f this writing, results of the
modeling are preliminary and are R@hj :

The purpose of the i iSE0, [ VSiematiCteans of compiling

i nking WMASs and

Zation and nmodeling results provides a
onsider which areas should undergo

anagers to use as thay
» A ing W

Table 2-2 - IndT€

Indicator Type
Watershed Impact

aifat health, biotic integrity) which are linked to the county’s goals and
objectives

Programmatic Reports the existence, location or benefits of stormwater management
facilities or programs
Source Quantifies the presence of stressors and/or pollutant sources

These indicators are combined to generate composite scores which are used in the
prioritization and subwatershed ranking process.
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2.2 Belle Haven Watershed
2.2.1 General Characteristics

The Belle Haven watershed includes the Belle Haven Estuary and two main tributaries:
Spring Bank Tributary and Eastern Tributary.

The streams within the Belle Haven WMA extend for approximately 2.9 miles. Of this,
approximately 1.75 miles were not assessed because they have been piped or
channelized. All of the assessed streams within the Belle Haven WMA were categorized
as CEM Type lll riffle/run streams with moderate to high slopes in very poor condition.
The dominant substrate in this WMA was sand.

2.2.2 Field Reconnaissance

In the Belle Haven WMA field crews conducted sey,
assessed nine neighborhoods to determine pote
potential treatment practices. The results of t

t Site Investigations and

Hotspot Site Investigations
Field crews assessed the Belle View Shop east corner of

waste management and physica
acceptable, and there was no evid h
While the parking lot appeared to beé
back were beginning to break up. On
noted in the gutters

the storm drain system.
of the paved areas in the

d Kings Highway was
4 1980, the mall's land use was
ysical plant sources. Of these, waste

assessed for hotsp@
commercial, with onl

amdscaping was evident. Waste management

( lid. The building showed stains and the parking lot was
breaking upin 8 : SEOIM drain inlet was seen with considerable accumulation of
litter on the edges o perty. The site was rated as a potential hotspot.

An assessment was made of two car dealerships at the northern end of the watershed in
the 5900 block of Richmond Highway. Vehicle operations included storage,
maintenance, and repair of vehicles. There was no evidence of any activity other than
storage outside. No fueling areas, vehicle washing or evidence of spills were seen. One
dealership had what appeared to be temporary storage of closed drums of materials
outside uncovered. Containers were in good condition, although there was some
staining visible in the vicinity. Waste management, turf landscaping, and the physical
plant were not rated as potential pollutant sources. The site was rated not a hotspot.
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Belle Haven Marina, the only VPDES permittee in the Belle Haven watershed, was
assessed for hotspot status. There were no vehicle operations or material storage
sources on the site. Waste management was acceptable, with no issues with dumpsters
or litter. The physical plant showed signs of stains, dirt and general wear. Drainage from
the entire site is direct to the Potomac River. Parking areas were gravel. Landscaped
areas made up about 10 percent of the site. Half of this was turf and half was bare soil.
No stormwater treatment was observed. Signs were posted describing procedures for
handling hazardous material, and signs identifying the location of the oil spill cleanup kit.
The site was rated a potential hotspot.

Neighborhood Source Assessments
Westgrove is a single-family development 50 to 60 year
Forest Drive and Westgrove Boulevard. Villamay, jus
was assessed at the same time. The neighborhoo
with 10 to 15 percent tree canopy. No pollution i

cated between Wake
south and built in the1960s,
out 30 percent impervious,

obstructions; however, they had not been iled. Vi to have a
significant number of high-maintenance la as observed
in the field.

_ g Center, consists of medium
density single-family detached hot in the 1940s. The area was

ther than curb and gutter;

these were in goe of dmlitter or sediment

undergoing redevelopment. No pollution

{o redevelopment was observed. The
ercent impervious, with the remainder in turf. About
ered with tree canopy. No pollution indicators
of litter, dumping, or oil stains; only minor

e seen in gutters. Stream channels through the area

Belle Haven Meadow Single-family detached subdivision built in 1989-1990 on
approximately one-quan@r-acre lots, estimated at 40 percent impervious with most of the
remainder in turf and about 5 percent landscaped areas. Sidewalks, curb, and gutter
were clean and dry and there was no evidence of litter or dumping. Storm drain inlets
were also clean. No pollution indicators were found.

Temple View subdivision, west of West Potomac High School was assessed. The
neighborhood consists of single-family detached housing on approximately one-quarter-
acre lots, built in the 1940s and 1950s. The area is about 35 percent impervious, with
about 60 percent in turf which appeared to be low- or medium-maintenance. A small
area, less than 5 percent, was bare soil. No sidewalks were present: streets are drained
by grass channels and roadside ditches which combine to flow between properties to
Belle Haven, Dogue Creek and Four Mile Appendix A
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drain the neighborhood. There was evidence of infill development and remodeling. About
half of the driveways were gravel and half were paved. No litter or trash was observed in
yards. Because of the construction activity, unpaved driveways, and open section
drainage, this neighborhood showed potential for sediment pollution. There is, however,
good potential for onsite retrofits of the drainage system to dry or wet swales.

Belle Haven Towers, adjacent to Richmond Highway, is a high-rise apartment complex
built in the 1960s and 1970s. It was estimated to be 85 percent impervious, with about
12 percent covered in turf and 3 percent in landscaped areas. Tree canopy was minimal.
All parking areas were 100 percent impervious, and bordered with curb and gutter, which
contained a minor amount of leaves organic matter. Despitgdthe long-term car parking,
the parking area showed little evidence of oil and greas . Storm drain inlets were
clean and free of obstructions. The area is not a sour noff pollution.

The Belle Haven neighborhood, extending south a intersection of
Richmond Highway and Fort Hunt Road, app ilt in two phases. The
northeastern section consists of lots built fr nt, while the

lots showing
signs of reconstruction. The original lots are a ious; with
55 percent turf and 10 percent lag
rb, gutter, and storm drains.

s were clean. There was no

Future Change

Percent Acres Percent | Acres Percent
20.7 313.1 18.0 -46.4 -12.9

Recreatio eas
Golf Course il 8.7 150.6 8.7 -0.4 -0.3
Estate Residenticii. 9.9 0.6 2.9 0.2 -7.0 -70.7
Low-Density Resid@fitial 72.2 4.2 42.3 2.4 -29.9 -41.4
Medium-Density Residenti 434.7 25.0 499.1 28.7 64.4 14.8
High-Density Residentid 190.1 10.9 190.9 11.0 0.8 0.4
Low-Intensity Commercial® 26.2 1.5 19.3 1.1 -6.9 -26.3
High-Intensity Commercial 87.2 5.0 1131 6.5 25.9 29.7
Industrial 24.0 14 24.0 1.4 0.0 0.0
Institutional 58.2 3.4 57.7 3.3 -0.5 -0.9
Transportation 311.3 17.9 311.3 17.9 0.0 0.0
Water 13.0 0.7 13.0 0.7 0.0 0.0
Total 1,737.3 100.0 1,737.3 100.0 0.0 0.0

Total impervious area for the WMA is approximately 552 acres, or 32 percent of the total
WMA area of 1,737 acres.
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2.2.4 Stormwater Infrastructure

Stormwater Management

County records indicate that there are 20 stormwater management facilities within the
Belle Haven WMA. These facilities provide control for 5 percent of the WMA. There are
no existing or planned regional ponds in the WMA. Five percent of the total area has
guantity control only and the remaining 2 percent receives only quality control.
Stormwater infrastructure is shown on Map 17.

2.2.5 Stream Condition
Stream conditions for this WMA are shown on Map 18.

Erosion
There was a total of 1,800 linear feet of erosion on bo
identified in the WMA at three specific erosion locati
restoration potential.

“right and left stream banks
lese erosion sites had low

Outfall Impacts
As part of the Stream Physical Assessme
Haven WMA. All were within 50 feet of the 18to 96

debris. Neither of t
the stream.

Habitat
Of the assesset
as fair, 889 feet

None of the assessed ams were classified as optimal. All of the streams were
classified as marginal for epifaunal substrate and channel flow status, drought and
normal flow. Most of the streams were classified as poor for bank protection and
vegetative buffer zone width.

2.2.6 WMA Modeling

Three subwatersheds on the northern end of the WMA (BE-BH-0010, BE-HC-0020, and
BE-HC-0025) show the highest modeled pollutant loads, based primarily on medium and
high-density residential development. The best quality subwatershed (BE-BH-0005) is
on the southeast side of the WMA, containing open space. See Table 2-4 for results.
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Table 2-4 - Belle Haven Water Quality Modeling Results

Pollutant Loading

TN TP TSS
Subwatershed Ib/ac/yr Ib/aclyr  tlaclyr
BE-BH-0000 2.6 0.5 0.09
BE-BH-0005 55 0.8 0.13
BE-BH-0010 9.0 1.4 0.21
BE-BH-0015 6.2 1.0 0.14
BE-HC-0000 4.2 0.7 0.11
BE-HC-0005 0.6 0.2 0.05

BE-HC-0010 7.1 11 0.16
BE-HC-0015 5.6 0.9 0.13
BE-HC-0020 8.9 1.2 0.19
BE-HC-0025 10.8 1.6 0.24
BE-PO-0000 55 0.9 0.16
BE-PO-0005 6.7 11 0.16

2.2.7 Corps of Engineers Flood Analysi

In 2008, the US Army Corps of
Analysis study to examine vario
watershed. The Corps performead
plans but stopped short of conduct
federal funding. As a result of this st
combination with an_nterior pumping
with annualized eg [

end for approximately 5.26 miles. Of this,
ere not assessed because they were classified as
in the Barnyard Run WMA, 2,271 linear feet

as Type I Channels in fair condition with silt substrate.

ere categorized as Type Il Channels in poor condition
reams surveyed were characterized as glide/pool

The Barnyard Run WMA is primarily forested. There were no hotspots or neighborhoods
identified during the initial GIS desktop analysis that required further investigation.

2.3.3 Land Use

The Barnyard Run WMA is characterized by open space, parks, and recreational areas,
which make up 60 percent of the WMA. Residential land uses make up approximately 25
percent of the total with 16 percent in medium-density residential use. A summary of the
land use within the WMA is shown in Table 2-5 and on Map 19, attached.
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Table 2-5 - Barnyard Run Existing and Future Land Use

Land Use Type Existing Future Change
Acres Percent Acres Percent | Acres Percent
Open Space, Parks, and 917.1 60.0 912.7 59.7 -4.4 <1
Recreational Areas
Golf Course 0.0 0.0 0.0 0.0 0 0
Estate Residential 11.2 <1 6.0 <1 -5.2 -46.4
Low-Density Residential 19.2 1.3 18.2 1.2 -1 -5.2
Medium-Density Residential 236.8 155 245.3 16.0 8.5 3.6
High-Density Residential 113.1 7.4 1135 7.4 0.4 <1
Low-Intensity Commercial 0.8 <1 0.84n <1 0 0
High-Intensity Commercial 0.0 0.0 o> 00 0 0
Industrial 6.3 <1 y 4 <1 0 0
Institutional 24.7 16| 4 264 1.7 1.7 6.9
Transportation 77.6 51 (@ /7S 5.1 0 0
Water 121.9 8 ¥ 121.9 8.0 0 0
Total 1,528.7 1,528.7 .0 0 0
Total impervious area for the WMA is app tely 194 acres, or 1 ent of the total
WMA area of 1,529 acres.
2.3.4 Stormwater Infrastruct
Stormwater Management
County records indicate that there gement facilities within the

Barnyard Run WMA. These facilities [ ent of the WMA.
Additionally, there are two existing re
is shown on Map 2

Assessment, eight outfall pipes were located in the
ithin 100 feet of the channel and ranged in size from 12
to 48 inches. None'¢ were identified as causing major erosion.

Stream Crossings
During the Stream Physical Assessment, four stream crossings were identified in the
Barnyard Run WMA. None of the crossings were having a significant impact on stream
condition or causing any notable erosion.

Obstructions

There are two obstruction sites located in the Barnyard Run WMA, both of which are
trees, debris and sediment. Neither of these obstruction sites is thought to be impacting
fish movement within the stream.

rmwater infrastructure
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Stream Buffers
All of the stream buffer encroachments in the Barnyard Run watershed are lawn. There
were eight deficient buffer points all of which were severely impacting the stream.

Habitat

Of the assessed stream reaches within the WMA, 2,271 feet (73 percent) were classified
as fair habitat for aquatic life and 843 feet (27 percent) as poor. Of the assessed
streams, 50 percent were classified as optimal for channel alternation. All of the streams
were classified as poor for bank vegetative protection and vegetative buffer zone width.

2.3.6 WMA Modeling

Three subwatersheds on the northern end of the WMA -0030, DC-BY-0035 and
DC-BY-0040) show the highest modeled pollutant loa ed primarily on medium and
high-density residential development. The best quali tersheds (DC-BY-0000 and
DC-BY-0010) are at the center and south end of t aining open space. See
Table 2-6 for results.

Table 2-6 - Barnyard Run Water Quality Mo

Pollutant Loading
TN TP TSS

Subwatershed | Ib/ac/yr Ib/ac/ t/aclyr
DC-BY-0000 0.8 h
DC-BY-0005 1.0
DC-BY-0010
DC-BY-0015
DC-BY-0020
DC-BY-0025
DC-BY-0030
DC-BY-0035
DC-BY-0040
DC-
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2.4 Dogue Creek Watershed — Mainstem WMA
2.4.1 General Characteristics

The streams within the Dogue Creek Mainstem WMA extend for approximately 10.4
miles. Of this, approximately 5.7 miles were not assessed. Of the assessed streams,
1,521 linear feet were categorized in the CEM as Type Il channels in fair to good
condition with sand and gravel substrate. Approximately 2.2 stream miles were
categorized as CEM Type Il channels in poor condition with sand, silt, and gravel
substrate. Another 2.2 stream miles were categorized as CEM Type IV channels in fair
condition with sand and gravel substrate. All of the streams surveyed within this WMA

landscapes.
2.4.2 Field Reconnaissance

In the Dogue Creek Mainstem WMA field crew
Investigations and assessed 2 neighborhoo [ | runoff pollution
sources and identify treatment practices. [ in the Potomac
WMA adjacent to the Mainstem WMA wa . assessments
are discussed below.

Hotspot Site Investigations
The Woodley Shopping Center garba at were located near a storm
drain without runoff diversion or se [ nspouts drain to the paved
parking lot, which was clean at the amount of landscaping

imately 80 percent of low
treatment practices were found.

stations'¥
Memorial icles were observed being maintained and repaired
outside withol [ methods. Fueling areas where found to be uncovered
drains. Garbage dumpsters were in good condition, but
ets. Downspouts drained to either a clean paved parking
or they were directly ed to the storm drain system. Approximately three percent
of the site had some sort'of landscaping that drained toward a storm drain. No
stormwater treatment was present. This site was identified as a confirmed hotspot.

drained toward sto

The Pear Tree Village Shopping Center locate at 8751 Richmond Highway was
comprised of shops, apartments, a hotel and a restaurant with clean exteriors. Garbage
dumpsters were observed to be in good condition or behind locked gates with no runoff
diversion methods or secondary containment. Downspout drainage was discharging to
both pervious and impervious surfaces throughout the site, in addition to being directly
connected to the storm drain system in a few cases. A small amount of landscaping
comprised of trees and turf grass with moderate upkeep drained toward storm drain
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inlets and accounted for organic matter build up on impervious surfaces. This site was
classified as a potential hotspot.

At the Kingstowne Shopping Center located at 5870 Kingstowne Center loading and
unloading operations were present, but did not drain towards a storm drain. Landscaping
areas were minimal and were primarily comprised of turf grass; these areas did drain to
the storm drain system. A wet pond across the street from the shopping center treats the
stormwater drainage from this site. This site was not classified as a hotspot

A shopping center located on Sir Viceroy Drive was |dent|f|ed as a potential hotspot.
Onsite waste included both garbage and construction mat s. Dumpsters were in poor
condition and evidence of leaking was noted. Secondar inment or runoff diversion
methods were not found. The paved parking lot was and downspouts were
connected directly to storm drains. Maintained turf rised approximately 10
percent of the site, and non-target irrigation that toward the storm drain
system was noted. There were also leaking g al-Mart observed
during the time of the investigation. A smal [ ility was present.

The Ruby Tuesday restaurant located at 6
dumpsters that were in extremely poor conditl
damaged, leaking, lacking cover
on the storage area. Maintained
This site was classified as a pote a

ed accumulating organic
to a storm water inlet. This

ge'containers were not Landscaping was at
orm drain inlets. Not stormwater treatment practices
a potential hotspot.

At KLNB Inc8 [€dl at the Shops at Telegraph on Telegraph Road, waste
material was p i 2d of garbage that was stored appropriately in dumpsters
with runoff diversi@ dscaping was at a minimum and drained directly to storm

drain inlets. No stor
as a hotspot.

eatment practices were found. This site was not classified
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Neighborhood Source Assessments

Kingstowne Residential is a single-family development approximately 10 years old
located along Greendale Village Drive, Castle Bar Lane, Castle Bar Court, Clonmel
Court, Donegan Court, Trumpington Court, Green Glen Court and Green Glen Lane with
less than one-quarter-acre lots. In this neighborhood there is approximately 65 percent
impervious, 20 percent grass, 10 percent landscaping, 5 percent bare soil and 5 percent
tree canopy. There was no dumping or trash present, and the sidewalks and curbs and
gutters were clean. Storm drains were present, but not stenciled. Although the age of the
development requires it, no stormwater treatment was observed in the field.

n Castwellan Drive,

., Dustinable Lane, and
rised of approximately 70

5 percent bare soil, and 10
in inlets were present,
iled but were clean and

A multifamily dwelling approximately 15 years in age locat
Ballycastle Circle, Jowett Court, Castlefin Way, Dunma
Warren Point Court was evaluated. This complex wa
percent impervious, 20 percent grass, 5 percent la

free of obstructions. Open space was obse atment was
evident.

A neighborhood in the Potomac WMA contain es on one-
half to three-quarter acre lots w. [ t, and

Neitzey Place. Moderate infill a ident and approximately 40
percent of the neighborhood was i ver. Downspout discharge to

both pervious and impervious surfal i percent. There were no
sidewalks, curb and gutter or storm i ) water facilities were
found.

2.4.3 Land Us

40 percent open space, parks and
jdential and 12 percent institutional. A
in Table 2-7 and on Map 22.

uture Land Use

Future Change

Percent Acres Percent | Acres Percent
40.6 1,427.9 37.8 -105.7 -6.9

Recreational :
Golf Course Ul 4.1 155.5 4.1 0.0 0.0
Estate Residential G 55.6 1.5 25.9 <1| -29.7 -53.4
Low-Density Residentigi, 104.7 2.8 115.1 3.0 10.4 9.9
Medium-Density ResideRiiaRy” 462.7 12.3 569.0 15.1 | 106.3 23.0
High-Density Residential = 357.7 9.5 360.7 9.6 3.0 <1
Low-Intensity Commercial 44.3 1.2 51.8 1.4 7.5 16.9
High-Intensity Commercial 131.3 3.5 156.9 4.2 25.6 195
Industrial 19.8 <1 7.0 <1 -12.8 -64.6
Institutional 447.2 11.8 442.6 11.7 -4.6 -1.0
Transportation 278.3 7.4 278.3 7.4 0.0 0.0
Water 185.1 4.9 185.1 4.9 0.0 0.0
Total 3,775.8 100.0 3,775.8 100.0 0.0 0.0

Total impervious area for the WMA is approximately 784 acres, or 21 percent of the total
WMA area of 3,776 acres.
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2.4.4 Stormwater Infrastructure

Stormwater Management

County records indicate that there are 51 stormwater management facilities within the
Dogue Creek Mainstem WMA. These facilities provide control for 31 percent of the
WNMA. There are three existing and no planned regional ponds in the WMA. Stormwater
infrastructure is shown on Map 20.

2.4.5 Stream Condition
Stream conditions for this WMA are shown on Map 21.

Erosion
There was a total of 3,300 linear feet of erosion on bot
identified in the WMA at eight specific erosion locati
moderate restoration potential.

ht and left stream banks
se erosion sites had

Outfall Impacts
As part of the Stream Physical Assessme [ ted in the Dogue
Creek Mainstem WMA. All were within 1 ed in size from

Stream Crossings
During the Stream Physical Ass ings were identified in the
Dogue Creek Mainstem WMA. Ongei ' sing was having a
moderate impact on stream conditio i i ose an immediate threat
to the roadway or other structures.

Obstructions
gue Creek Mainstem WMA, both of
t. One of these obstruction sites is

€ Mainstem WMA are lawns, although a
am. There were 23 deficient buffer points; 19 of

s within the WMA, 303 feet (one percent) was classified
as good, 3.5 miles as fair, one mile (22 percent) as poor, and 700 feet (3
percent) as very poor:

Of the assessed streams, 23 percent were classified as optimal for bottom substrate and
45 percent as optimal for pool substrate characterization. Eighty-four percent of the
streams were classified as poor for bank vegetative protection. The majority of streams
were also classified as poor for bank stability and vegetative buffer zone width.

2.4.6 WMA Modeling

Four subwatersheds on the northern end of the WMA (DC-DC-0075, DC-DC-0085, DC-
DC-0005 and DC-DC-0110) show the highest modeled pollutant loads, based primarily
on medium and high-density residential development. The best quality subwatersheds
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(DC-DC-0020 and DC-DC-0030) are on the southwest side of the WMA, containing open
space and institutional development. See Table 2-8 for results.

Table 2-8 - Dogue Creek Mainstem Water Quality Modeling Results

Pollutant Loading

TN TP TSS

Subwatershed | Ib/ac/yr Ib/aclyr  tlaclyr

DC-DC-0000 35 0.5 0.09

DC-DC-0005 3.9 0.6 0.10

DC-DC-0010 3.9 0.6 0.09

DC-DC-0015 2.9 0.5 0.08

DC-DC-0020 0.7 0.1 0.04

DC-DC-0025 2.2 0.4 0.07

DC-DC-0030 0.4 0.1 0.03

DC-DC-0035 1.3 0.2 0.04

DC-DC-0040 24 0.4

DC-DC-0045 3.7 0.6

DC-DC-0050 5.8 0.9

DC-DC-0055 0.8 0.1

DC-DC-0060 4.4

DC-DC-0065 1.9

DC-DC-0070 4.5

DC-DC-0075 7.6

DC-DC-0080 5.6

DC-DC-0085 7.9

DC-DC-0090 | i NGIEu.

DC-DC-0095 |@W4.4 0.7

DC-DC-0100 0.5

DC-DC-0105
DC-DC-0110
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2.5 Dogue Creek Watershed — North Fork WMA
2.5.1 General Characteristics

North Fork Tributary begins near Old Mount Vernon Road and flows for approximately
three miles in a southwesterly direction to its confluence with Dogue Creek near Mount
Vernon Memorial Highway.

The streams within the North Fork WMA extend for approximately 9.8 miles. Of this,
approximately 2.9 miles were not assessed. All of the streams surveyed within this WMA
were characterized as glide/pool prevalent streams in low to_moderate gradient
landscapes. Of the assessed length, three stream miles ategorized as CEM Type
Il channels in poor condition with sand and gravel sub r Approximately 3.9 stream
miles were categorized as CEM Type IV channels i ndition with sand and gravel
substrate.

2.5.2 Field Reconnaissance

In the Dogue Creek North Fork WMA fiel
Investigations and assessed seven neigh runoff pollution
sources and identify treatment practices. Th
discussed below.

Hotspot Site Investigations
The Mount Vernon Shopping Cen age dumpsters were
observed to be in good condition. H ed on the concrete and
were found, and

ite was classified as a

icinity of Russell Road was
led. The site was generally viewed to
sal and a clean exterior. This site was

: 'bage dumpsters associated with the business
center were fO factory condition. This site was classified as a potential

hotspot.

Located off of Richmd ghway, a county office building, a veterinarian office and auto
clinic were investigated."n the parking lot of the county office building, nine fleet vehicles
were observed being maintained, repaired and stored. Garbage from the building was
stored behind a locked containment area and stains on the pavement were observed.
The county building was clean with approximately 10 percent landscaping and vegetated
stormwater retention pond was located on the premises. Both the veterinarian office and
auto clinic were fully fenced, and therefore no observations could be made. This site was
classified as a potential hotspot.

The Sabor Catracho restaurant located at 8368 Richmond Highway had adequate
garbage disposal and dumpster condition; however, it was located in close proximity to a
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storm drain inlet. The structure itself was clean, while the parking lot was somewhat
degraded. Landscaping and forest canopy were minimal. This site was classified as a
potential hotspot.

NAPA Auto Parts and a sporting goods store, located at 8351 Richmond Highway, were
assessed together due to their close proximity. Garbage dumpsters were in satisfactory
condition, but the parking lot and paved areas were stained and degraded. Downspouts
discharged directly to the pavement. This site was classified as a potential hotspot.

Pretty Pets, a pet grooming business located at 8369 Richmond Highway, was a well-
kept facility with good waste management practices. Land ing areas surrounding the
business were comprised of approximately 20 percent f nopy and 20 percent turf
grass. These areas were observed accumulating org tter on adjacent impervious
surfaces that drained to a stormwater inlet. This sit lassified as a hotspot.

8401 Richmond Highway. Waste material
that was stored appropriately in a dumpst
parking lot were in good condition but stor

posed of garbage
The bundmg and

Highway were found to be poor ¢ ‘ ith di . Garbage dumpsters were in
2] drain inlet that lacked

fraterial storage was not found to be
but uncovered Ioadmg and unloading operatlons

were investigated. A€ St this site that may be contributing to pollution included the
fueling and maintenan vehicles. Vehicle fueling areas were found to be uncovered
and vehicles were observed being washed outside in an area that drained directly to the
stormwater system. The parking lot had both paved and gravel surfaces with stains
throughout and stormwater treatment practices were apparent. This site was classified
as a potential hotspot.

A car care garage on Forest Place was observed in poor condition with a damaged and
dirty exterior. Here, approximately three vehicles were observed being maintained and
stored without runoff diversion methods. A garbage dumpster was noted to be in good
condition, but wood pallets and other junk material was being stored behind the building.
The parking lot was comprised of paved and gravel surfaces that were breaking up and
Belle Haven, Dogue Creek and Four Mile Appendix A
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in poor condition. Downspouts discharged directly to impervious surfaces and no storm
water treatment practices were found. This site was classified as a potential hotspot.

An animal hospital located off of Richmond Highway was well-kept and the dumpsters
were observed to be in good condition. Landscaping was at a minimum, but did drain to
storm drain inlets. Downspouts discharged directly to impervious surfaces and no storm
water treatment practices were found. This site was classified as a potential hotspot.

At Wick’s Repair Inc located at 8600 Richmond Highway, lawnmowers and propane
tanks were observed being stored outside, uncovered, on an asphalt surface.
Approximately half of the downspouts discharge to impervi surface and no
stormwater treatment practices were present. Storm draj rs were somewhat

clogged with sediment, organic material and litter. Thi as classified as a potential
hotspot.

Located off of Richmond Highway, several co luding an auto body
shop, shopping center, Taco Bell and a ba er. Vehicles were
observed being maintained, repaired, an

dumpsters behind the shopping center wer vidence of
leakage was noted by trailing stains. The dum m drain

that did not have runoff diversio
pavement was dirty with scatteré ibited evidence of cracking
and deterioration. Landscaping wa i0i drain directly to storm drain

and no storm water
firmed severe hotspot.

for the most par 5 ters were found in good

found to be draining directly to storm

secondary containme
3 pervious surfaces and no storm water

drain igle

XiMity to a storm drain inlet without runoff diversion
ent. There was moderate amount of landscaping area
percent forest canopy. These landscape areas drained
directly to the stof [ 2m. No stormwater treatment practices were found. This

Neighborhood Source Assessment

A single-family development of detached homes on less than one-quarter-acre lots in the
vicinity of Falkstone Lane and Granada Street had approximately 55 percent impervious
cover, 35 percent grass cover, 5 percent landscaping, 5 percent bare soil and 5 percent
tree cover. Sidewalks were present, as well as curb and gutter that were clear and free
of obstruction. Storm drain inlets were not stenciled and no stormwater treatment
facilities were present. There was open space with intact stream buffers within the
floodplain and no encroachment was evident.
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A single-family detached subdivision, approximately 30 years in age and in the vicinity of
Gateshead Road, Old Mill Road and Falkstone Lane, with one-quarter-acre lots was
assessed. On average, there was approximately 45 percent impervious cover, 40
percent grass, 10 percent landscaping, 5 percent bare soil and 5 percent tree canopy
cover. Sidewalks, curbs and gutters were all clean and dry. Storm drain inlets were not
stenciled but were also clean and free of obstructions. This neighborhood did contain
open space, but is not receiving any stormwater treatment.

In a single family neighborhood located along Granada Street, Aragon Place, Flakestone
Lane, and Gateshed Road, homes were detached and situated on half-acre lots. These
homes where believed to be built in the 1960s and all had ements, and
approximately 30 percent had garages. Lots were appro ly 40 percent impervious
cover, 40 percent grass, 5 percent landscaping and 1 ent tree canopy cover. No
trash or illegal dumping was observed. Sidewalks nt with curbs and gutters.
Approximately 70 percent of the downspouts in t ischarged to pervious
nd some overhead

d there was no

apparent stormwater treatment.

A single family neighborhood of detached ho
Drive, Badger Drive, Phylliss Str Gateshead
Flakestone Lane contained half
were approximately 40 percent i
discharged to these surfaces. Ther
present in approximately 20 percent : rmwater management

facility was present
Iocmld Mill Road, Adrienne

p Drive, and Manard Court had

re lots were composed of

. imately 70 percent of the

ious surfaces. Sidewalks, curbs and
d lawn clippings were also noted, as well
drain inlets were not stenciled, but were clean
apparent stormwater treatment.

ad been redeveloped. Lots
of the downspouts

In a single fa [ 908 of detached homes located along Continental Drive, Old
Mount Vernon p Court, Westgate Drive, Chickawane Court, Cherrytree
Drive, Nellie Cust olunteer Drive was situated on half-acre lots and had
some indications of iialredevelopment. The lots were approximately 40 percent
impervious. Approxima 0 percent of the downspouts in the community discharged to
pervious surfaces, while 30 percent discharged to impervious. No sidewalks were
present, while clean curbs and gutters were found in approximately 30 percent of the
neighborhood. Storm drain inlets were not stenciled, but were clean and free of
obstruction. No stormwater treatment facilities were found.

A single family neighborhood of detached homes located on Mount Vernon Circle and
Mount Vernon Landing contained half-acre lots with signs of moderate redevelopment in
the area. Approximately 40 percent of each lot was impervious, and open space was
noted. Sidewalks were found in approximately half of the neighborhood, while curb and
gutters were present throughout. Organic matter, leaves and lawn clippings were noted,
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as well as some overhead tree canopy. Storm drain inlets were stenciled and clean. No
stormwater treatment facilities were found.

Pinewood Lawns Condominiums located at 5601 Pole Road was a multifamily dwelling
with approximately 65 percent impervious cover, 5 percent bare soil, 5 percent tree
cover and the remainder in grass cover. Sidewalks and curbs and gutters were present,
and there was some evidence of long-term car parking and associated oil leaks.
Approximately 80 percent of the downspouts in the community discharged to impervious
surfaces. Storm drain inlets were not stenciled but were free of obstructions. Open
space was noted, but no stormwater facilities were found.

A single family neighborhood located on Rosemont Circ
family detached homes on one-half acre lots compos
and 5 percent landscaping. Some evidence of infill

comprised of single
percent impervious cover
elopment was noted in this
ervious surfaces.

stormwater facilities were not found.
2.5.3 Land Use

The North Fork WMA is characte | land
use, 17 percent open space, pa 16 percent low-density
residential and 14 percent transpOgtatte land use within the WMA is

Land Use & Change
Acres Percent | Acres Percent
388.7 13.9 -96.1 -19.8
. 109.4 3.9 0.0 0.0
Estdi@iResidential i . 11.9 0.4 -11.5 -49.1
LowsDBRsity Residentiaigi, . . 421.0 15.0 -49.4 -10.5
MediuMgBensity Residen Y . 999.3 35.6 | 134.9 15.6
High-DerSiiaResidential 265.3 9.5 13.6 5.4
Low-Intensity@@ammercial . . 12.2 0.4 -11.5 -48.5
High-Intensity G@@hamercial 63.2 2.3 96.0 3.4 32.8 51.9
Industrial kN 6.1 0.2 5.2 0.2 -0.9 -14.8
Institutional W, 106.9 3.8 95.0 3.4 -11.9 -11.1
Transportation 378.6 13.5 378.6 13.5 0.0 0.0
Water Kk 4 23.0 0.8 23.0 0.8 0.0 0.0
Total 2,805.6 100.0 | 2,805.6 100.0 0.0 0.0

Total impervious area for the WMA is approximately 769 acres, or 27 percent of the total
WMA area of 2,806 acres.

2.5.4 Stormwater Infrastructure

Stormwater Management
County records indicate that there are 34 stormwater management facilities within the
North Fork WMA. These facilities provide control for 21 percent of the WMA. One of
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these facilities is the Mount Vernon High School regional pond. There are no additional
planned regional ponds in the WMA. Stormwater infrastructure is shown on Map 24.

2.5.5 Stream Condition
Stream conditions for this WMA are shown on Map 25.

Erosion
There was a total of 3,450 linear feet of erosion on the outer bends of the stream banks
identified in the WMA at five specific erosion locations. The majority of these erosion
sites had moderate to high restoration potential. Two head cuts were identified in the
WMA. One was 4 feet and the second was 2.5 feet in heigl;

Outfall Impacts
As part of the Stream Physical Assessment, 39 ou
Fork WMA. All were within 120 feet of the channg
inches. Outflow from one 12-inch pipe was id

ere located in the North
in size from 12 to 96
pajor erosion.

Stream Crossings
During the Stream Physical Assessment, ified in the

was having a severe impact on
road or other structure and sho
Another bridge stream crossing u
Park was having a moderate impa
an immediate threat to the roadway
periodically.

a bigger problem inthe future.
rial Highway near Grist Mill

iS crossing does not pose
Id be inspected

Obstructions
There are 10 obstr rth Fork WMA. Nine of these sites are
trees, debris and se a beaver dam. Three of the sites

obstrugted.with ght to be impacting fish movement

r points. Thirty-two of the buffer encroachments
ere rated as extreme.

Habitat
Of the assessed stre
as poor and 4,271 fee

es within the WMA, 5.6 miles (87 percent) were classified
percent) as very poor.

Of the assessed streams, 43 percent and 21 percent were classified as optimal for
channel flow status, drought and normal flow, respectively. The majority of streams were
classified as poor for bank vegetative protection, bank stability, and vegetative buffer
zone width.

2.5.6 WMA Modeling

Three subwatersheds, one on the southwest side and two on the north side of the WMA
(DC-NW-0005, DC-NE-0025, DC-NW-0015, DC-NW-0025 and DC-NW-0030) show the
highest modeled pollutant loads, based primarily on high and medium-density residential
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development. The best quality subwatersheds (DC-NW-0020 and DC-NE-0003) are on
the northwest and northeast sides of the WMA, containing open space, medium-density
residential and institutional development. See Table 2-10 for results.

Table 2-10 - North Fork Water Quality Modeling Results

Pollutant Loading

TN TP TSS
Subwatershed | Ib/ac/yr Ib/aclyr  tlaclyr
DC-NE-0000 3.8 0.6 0.10
DC-NE-0003 3.0 0.5 0.08
DC-NE-0005 4.7 0.7 0.11
DC-NE-0010 4.3 0.7 0.10
DC-NE-0015 5.2 0.8 0.12
DC-NE-0020 5.6 0.9 0.12
DC-NE-0025 6.2 1.0 0.14
DC-NE-0030 5.3 0.8 0.
DC-NE-0035 4.5 0.7 0.
DC-NW-0000 4.9 0.7 0.11
DC-NW-0005 6.1 0.13
DC-NW-0010 5.4
DC-NW-0015 7.2
DC-NW-0020 3.6
DC-NW-0025 6.0
DC-NW-0030 6.1
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2.6 Dogue Creek Watershed — Piney Run WMA
2.6.1 General Characteristics

The Piney Run tributary flows in a southeasterly direction until it reaches its confluence
with Dogue Creek. As the Piney Run tributary approaches the community of Hayfield,
located south of Old Telegraph Road, it is channeled through a 72-inch diameter
concrete pipe. After exiting the pipe, it is discharged into a 20-foot wide concrete channel
with five-foot high walls. The tributary continues in this channel until just before its
confluence with Dogue Creek. As Piney Run Tributary approaches its confluence with
Dogue Creek, the stream loses a defined bed and bank and becomes a marshy area.

The streams within the Piney Run WMA extend for ap
approximately 1.8 miles were not assessed. Ninety-fi

tely 6.6 miles. Of this,

surveyed within this WMA were characterized as valent streams in low to
moderate gradient landscapes. Of the assesse . am miles were
categorized as CEM Type |l channels in fair i gravel substrate
Approximately 3.1 stream miles were cat nnels in fair

condition with silt, sand, and gravel substr
2.6.2 Field Reconnaissance

In the Dogue Creek Piney Run
Investigations and assessed one
sources and identify treatment pra@
discussed below.

three Hotspot S
ine potential runoff pollution
e assessments are

Hotspot Site InvestiffafiohSi. = §h 4 .

The Festival at | hopping Center at
Schoonmaker Cotiftin i i Iah Street and Manchester Boulevard

that were not situated near storm
oted as part of the shopping centers,
and washed. Vehicles were being

Ide, uncovered and on an asphalt

ound this area was noted and it was connected to
the stor 51| . ters were in poor condition with evidence of

' wing conditions. The dumpsters were not located in close
but did lack runoff diversion methods and secondary

g lot showed signs of staining and downspouts

pus surfaces. Landscaping was minimal and drained

his site was identified as a confirmed hotspot.

discharged dlrectl
directly to storm drai

At a shopping mall located on Silver Lake Boulevard materials were observed being
stored outside without cover and in containers that were in poor condition. Garbage
dumpsters were without cover, overflowing, and in extremely poor condition with
evidence of both damaged and leaking. The parking lot and buildings were both clean
and in good condition, but no stormwater management facility was apparent. This site
was classified as a potential hotspot.

Tiers at Manchester Lakes Condominiums off Manchester Lake Drive was a multifamily
dwelling with approximately 60 percent impervious cover, 25 percent grass cover, 10
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percent landscaping, 5 percent bare soil and 5 percent tree cover. Sidewalks and curbs
and gutter were all present and clean. Storm drain inlets were not stenciled but were free
of obstructions. Open space was noted, but no stormwater facilities were found.

Neighborhood Source Assessments

A multifamily dwelling approximately 10 years in age and located along Kingstowne
Commons Drive and Park Village Drive was assessed. A general assessment of the site
showed it had approximately 60 percent impervious cover, 30 percent grass cover, 5
percent landscaping, 5 percent bare soil and 10 percent tree cover. Sidewalks were
present throughout the complex, and curb and gutter were clean and dry. Storm drain
inlets were clean and free of obstruction, but were not stengiled. Open space was noted,
and dumping was not a problem. No stormwater managefiept was apparent.

2.6.3 Land Use

The Piney Run WMA is primarily characterized
recreation areas and 24 percent high-density
within the WMA is shown in Table 2-11 an

Table 2-11 - Piney Run Existing and Future

Land Use Type Existing Change
Percent Percent
Open Space, Parks, and 51.4 4 -1.9
Recreational Areas
Golf Course 0.0 0.0 0.0
Estate Residential 1.3 -17.7 -43.3
Low-Density Residential 4.1 6.0 9.1
Medium-Density Resi 4.1 25.5 55.9
High-Density Resi 24.2 35 0.8
Low-Intensity Com . 0.0 0.0 0.0
High-Intensity Comme 24.8 1.4 0.0 0.0
Industrial 3.2 0.2 0.0 0.0
Institutignebseem.,.  © 86.2 5.0 0.1 0.1
104.2 6.0 0.0 0.0
37.6 2.2 0.0 0.0
1,736.1 100.0 0.0 0.0

Stormwater Manage

County records indicat

t there are 26 stormwater management facilities within the

Piney Run WMA, one of these being the Kingstowne regional pond. These facilities
provide control for 56 percent of the WMA. There are no additional planned regional
ponds in the WMA. Stormwater infrastructure is shown on Map 20.

2.6.5 Stream Condition

Stream conditions for this WMA are shown on Map 21.

Erosion

There was a total of 2,165 linear feet of erosion on both the right and left stream banks
identified in the WMA at four specific erosion locations. The majority of these erosion

Belle Haven, Dogue Creek and Four Mile
Run Watershed Management Plan

2-24

Appendix A



sites had moderate restoration potential. Three head cuts were identified in the WMA.
One was 1.75 feet, the second was 3 feet and the third was 4.5 feet in height.

Outfall Impacts

As part of the Stream Physical Assessment, 14 outfall pipes were located in the Piney
Run WMA. All were within 100 feet of the channel and ranged in size from 12 to 48
inches. One 24-inch pipe was identified as causing moderate erosion.

Stream Crossings
During the Stream Physical Assessment, 27 stream crossings were identified in the
Piney Run WMA. One circular pipe stream crossing was h g a moderate impact on
stream condition. This crossing does not pose an imme reat to the roadway or
other structures, but should be inspected periodically.

Obstructions
There are seven obstruction sites located in t
dams. None of the obstruction sites are thog,
the stream.

Il of which are beaver

be impacting ovement within

Stream Buffers
The areas of deficient stream b
and pavement. There were 11 [ of which were rated as severe.

Habitat
Of the assessed stream reaches wit i ercent) were classified
as fair, 2,548 feet

eam length), 51 percent
racterization. All of the streams were
of the streams were characterized as
f these streams were classified as
getative protection and bank

plopment. The best quality subwatersheds (DC-PY-0000,
DC-PY-0020) are at the southern end of the WMA,

containing open spaet titutional development. See Table 2-12 for results.

Table 2-12 - Piney Run Water Quality Modeling Results

Pollutant Loading
TN TP TSS
Subwatershed | Ib/ac/yr Ib/aclyr  t/aclyr
DC-PY-0000 0.6 0.1 0.03
DC-PY-0005 1.8 0.3 0.06
DC-PY-0010 1.9 0.3 0.06
DC-PY-0015 2.9 0.5 0.09
DC-PY-0020 2.2 0.4 0.06
DC-PY-0025 3.1 0.5 0.07
Belle Haven, Dogue Creek and Four Mile Appendix A
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Pollutant Loading

TN TP TSS
Subwatershed | Ib/ac/yr Ib/aclyr  tlaclyr
DC-PY-0030 4.7 0.7 0.11
DC-PY-0035 4.5 0.7 0.10
DC-PY-0040 7.9 1.2 0.17
DC-PY-0045 55 0.8 0.13
DC-PY-0050 8.7 1.2 0.18
DC-PY-0055 6.4 1.0 0.14

&
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2.7 Dogue Creek Watershed — Potomac WMA

This WMA is entirely within the boundaries of Fort Belvoir and was not assessed in detail
as part of this project.

The Potomac WMA is characterized as having 50 percent open space, parks and
recreational areas. Another 15 percent is in institutional land use (Fort Belvoir). Nine
percent of the WMA has medium-density residential and another 7 percent has low-
density residential. A summary of the land use within the WMA is shown in Table 2-13
and on Map 27.

Table 2-13 - Potomac Existing and Future Land Use

Land Use Type Existing ure Change
Acres Percent Percent | Acres Percent
Open Space, Parks, and 1,325.0 50.4 48.3 -54.0 -4.1
Recreational Areas A
Golf Course 0.0 0.0 QBo 0.0 0.0
Estate Residential 432 46 . -35.5 2.7
Low-Density Residential 1753 Qb7 6. -10.3 -0.8
Medium-Density Residential 225.4 10.8 8.1 4.4
High-Density Residential 6.0 | QB0 0.0
Low-Intensity Commercial . 0 0.0
High-Intensity Commercial 0.0 0.0 0.0
Industrial 5.6 0.0 0.0
Institutional 16.6 38.3 29
Transportation 34 0.3
Water . 0.0 0.0
Total . 100.0 0.0 0.0
Total impervious arg i tely 282 acres, or 11 percent of the total
WMA area of 2,629 a
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2.8 Four Mile Run Watershed
2.8.1 General Characteristics

The streams within the Fairfax County portion of the Four Mile Run WMA extend for
approximately 1.8 miles. Of this, approximately one mile was not assessed. Of the
assessed length, 1,654 linear feet were classified as CEM Type Ill channels in poor
condition. Approximately 2,422 linear feet were categorized as Type IV channels in fair
condition. All of the streams surveyed within this WMA were characterized as glide/pool
prevalent streams in low to moderate gradient landscapes. The dominant substrate
throughout the WMA was gravel.

2.8.2 Field Reconnaissance

In the Four Mile Run watershed field crews conduct
and assessed eight neighborhoods to determine
identify treatment practices. The results of thes

tspot Site Investigations
ff pollution sources and

Hotspot Site Investigations

were observed being washed outdoors in an i rm drain
system. Garbage dumpsters were in good con
inlets. Landscaping was minima
however, organic matter did accUREHGLE

stormwater treatment practices we [ classified as a potential
hotspot.

The Seven Cornerg

lot had concrete t ~ downspouts discharged directly to the
aping was noted, but organic matter did
tormwater treatment for the

vas classified as a potential hotspot.

Ar8 ildi tersection of Arlington Boulevard and
3 ad condition, but downspouts discharged to

imperviot gtment was found. This site was not classified as

a hotspot.
A county office D at 6231 Leesburg Pike was in good condition, but
downspouts discha pervious surfaces. A minimal amount of landscaping was

noted, but organic ma d accumulate on the adjacent impervious surfaces. This site
was classified as a potefttial hotspot.

The Williston Shopping Center located at 6182 Arlington Boulevard had garbage
dumpsters that were in good condition. Downspouts discharged directly to the storm
drain system. Minimal landscaping was noted, but it did accumulate organic matter on
the adjacent impervious surfaces. No stormwater treatment was present. This site was
classified as a potential hotspot.

At The Comfort Inn and other commercial businesses, located on the corner of Arlington
Boulevard and Patrick Henry Drive, 10 vehicles were being repaired without runoff
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diversion methods, and fueling areas were directly connected to the storm drain system.
Parking lots for the most part were clean, but some staining near the 7-Eleven was
noted. A small amount of landscaping was observed to be accumulating organic matter
on adjacent impervious surfaces. No stormwater treatment facilities were found. This site
was classified as a potential hotspot.

The Colombia Crossroads Church, located near the intersection of Glen Carlyn Road
and Leesburg Pike, was approximated to be 50 years old. No garbage dumpsters were
observed, however, covered cans were found in good condition. Downspouts discharged
directly to impervious surfaces. The gutters had some accumulation of sediment and
organic material. This site was classified as a potential hot

Corpus Christ School and St. Anthony’s Catholic Chu
Glen Carlyn Road and Leesburg Pike and believe
evaluated together due to their close proximity a
and parking lot were found to be in good condi
connected to the storm drain system. Mini
target irrigation draining toward the storm

ated at the intersection of

ilt in the 1970s, were
cteristics. The buildings
were directly
however, non-
addition,

aterials were noted. Both
outs were connected
aping, comprised

the building and parking lot were in
directly to the storm drain system. A
primarily of tuff gragssla@ssacorded. TRISisite wasHolsla
€ e and Leesburg Pike
vehicles were being aximately 20 vehicles were observed

p methods and fueling areas were

in system. Garbage dumpsters were
) as stained. A small amount of

allon of organic material on adjacent
treatment practices were present, and this site was

with a clean exterior and paved parking lot. Dumpsters
on, but the small landscaped areas did drain to the storm

At The Leesburg Pike Plaza, located at 3533 South Jefferson Street, garbage dumpsters
were found to be in good condition, but located in close proximity to storm drain inlets.
The parking lot had some scattered trash at the time of the investigation, but was not
considered to be severe. Downspouts discharged directly to impervious surfaces, and
stormwater treatment practices were unknown. This site was not classified as a hotspot.

At a shopping center at the corner of Seminary Road and Dawes Avenue garbage
dumpsters were located near a storm drain inlet with evidence of leaking. Downspouts
were noted discharging to impervious surfaces and stormwater treatment practices were
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not evident. Landscaped areas accumulated organic matter on adjacent impervious
surfaces that drained to the storm drain system. This site was classified a confirmed
hotspot.

A McDonalds and a gas station located at the intersection King Street and Dawes
Avenue were assessed together because of their close proximity. Uncovered outdoor
vehicle fueling was observed at the gas station. Garbage dumpsters were in good
condition, but downspouts discharge to impervious surfaces. Small landscaped areas
were accumulating organic matter on adjacent impervious surfaces and drained to the
storm drain system. No stormwater treatment practices were present.

e and South Forest Drive
y in dumpsters that were in
ted to storm drain inlets. A
cumulating organic

rm drain system.
ified as a potential

A shopping center located near the intersection of Lees
had garbage and construction material waste placed
good condition. Downspouts were found to be dire
small amount of high maintenance landscaping
matter on adjacent impervious surfaces and
Stormwater treatment practices were unkn
hotspot.

proximity. Both structures had a g lot. Vehicles were observed
being maintained, and the only wa arbage. A minimal amount of
i ervious surfaces and
draining toward the storm drain syste t practices were found.

This site was classifigd-assasootential

and Columbia Pike or that was clean and in good condition.
Generally, dumpsters 5 dumpsters located near a storm drain
inlet shawed.evidence o0 ig)i yunt of landscaping was noted to be

Brmwater treatment practices were
B potential hotspot. However, it is anticipated that

garbage dumpstersV MeTflowing and located near a storm drain inlet. The parking
lot was found to be dirty@@¥e to sediment from local construction. The accumulation of
organic matter on impervious surfaces from landscaping was observed, and the
landscaped areas did drain toward the storm drain system. This site was confirmed as a
hotspot.

An AutoZone and shopping mall located near the intersection of Carlin Springs Road
and Leesburg Pike had garbage dumpsters that were in good condition but located near
storm drain inlets. Downspouts discharged to impervious surfaces, and landscaped area
both accumulated organic matter on these surfaces and drained to the storm drain
system. No stormwater treatment was found, and this site was classified as a potential
hotspot.
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Neighborhood Source Assessments

A multifamily dwelling located along Patrick Henry Drive and Greenwood Drive
contained approximately 60 percent impervious cover, 35 percent grass, and 5 percent
landscaping. Sidewalks and curb and gutter were all present and clean. Forest canopy
was prevalent throughout 20 percent of the neighborhood and all lawns had medium turf
management. Downspouts discharged equally to both pervious and impervious
surfaces. Open space was noted, but no stormwater treatment or storm drain inlets were
found.

A single family neighborhood of detached homes located
Circle, Celadon Lane, Wooten Drive, Collie Lane, and B
acre lots, some of which had been redeveloped. Lots

impervious cover, 72 percent grass and 8 percent |afig

in Drive, Worthington
Drive contained one-half
approximately 20 percent
ing. Sidewalks were not

A neighborhood located along Munson Hill ourt was built
in the 1950s and made up of single family det re lots
Some infill and redevelopment t was
observed. Lots were approxima [ S cover, 60 percent grass and

10 percent landscaping with som . Si s and curb and gutter were
both present and clean in approxi '

-acre lots is located along
Merritt Place, Olds Drive, Kimble Court
infill and redevelopment. The

us cover, 60 percent grass, and 10
neral, the turf lawns were maintained

Glen Carlyn Road,
and Lancaster Street @
neighbekhegekiss:approxi

In a single fa | located along Magnolia Avenue, Redpine Street,
Chicamuxen Drive, Pensa Drive, Boston Drive, Garland Drive, Glen
Forest Drive, Long ey Kaywood Drive, Kaywood Place, and Durbin Place,
homes were detaché@iagdéiSituated on one-half-acre lots. These homes where believed
to be built in the 1960s'a@e had only slight evidence of infill and redevelopment. The
neighborhood is approximately 20 percent impervious cover, 72 percent grass and 8
percent landscaping with some forest canopy as well. Sidewalks were present in some
areas, while curb and gutter were found approximately 50 percent of the time. All
sidewalks, curbs and gutters and driveways were clean. Turf lawns were moderately to
highly maintained and all downspouts discharged to pervious areas. Storm drain inlets
were clean, but not stenciled. No stormwater management or open space was noted.

A neighborhood comprised of both one-quarter and one-half-acre lots with single family
homes located on Beacon Lane, Molly Drive, Primrose Drive, Orchid Drive, Tulip Drive,
Fisher Avenue, and Osborn Street had some evidence of infill and redevelopment. The
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lots were approximately 40 percent impervious cover, 55 percent grass and 5 percent
landscaping with many mature trees scattered throughout. Sidewalks, and curbs and
gutters were all present. Organic matter, leaves and lawn clippings were noted, as well
as some overhead tree canopy. Storm drain inlets were not stenciled, but were clean
and fee of obstructions. There was no apparent stormwater treatment or open space.

A neighborhood located along Brilyn Place, Gordon Avenue, Meridian Street, and
Hollywood Avenue contained one-half-acre lots, some of which had been redeveloped.
Lots were approximately 40 percent impervious cover, 50 percent grass and 10 percent
landscaping with many mature trees. Sidewalks were not found, but curb and gutter
were present and clean. Storm drain inlets were present a lean, but not stenciled. All
downspouts discharged to pervious areas and no storm anagement facilities or
open space was found.

A single-family neighborhood of detached home re lots is located along
33" Street, Whitcomb Place, Westmoreland rth Underwood

Street, North Tuckahoe Street, and Van B imal signs of infill
and redevelopment. The neighborhood is rvious cover, 50

and stenciled, but were also pa S. No open space or stormwater
treatment was apparent.

2.8.3 Land Use

The Four Mile Run \ALMA. [ [ ensity residential land
use, 19 percent hi ation and 16 percent high-
intensity comme ithi MA is shown in Table 2-14

and on Map 7.
Table Use
Future Change

C Percent Acres Percent Acres Percent
Open S 4.7 40.2 31 -21.4 -34.7
Recreatio eas
Estate ResidSgiial 8.4 <1 0.0 0.0 -84  -100.0
Low-Density ReSid@ptial 72.6 5.6 51.9 40  -20.7 -28.5
Medium-Density R&Sitlential 313.7 24.0 357.7 27.4 44.0 14.0
High-Density Reside 247.5 19.0 249.0 19.1 1.5 <1
Low-Intensity Commerc 74.1 5.7 63.4 4.9 -10.7 -14.4
High-Intensity Commercial™ 215.6 16.5 261.2 20.0 45.6 21.2
Industrial 27.0 2.1 11.7 <1 -15.3 -56.7
Institutional 34.7 2.7 20.1 1.5 -14.6 -42.1
Transportation 243.8 18.7 243.8 18.7 0.0 0.0
Water 6.7 <1 6.7 <1 0.0 0.0
Total 1,305.7 100.0 1,305.7 100.0 0.0 0.0

Total impervious area for the WMA is approximately 824.7 acres, or 36.2 percent of the
area analyzed (this includes some area adjacent to, but outside of, the Fairfax County
border.)

Belle Haven, Dogue Creek and Four Mile Appendix A
Run Watershed Management Plan
2-32



2.8.4 Stormwater Infrastructure

Stormwater Management

County records indicate that there are 80 stormwater management facilities within the
Fairfax County portion of the Four Mile Run watershed. These facilities provide control
for 14 percent of the WMA. There are no existing or planned regional ponds in the area.
Stormwater infrastructure is shown on Map 28.

2.8.5 Stream Condition
Stream conditions for this WMA are shown on Map 29.

Erosion
There were no erosion or headcut sites located in the as
Run WMA.

portions of the Four Mile

Outfall Impacts
As part of the Stream Physical Assessment, [ ocated in the Four

Mile Run WMA.. All were within 50 feet of t ize from 12 to 60
inches. None of the pipes were identified [ [

Stream Crossings

During the Stream Physical Assegs
Four Mile Run WMA. None of t a significant impact on stream
condition or causing any type of €

Obstructions
There were no obst

Stream Buffers

ercent were classified as optimal for bottom substrate. All
s suboptimal for channel flow status, drought and normal
assified as poor for bank vegetative protection, bank

stability, and vegeta zone width.

2.8.6  WMA Modeling

Modeled pollutant loads for Four Mile Run were high for all parameters. The highest
modeled loads were found in subwatersheds FM-FM-0030 and FM-FM-0015. FM-FM-
0030 lies outside of Fairfax County boundary, FM-FM-0015 is an area of high-intensity
commercial development. The best quality subwatershed within County jurisdiction is
FM-FM-0035, in the northern portion of the WMA. This subwatershed contains high-
density residential development. See Table 2-15 for results.
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Table 2-15 — Four Mile Run Water Quality Modeling Results

Pollutant Loading

TN TP TSS
Subwatershed | Ib/ac/yr Ib/aclyr  tlaclyr
FM-FM-0000 8.1 11 0.17
FM-FM-0005 7.5 1.1 0.17
FM-FM-0010 9.9 1.3 0.21
FM-FM-0015 10.3 15 0.23
FM-FM-0020 7.6 1.1 0.16
FM-FM-0025 6.4 0.9 0.13
FM-FM-0030 10.9 1.8 0.26
FM-FM-0035 6.3 1.0 0.14
FM-LO-0000 7.7 1.1 0.17

&
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	1 Watershed Condition 
	 
	1.1 Introduction 
	 
	The Fairfax County Department of Public Works and Environmental Services (DPWES) is in the process of developing Watershed Management Plans (WMPs) for the 30 watersheds that comprise the county. A watershed is an area of land that drains either directly or through tributary streams into a particular river or water body. Watersheds  vary greatly in size from only a few acres to many square miles, and are generally defined by topography. Elevated landforms such as ridges or even roads can serve as watershed d
	 
	The successful development of a WMP requires the assessment of the interaction between pollutant sources, watershed stressors, and conditions within streams and other waterbodies. Each watershed must be evaluated in light of its unique conditions. Management opportunities should be identified based on the effects of pollutants and stressors on watershed functions, both in the immediate vicinity of these stressors, as well as farther downstream. The purpose of this document is to provide consistent methods f
	 
	The County has developed goals and objectives to be applied to all watersheds during the WMP development process. The three main goals are: 
	 
	1) Improve and maintain watershed functions in Fairfax County, including water quality, habitat, and hydrology. 
	1) Improve and maintain watershed functions in Fairfax County, including water quality, habitat, and hydrology. 
	1) Improve and maintain watershed functions in Fairfax County, including water quality, habitat, and hydrology. 
	1) Improve and maintain watershed functions in Fairfax County, including water quality, habitat, and hydrology. 
	1) Improve and maintain watershed functions in Fairfax County, including water quality, habitat, and hydrology. 




	 
	2) Protect human health, safety, and property by reducing stormwater impacts. 
	2) Protect human health, safety, and property by reducing stormwater impacts. 
	2) Protect human health, safety, and property by reducing stormwater impacts. 
	2) Protect human health, safety, and property by reducing stormwater impacts. 
	2) Protect human health, safety, and property by reducing stormwater impacts. 




	 
	3) Involve stakeholders in the protection, maintenance and restoration of County watersheds. 
	3) Involve stakeholders in the protection, maintenance and restoration of County watersheds. 
	3) Involve stakeholders in the protection, maintenance and restoration of County watersheds. 
	3) Involve stakeholders in the protection, maintenance and restoration of County watersheds. 
	3) Involve stakeholders in the protection, maintenance and restoration of County watersheds. 




	 
	The countywide objectives are linked to the above goals. These objectives were consolidated from the list of over 50 stakeholder-defined objectives from previous WMPs. The shorter list of objectives allows for a countywide evaluation that addresses stakeholder concerns while providing an efficient and effective means of assessment. The final objectives are presented in Table 1-1. This table also shows how each objective is linked to the three watershed planning goals. The countywide goals and objectives wil
	Table 1-1 - Fairfax County Watershed Planning Final Objectives 
	 
	 
	 
	 
	CATEGORY 1.  HYDROLOGY 
	 
	Objective 
	Linked to Goal(s) 
	1A. Minimize impacts of stormwater runoff on stream hydrology to promote stable 1 
	stream morphology, protect habitat, and support biota. 
	1B. Minimize flooding to protect property and human health and safety. 2 
	CATEGORY 2.  HABITAT 
	2A. Provide for healthy habitat through protecting, restoring, and maintaining 1 
	riparian buffers, wetlands, and instream habitat. 
	2B. Improve and maintain diversity of native plants and animals in the County. 1 
	 
	CATEGORY 3.  STREAM WATER QUALITY 
	 
	3A. Minimize impacts to stream water quality from pollutants in stormwater runoff. 1, 2 
	 
	CATEGORY 4.  DRINKING WATER QUALITY 
	4A. Minimize impacts to drinking water sources from pathogens, nutrients, and 2 
	toxics in stormwater runoff. 
	4B. Minimize impacts to drinking water storage capacity from sediment in 2 
	stormwater runoff. 
	CATEGORY 5.  STEWARDSHIP 
	5A. Encourage the public to participate in watershed stewardship. 3 
	5B. Coordinate with regional jurisdictions on watershed management and 3 
	restoration efforts such as Chesapeake Bay initiatives. 
	5C. Improve watershed aesthetics in Fairfax County. 1, 3 
	This watershed workbook describes the current and projected conditions for the Belle Haven, Dogue Creek and Four Mile Run watersheds, presenting both watershed-wide information and, for the Dogue Creek watershed, characterization in more detail in Watershed Management Areas (WMAs). These watersheds are located in southeastern and eastern Fairfax County as shown on Map 1. Watershed Management Area (WMA) and subwatershed boundaries for these three watersheds are shown on Maps 2, 3 and 4, attached. The workboo
	1.2 Watershed Characteristics 
	 
	1.2.1 Belle Haven Watershed 
	1.2.1 Belle Haven Watershed 
	1.2.1 Belle Haven Watershed 
	1.2.1 Belle Haven Watershed 
	1.2.1 Belle Haven Watershed 




	 
	The Belle Haven watershed is approximately 2.7 square miles and is located in southeastern Fairfax County, Virginia, as shown on Map 1. The entire watershed is located within the County jurisdiction. Major roads within the watershed include Richmond Highway (US 1), George Washington Memorial Parkway (Route 400), Belle View Boulevard and Fort Hunt Road (Route 629). 
	 
	The Belle Haven watershed is part of the Potomac River Basin and contains 3.4 miles of stream within the Belle Haven Watershed Management Area (WMA) as shown in Table 1-2, below. 
	 
	Table 1-2 - Belle Haven WMA Total Area and Stream Length 
	 
	 
	 
	 
	WMA 

	WMA Area (ac) 
	WMA Area (ac) 

	WMA Area (sq mi) 
	WMA Area (sq mi) 

	Stream Length (mi) 
	Stream Length (mi) 

	Span

	Belle Haven 
	Belle Haven 
	Belle Haven 

	1,737 
	1,737 

	2.7 
	2.7 

	3.4 
	3.4 

	Span

	Total Watershed 
	Total Watershed 
	Total Watershed 

	1,737 
	1,737 

	2.7 
	2.7 

	3.4 
	3.4 

	Span


	 
	The main waterway within the Belle Haven watershed is Hunting Creek, which flows for nearly two miles in a northeastern direction from its headwaters near the junction of the Richmond Highway and Beacon Hill Road to its confluence with Cameron Run just upstream of the mouth of Cameron Run where it flows into the Potomac River near the Woodrow Wilson Bridge. The two other principal waterways are direct tributaries to the Potomac River, one flowing northeast parallel to and east of Hunting Creek and draining 
	 
	Approximately 69 percent of the watershed is developed, especially areas east of Fort Hunt Road. 
	 
	Most of the development took place after the Flood Plain Ordinance of 1959, which preserved stream valleys and floodplains as open space and limited flooding of habitable buildings. Several problems, however, have been accelerated by development including increased stream erosion and stream sedimentation due to concentrated points of stormwater runoff. 
	 
	1.2.2 Dogue Creek Watershed 
	1.2.2 Dogue Creek Watershed 
	1.2.2 Dogue Creek Watershed 
	1.2.2 Dogue Creek Watershed 
	1.2.2 Dogue Creek Watershed 




	 
	The Dogue Creek watershed is approximately 19.5 square miles and is located in southeastern Fairfax County, Virginia, as shown on Map 1. Approximately 6.3 square miles (32 percent) of the watershed is located in areas outside of the County jurisdiction in the Fort Belvoir Military Reservation (30 percent) and other US government installations (2 percent). Major roads within the watershed include Richmond Highway (US 1), Mount Vernon Memorial Highway (Route 235), Old Mount Vernon Road (Route 623), Telegraph 
	 
	The Dogue Creek watershed is part of the Potomac River Basin and contains over 35 miles of stream divided among the five Watershed Management Areas (WMAs) listed in 
	Table 1-3, below. The Potomac WMA is predominantly within the boundaries of Fort Belvoir Military Reservation and was not assessed. 
	 
	Table 1-3 - Dogue Creek Watershed Total Area and Stream Length by WMA 
	 
	 
	 
	 
	 
	WMA 

	WMA Area (ac) 
	WMA Area (ac) 

	WMA Area (sq mi) 
	WMA Area (sq mi) 

	Stream Length (mi) 
	Stream Length (mi) 

	Span

	Barnyard Run 
	Barnyard Run 
	Barnyard Run 

	1,529 
	1,529 

	2.4 
	2.4 

	5.3 
	5.3 

	Span

	Mainstem 
	Mainstem 
	Mainstem 

	3,776 
	3,776 

	5.9 
	5.9 

	12.4 
	12.4 

	Span

	North Fork 
	North Fork 
	North Fork 

	2,806 
	2,806 

	4.4 
	4.4 

	9.3 
	9.3 

	Span

	Piney Run 
	Piney Run 
	Piney Run 

	1,736 
	1,736 

	2.7 
	2.7 

	8.1 
	8.1 

	Span

	Potomac 
	Potomac 
	Potomac 

	2,629 
	2,629 

	4.1 
	4.1 

	n/a 
	n/a 

	Span

	Total Watershed 
	Total Watershed 
	Total Watershed 

	12,476 
	12,476 

	19.5 
	19.5 

	35.1 
	35.1 

	Span


	 
	The mainstem of Dogue Creek flows for 12 miles in a southern direction from its headwaters near the intersection of Franconia Road and South Van Dorn Street to the Dogue Creek Estuary and Potomac River near Fort Belvoir. The principal tributaries to Dogue Creek are Barnyard Run, which drains to the southwest into Dogue Creek within Huntley Meadows Park; Piney Run, which drains southeast into Dogue Creek near Kingman Road within Fort Belvoir; and North Fork, which drains southeast and east into Dogue Creek a
	 
	Approximately 70 percent of the watershed is developed, primarily in the headwaters of Dogue Creek, Barnyard Run, and Piney Run as well as most of the North Fork subwatershed. Most of the development took place after the Flood Plain Ordinance of 1959, which preserved stream valleys and floodplains as open space and limited flooding of habitable buildings. Several problems, however, have been accelerated by development including increased stream erosion and stream sedimentation due to concentrated points of 
	 
	1.2.3 Four Mile Run Watershed 
	1.2.3 Four Mile Run Watershed 
	1.2.3 Four Mile Run Watershed 
	1.2.3 Four Mile Run Watershed 
	1.2.3 Four Mile Run Watershed 




	 
	The Four Mile Run watershed is approximately 20 square miles and is located in eastern Fairfax County, Virginia, as shown on Map 1. Approximately 17 square miles of the watershed is located in areas outside of Fairfax County jurisdiction in the City of Falls Church, City of Alexandria and Arlington County. This Watershed Management Plan will focus only on the portion of Four Mile Run located within Fairfax County (approximately 
	3.1 square miles), which includes the headwaters of Four Mile Run and the Upper Long Branch subwatershed which flows into Arlington County. Throughout this report, when the term Four Mile Run watershed is used, it refers to only the portion of Four Mile Run within the study area as described above. 
	 
	Major roads within the watershed include Interstate 66, Westmoreland Street (Route 693), Leesburg Pike (Route 7), Arlington Boulevard (Route 50), Columbia Pike (Route 244), and Glen Carlyn Road (Route 714). 
	 
	The Four Mile Run watershed is part of the Potomac River Basin and contains approximately 1.8 miles of stream within the study area of the Four Mile Run WMA as listed in Table 1-4, below. 
	Table 1-4 - Four Mile Run WMA Total Area and Stream Length 
	 
	 
	 
	 
	WMA 

	WMA Area (ac) 
	WMA Area (ac) 

	WMA Area (sq mi) 
	WMA Area (sq mi) 

	Stream Length (mi) 
	Stream Length (mi) 

	Span

	Four Mile Run 
	Four Mile Run 
	Four Mile Run 

	1,306 
	1,306 

	2.0 
	2.0 

	1.8 
	1.8 

	Span

	Total Watershed 
	Total Watershed 
	Total Watershed 

	1,306 
	1,306 

	2.0 
	2.0 

	1.8 
	1.8 

	Span


	 
	The headwaters of Four Mile Run flow for 0.3 miles in a southeastern direction from its origin near I-66 and Westmoreland Street to the edge of the study area. Long Branch flows for 1.5 miles in a southeastern and eastern direction from its headwaters near Leesburg Pike and Arlington Boulevard to the boundary with Arlington County. As with the Belle Haven watershed, the Fairfax County portion of the Four Mile Run watershed was not subdivided into WMAs, see Map 4, attached, for details. 
	 
	Approximately 95 percent of the watershed study area within Fairfax County is developed, with only small portions of open space along the headwaters of Four Mile Run and the mainstem of Long Branch. Several problems have been accelerated by the high level of development including increased stream erosion and stream sedimentation due to concentrated points of stormwater runoff. 
	 
	1.3 Watershed History and Population Growth 
	 
	In 1742, the City of Fairfax was founded and in 1800 became the County seat. At the turn of the century, as Washington, DC was developing into a major city, development pressures increased in the surrounding areas. By the late 1950s, development was beginning and sewer lines were being laid for residential development. Predicted growth in Fairfax County through 2030 is shown in Table 1-5. 
	 
	Table 1-5 - Growth Trends in Fairfax County 
	 
	 
	 
	 
	 
	Year 

	Population (1,000s) 
	Population (1,000s) 

	Percent Change 
	Percent Change 

	Households (1,000s) 
	Households (1,000s) 

	Percent Change 
	Percent Change 

	Employment (1,000s) 
	Employment (1,000s) 

	Percent Change 
	Percent Change 

	Span

	1970 
	1970 
	1970 

	454.3 
	454.3 

	 
	 

	126.5 
	126.5 

	 
	 

	 
	 

	 
	 

	Span

	1980 
	1980 
	1980 

	596.9 
	596.9 

	31.4 
	31.4 

	205.2 
	205.2 

	62.2 
	62.2 

	 
	 

	 
	 

	Span

	1990 
	1990 
	1990 

	818.6 
	818.6 

	37.1 
	37.1 

	292.3 
	292.3 

	42.4 
	42.4 

	371.7 
	371.7 

	 
	 

	Span

	2000 
	2000 
	2000 

	969.7 
	969.7 

	18.5 
	18.5 

	353.1 
	353.1 

	20.8 
	20.8 

	518.8 
	518.8 

	39.6 
	39.6 

	Span

	2010 
	2010 
	2010 

	1133.0 
	1133.0 

	16.8 
	16.8 

	411.5* 
	411.5* 

	16.5 
	16.5 

	683.6* 
	683.6* 

	31.8 
	31.8 

	Span

	2020 
	2020 
	2020 

	1193.4 
	1193.4 

	5.3 
	5.3 

	462.4* 
	462.4* 

	12.4 
	12.4 

	782.2* 
	782.2* 

	14.4 
	14.4 

	Span

	2030 
	2030 
	2030 

	1334.0* 
	1334.0* 

	11.8* 
	11.8* 

	482.3* 
	482.3* 

	4.3* 
	4.3* 

	847.6* 
	847.6* 

	8.4* 
	8.4* 

	Span


	All population data provided by Fairfax County except * from Metropolitan Washington Council of Governments 
	 
	1.3.1 Watershed Development Patterns – Belle Haven 
	1.3.1 Watershed Development Patterns – Belle Haven 
	1.3.1 Watershed Development Patterns – Belle Haven 
	1.3.1 Watershed Development Patterns – Belle Haven 
	1.3.1 Watershed Development Patterns – Belle Haven 




	 
	Development in the Belle Haven watershed began in the 1920s. Table 1-6 indicates the area of the watershed developed, by decade, based on the date of subdivision for each parcel. The first major residential subdivision was located in the northwestern portion of the watershed between Route 1 and Kings Highway (Route 241). Significant medium- density residential subdivision development was widespread in the 1950s with the heaviest concentrations in the central and southern portions of the watershed. By the 19
	Table 1-6 - Belle Haven Watershed Development by Decade 
	Decade 
	Decade 
	Decade 
	Decade 

	Area (Acres) 
	Area (Acres) 

	Percent 
	Percent 

	Span

	Open, vacant, common areas 
	Open, vacant, common areas 
	Open, vacant, common areas 

	884 
	884 

	50.9 
	50.9 

	Span

	1900 and earlier 
	1900 and earlier 
	1900 and earlier 

	9 
	9 

	0.5 
	0.5 

	Span

	1920s 
	1920s 
	1920s 

	120 
	120 

	6.9 
	6.9 

	Span

	1930s 
	1930s 
	1930s 

	47 
	47 

	2.7 
	2.7 

	Span

	1940s 
	1940s 
	1940s 

	101 
	101 

	5.8 
	5.8 

	Span

	1950s 
	1950s 
	1950s 

	290 
	290 

	16.7 
	16.7 

	Span

	1960s 
	1960s 
	1960s 

	158 
	158 

	9.1 
	9.1 

	Span

	1970s 
	1970s 
	1970s 

	54 
	54 

	3.1 
	3.1 

	Span

	1980s 
	1980s 
	1980s 

	61 
	61 

	3.5 
	3.5 

	Span

	1990s 
	1990s 
	1990s 

	10 
	10 

	0.6 
	0.6 

	Span

	2000s 
	2000s 
	2000s 

	3 
	3 

	0.2 
	0.2 

	Span

	Total Belle Haven Watershed 
	Total Belle Haven Watershed 
	Total Belle Haven Watershed 

	1,737 
	1,737 

	100.0 
	100.0 

	Span


	 
	Commercial areas in the watershed are primarily located along King and Richmond Highways in the northwestern portion of the watershed. There is one industrial parcel, located just east of Mount Vernon District Park. Aerial photos from 2002 indicate that this parcel is primarily forested. 
	 
	1.3.2 Watershed Development Patterns – Dogue Creek 
	1.3.2 Watershed Development Patterns – Dogue Creek 
	1.3.2 Watershed Development Patterns – Dogue Creek 
	1.3.2 Watershed Development Patterns – Dogue Creek 
	1.3.2 Watershed Development Patterns – Dogue Creek 




	 
	In 1976, approximately 24,500 people were living in the Dogue Creek watershed and there were still large areas of undeveloped lands and parklands. Industrial areas in the watershed were limited. About half of the Fort Belvoir Military Reservation lies within the Dogue Creek watershed. In 1976, this portion was primarily reserved for recreation and open space. 
	 
	Development in Dogue Creek began in the 1940s. Table 1-7 indicates the area of the watershed developed, by decade, based on the date of subdivision for each parcel. The first significant residential subdivision developments began construction in the 1950s in the eastern areas of the watershed, particularly east of Fort Belvoir and south of Huntley Meadows Park. The majority of the development took place in the 1960s and 1970s, and it consisted primarily of medium-density residential housing. Development wes
	 
	Table 1-7 - Dogue Creek Watershed Development by Decade 
	Decade 
	Decade 
	Decade 
	Decade 

	Area (Acres) 
	Area (Acres) 

	Percent 
	Percent 

	Span

	Open, vacant, common areas 
	Open, vacant, common areas 
	Open, vacant, common areas 

	4,550 
	4,550 

	36.5 
	36.5 

	Span

	Ft. Belvoir 
	Ft. Belvoir 
	Ft. Belvoir 

	3,566 
	3,566 

	28.6 
	28.6 

	Span

	1900 and earlier 
	1900 and earlier 
	1900 and earlier 

	292 
	292 

	2.3 
	2.3 

	Span

	1910s 
	1910s 
	1910s 

	4 
	4 

	0.0 
	0.0 

	Span

	1920s 
	1920s 
	1920s 

	45 
	45 

	0.4 
	0.4 

	Span

	1930s 
	1930s 
	1930s 

	64 
	64 

	0.5 
	0.5 

	Span

	1940s 
	1940s 
	1940s 

	192 
	192 

	1.5 
	1.5 

	Span

	1950s 
	1950s 
	1950s 

	656 
	656 

	5.3 
	5.3 

	Span

	1960s 
	1960s 
	1960s 

	1,485 
	1,485 

	11.9 
	11.9 

	Span

	1970s 
	1970s 
	1970s 

	595 
	595 

	4.8 
	4.8 

	Span

	1980s 
	1980s 
	1980s 

	474 
	474 

	3.8 
	3.8 

	Span

	1990s 
	1990s 
	1990s 

	441 
	441 

	3.5 
	3.5 

	Span

	2000s 
	2000s 
	2000s 

	114 
	114 

	0.9 
	0.9 

	Span

	Total Dogue Creek Watershed 
	Total Dogue Creek Watershed 
	Total Dogue Creek Watershed 

	12,477 
	12,477 

	100.0 
	100.0 

	Span


	There are two significant commercial areas in the watershed, the Kingstowne Towne Center and Festival and the Festival at Manchester Lakes Shopping Center in the northwestern portion of the watershed were developed after 1980. Commercial areas along Route 1 in the southeastern portion of the watershed were developed primarily in the 1960s and 1970s. 
	 
	1.3.3 Watershed Development Patterns – Four Mile Run 
	1.3.3 Watershed Development Patterns – Four Mile Run 
	1.3.3 Watershed Development Patterns – Four Mile Run 
	1.3.3 Watershed Development Patterns – Four Mile Run 
	1.3.3 Watershed Development Patterns – Four Mile Run 




	 
	The Fairfax County portion of the Four Mile Run watershed can be characterized as highly developed, with only 10 percent of the watershed remaining in open, vacant or common areas. Table 1-8 indicates the area of the watershed developed, by decade, based on the date of subdivision for each parcel. The first significant residential subdivision developments began construction in the 1940s just north of Falls Church and between Leesburg Pike and Arlington Boulevard. Expansion of both high- and medium- density 
	 
	Table 1-8 - Four Mile Run Watershed Development by Decade 
	Decade 
	Decade 
	Decade 
	Decade 

	Area (Acres) 
	Area (Acres) 

	Percent 
	Percent 

	Span

	Open, vacant, common areas 
	Open, vacant, common areas 
	Open, vacant, common areas 

	136 
	136 

	10.4 
	10.4 

	Span

	1900 and earlier 
	1900 and earlier 
	1900 and earlier 

	5 
	5 

	0.4 
	0.4 

	Span

	1920s 
	1920s 
	1920s 

	7 
	7 

	0.5 
	0.5 

	Span

	1930s 
	1930s 
	1930s 

	14 
	14 

	1.1 
	1.1 

	Span

	1940s 
	1940s 
	1940s 

	78 
	78 

	6.0 
	6.0 

	Span

	1950s 
	1950s 
	1950s 

	508 
	508 

	38.9 
	38.9 

	Span

	1960s 
	1960s 
	1960s 

	282 
	282 

	21.6 
	21.6 

	Span

	1970s 
	1970s 
	1970s 

	114 
	114 

	8.7 
	8.7 

	Span

	1980s 
	1980s 
	1980s 

	80 
	80 

	6.1 
	6.1 

	Span

	1990s 
	1990s 
	1990s 

	67 
	67 

	5.1 
	5.1 

	Span

	2000s 
	2000s 
	2000s 

	16 
	16 

	1.2 
	1.2 

	Span

	Total Four Mile Run Watershed 
	Total Four Mile Run Watershed 
	Total Four Mile Run Watershed 

	1,306 
	1,306 

	100.0 
	100.0 

	Span


	 
	Commercial areas in the Fairfax County portion of the Four Mile Run watershed are situated in two areas: Seven Corners, near the intersection between Arlington Boulevard and Leesburg Pike, just south of Falls Church, and Bailey’s Crossroads, at the intersection of Columbia Pike and Arlington Boulevard, just northwest of the city of Alexandria. 
	 
	1.4 Land Use 
	 
	1.4.1 Land Use – Belle Haven 
	1.4.1 Land Use – Belle Haven 
	1.4.1 Land Use – Belle Haven 
	1.4.1 Land Use – Belle Haven 
	1.4.1 Land Use – Belle Haven 




	 
	Current land-use mapping shows that the Belle Haven watershed is 69 percent developed, with 31 percent remaining as either open space or water. Table 1-9 and Map 5 show the land use distribution throughout the watershed. Twenty-one percent of the watershed is in open space, parks and recreational land uses. The majority of the watershed, 41 percent, is in various residential land uses and 18 percent is in use for transportation. Only 6.5 percent is in use for commercial and one percent for industrial land u
	 
	Future land use, also shown in Table 1-9, was derived from a compilation of zoning and general land use plan information. The existing land use data was used as the base data for future land use. In many cases, the planned land uses corresponded roughly to the 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open space, parks, and recreational areas 
	Open space, parks, and recreational areas 
	 359.5 
	 20.7 
	313.1 
	 18.0 
	 -46.4 
	-12.9 

	Golf Course 
	Golf Course 
	151.0 
	8.7 
	150.6 
	8.7 
	-0.4 
	-0.3 

	Estate residential 
	Estate residential 
	9.9 
	0.6 
	2.9 
	0.2 
	-7.0 
	-70.7 

	Low-density residential 
	Low-density residential 
	 72.2 
	 4.2 
	42.3 
	 2.4 
	 -29.9 
	-41.4 

	Medium-density residential 
	Medium-density residential 
	 434.7 
	 25.0 
	499.1 
	 28.7 
	 64.4 
	14.8 

	High-density residential 
	High-density residential 
	 190.1 
	 10.9 
	190.9 
	 11.0 
	 0.8 
	0.4 

	Low-intensity commercial 
	Low-intensity commercial 
	 26.2 
	 1.5 
	19.3 
	 1.1 
	 -6.9 
	-26.3 

	High-intensity commercial 
	High-intensity commercial 
	 87.2 
	 5.0 
	113.1 
	 6.5 
	 25.9 
	29.7 

	Industrial 
	Industrial 
	24.0 
	1.4 
	24.0 
	1.4 
	0.0 
	0.0 

	Institutional 
	Institutional 
	58.2 
	3.4 
	57.7 
	3.3 
	-0.5 
	-0.9 

	Transportation 
	Transportation 
	311.3 
	17.9 
	311.3 
	17.9 
	0.0 
	0.0 

	Water 
	Water 
	13.0 
	0.7 
	13.0 
	0.7 
	0.0 
	0.0 

	Total Belle Haven 
	Total Belle Haven 
	1,737.3 
	100.0 
	1,737.3 
	100.0 
	0.0 
	0.0 




	zoning for the same parcels. Where the planned land use and the zoned land use differed, the classification that provided the greatest density was used. 
	 
	Table 1-9 - Belle Haven Existing and Future Land Use 
	Due to rounding error, total percentages may be slightly greater or lesser than 100. 
	 
	As with Dogue Creek watershed, the watershed is essentially built out. Only 91 acres, or 5 percent, of the land use is forecast to change. The major changes are conversion of 76 acres of open space and redevelopment of 30 acres of low-density residential to 65  acres of medium-density residential and 26 acres of high-intensity commercial land use. 
	 
	1.4.2 Land Use – Dogue Creek 
	1.4.2 Land Use – Dogue Creek 
	1.4.2 Land Use – Dogue Creek 
	1.4.2 Land Use – Dogue Creek 
	1.4.2 Land Use – Dogue Creek 




	 
	Table 1-10 and Map 6 show the land use distribution throughout the watershed. Forty- one percent of the Dogue Creek watershed is in open space, parks and recreational land uses. An additional 33 percent of the watershed is in residential land uses, the majority being in medium-density residential use. Ten percent of the watershed is in institutional and industrial land uses; and another eight percent in use for transportation. 
	 
	Future land use, also shown in Table 1-10, was derived from a compilation of zoning and general land use plan information. The existing land use data was used as the base data for future land use. In many cases, the planned land uses corresponded roughly to the zoning for the same parcels. Where the planned land use and the zoned land use differed, the classification that provided the greatest density was used. 
	 
	Table 1-10 - Dogue Creek Existing and Future Land Use 
	 Land Use Type 
	 Land Use Type 
	 Land Use Type 
	 Land Use Type 
	 Land Use Type 
	Existin g 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open space, parks, and recreational 
	Open space, parks, and recreational 
	 5,169.6 
	 41.4 
	 4,892.0 
	 39.2 
	 -277.6 
	 -5.4 




	 
	 
	 
	 
	 
	Land Use Type 

	Existing 
	Existing 

	Future 
	Future 

	Change 
	Change 

	Span

	TR
	Acres Percent 
	Acres Percent 

	Acres Percent 
	Acres Percent 

	Acres Percent 
	Acres Percent 

	Span

	areas 
	areas 
	areas 

	 
	 

	 
	 

	 
	 

	Span

	Golf Course 
	Golf Course 
	Golf Course 

	265.5 2.1 
	265.5 2.1 

	265.5 2.1 
	265.5 2.1 

	0.0 
	0.0 

	0.0 
	0.0 

	Span

	Estate residential 
	Estate residential 
	Estate residential 

	174.3 1.4 
	174.3 1.4 

	74.6 0.6 
	74.6 0.6 

	-99.7 
	-99.7 

	-57.2 
	-57.2 

	Span

	Low-density residential 
	Low-density residential 
	Low-density residential 

	 
	 
	835.4 6.7 

	 
	 
	791.0 6.3 

	 
	 
	-44.4 

	 
	 
	-5.3 

	Span

	Medium-density residential 
	Medium-density residential 
	Medium-density residential 

	 
	 
	1,834.9 14.7 

	 
	 
	2,168.2 17.4 

	 
	 
	333.3 

	 
	 
	18.2 

	Span

	High-density residential 
	High-density residential 
	High-density residential 

	 
	 
	1296.7 10.4 

	 
	 
	1,317.2 10.6 

	 
	 
	20.5 

	 
	 
	1.6 

	Span

	Low-intensity commercial 
	Low-intensity commercial 
	Low-intensity commercial 

	 
	 
	69.6 0.6 

	 
	 
	65.6 0.5 

	 
	 
	-4.0 

	 
	 
	-5.7 

	Span

	High-intensity commercial 
	High-intensity commercial 
	High-intensity commercial 

	 
	 
	219.2 1.8 

	 
	 
	277.7 2.2 

	 
	 
	58.5 

	 
	 
	26.7 

	Span

	Industrial 
	Industrial 
	Industrial 

	182.4 1.5 
	182.4 1.5 

	168.7 1.4 
	168.7 1.4 

	-13.7 
	-13.7 

	-7.5 
	-7.5 

	Span

	Institutional 
	Institutional 
	Institutional 

	1,062.3 8.5 
	1,062.3 8.5 

	1,086.0 8.7 
	1,086.0 8.7 

	23.7 
	23.7 

	2.2 
	2.2 

	Span

	Transportation 
	Transportation 
	Transportation 

	990.9 7.9 
	990.9 7.9 

	994.3 8.0 
	994.3 8.0 

	3.4 
	3.4 

	0.3 
	0.3 

	Span

	Water 
	Water 
	Water 

	374.3 3.0 
	374.3 3.0 

	374.3 3.0 
	374.3 3.0 

	0.0 
	0.0 

	0.0 
	0.0 

	Span

	Total Dogue Creek 
	Total Dogue Creek 
	Total Dogue Creek 

	12,475.1 100.0 
	12,475.1 100.0 

	12,475.1 100.0 
	12,475.1 100.0 

	0.0 
	0.0 

	0.0 
	0.0 

	Span


	Due to rounding error, total percentages may be slightly greater or lesser than 100. 
	 
	The table shows that the watershed is essentially built out. Only 3.5 percent of the land use, or 439 acres, is forecast to change. The major changes are conversion of 278 acres of open space and redevelopment of 144 acres of estate and low-density residential to 333 acres of medium-density residential, 59 acres of high-intensity commercial and 24 acres of institutional land uses. 
	 
	 
	1.4.3 Land Use – Four Mile Run 
	1.4.3 Land Use – Four Mile Run 
	1.4.3 Land Use – Four Mile Run 
	1.4.3 Land Use – Four Mile Run 
	1.4.3 Land Use – Four Mile Run 




	 
	Current land-use mapping shows that the Four Mile Run watershed is 90 percent developed, with 10 percent remaining as either open space or water. Table 1-11 and Map 7 show the land use distribution throughout the watershed. Currently, 49 percent of the watershed is in various residential land uses, 22 percent is in low- and high-intensity commercial uses and 19 percent is in use for transportation. Only 5 percent (62 acres) of the watershed is in open space, parks and recreational land uses. 
	 
	Future land use, also shown in Table 1-11, was derived from a compilation of zoning and general land use plan information. The existing land use data was used as the base data for future land use. In many cases, the planned land uses corresponded roughly to the zoning for the same parcels. Where the planned land use and the zoned land use differed, the classification that provided the greatest density was used. 
	 
	Table 1-11 - Four Mile Run Existing and Future Land Use 
	 
	 
	 
	 
	Land Use Type 

	Existing 
	Existing 

	Future 
	Future 

	Change 
	Change 

	Span

	TR
	Acres 
	Acres 

	Percent 
	Percent 

	Acres 
	Acres 

	Percent 
	Percent 

	Acres 
	Acres 

	Percent 
	Percent 

	Span

	Open space, parks, and recreational 
	Open space, parks, and recreational 
	Open space, parks, and recreational 
	areas 

	 
	 
	61.6 

	 
	 
	4.7 

	 
	 
	40.2 

	 
	 
	3.1 

	 
	 
	-21.4 

	 
	 
	-34.7 

	Span

	Estate residential 
	Estate residential 
	Estate residential 

	8.4 
	8.4 

	<1 
	<1 

	0.0 
	0.0 

	0.0 
	0.0 

	-8.4 
	-8.4 

	-100.0 
	-100.0 

	Span


	 Land Use Type 
	 Land Use Type 
	 Land Use Type 
	 Land Use Type 
	 Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Low-density residential 
	Low-density residential 
	72.6 
	 5.6 
	51.9 
	 4.0 
	-20.7 
	 -28.5 

	Medium-density residential 
	Medium-density residential 
	313.7 
	 24.0 
	357.7 
	 27.4 
	44.0 
	14.0 

	High-density residential 
	High-density residential 
	 247.5 
	 19.0 
	249.0 
	 19.1 
	1.5 
	<1 

	Low-intensity commercial 
	Low-intensity commercial 
	 74.1 
	 5.7 
	63.4 
	 4.9 
	-10.7 
	-14.4 

	High-intensity commercial 
	High-intensity commercial 
	 215.6 
	 16.5 
	261.2 
	 20.0 
	45.6 
	21.2 

	Industrial 
	Industrial 
	27.0 
	2.1 
	11.7 
	<1 
	-15.3 
	-56.7 

	Institutional 
	Institutional 
	34.7 
	2.7 
	20.1 
	1.5 
	-14.6 
	-42.1 

	Transportation 
	Transportation 
	243.8 
	18.7 
	243.8 
	18.7 
	0.0 
	0.0 

	Water 
	Water 
	6.7 
	<1  
	6.7 
	<1 
	0.0 
	0.0 

	 Mile Total Run Four 
	 Mile Total Run Four 
	1,305.7 
	 100.0 
	1,305.7 
	 100.0 
	 0.0 
	0.0 




	Due to rounding error, total percentages may be slightly greater or lesser than 100. Includes only areas within Fairfax County. 
	 
	The table shows that the portion of the watershed included in this study is essentially built out. Ninety-one acres, approximately 7 percent of the land use, is forecast to change. The major changes are conversion of 21 acres of open space and redevelopment of 21 acres of low-density residential and 30 acres of industrial and institutional land uses to 44 acres of medium-density residential and 46 acres of high- intensity commercial land uses. 
	 
	Significant redevelopment of Seven Corners and Bailey’s Crossroads can be expected as part of the County’s revitalization plan for these areas. Redevelopment is not expected to change the area in each type of land use, but it may provide opportunities for watershed improvements as part of a coordinated plan. 
	 
	1.4.4 Infill Development 
	1.4.4 Infill Development 
	1.4.4 Infill Development 
	1.4.4 Infill Development 
	1.4.4 Infill Development 




	 
	Along with development and redevelopment at the scale of subdivisions and large commercial parcels, Fairfax County has been experiencing redevelopment of single lots for larger structures and infill development of vacant and larger single-family residential lots to higher density. 
	 
	In the late 1990s, concerned with potential problems related to these types of impacts on the surrounding areas, the County initiated a study to develop recommendations which would address commonly raised issues of infill and residential development, including lack of compatibility with the existing communities, added traffic and potential  congestion, tree and open space loss and stormwater management and erosion control issues (Infill & Residential Development Study, 2000). The study made  recommendations
	As a result of the Infill Study, the Board of Supervisors approved some of the recommendations and made amendments to the Policy Plan and Public Facilities Manual addressing factors of site design, neighborhood context, environment, tree preservation, transportation, public facilities, affordable housing, heritage resources and stormwater management and sediment control. Further details of proposed actions can be found in County Environmental Improvement Program (EIP) documents on the EIP homepage    
	As a result of the Infill Study, the Board of Supervisors approved some of the recommendations and made amendments to the Policy Plan and Public Facilities Manual addressing factors of site design, neighborhood context, environment, tree preservation, transportation, public facilities, affordable housing, heritage resources and stormwater management and sediment control. Further details of proposed actions can be found in County Environmental Improvement Program (EIP) documents on the EIP homepage    
	(www.fairfaxcounty.gov/living/environment/eip/).
	(www.fairfaxcounty.gov/living/environment/eip/).

	 

	 
	1.5 Impervious Area 
	 
	As the area of impervious surfaces such as streets, parking lots and driveways  increases within the watershed, the amount of rainfall that can be absorbed into the ground is reduced. This can cause more water to quickly run off the land and into the streams in a short period of time. The storm drainage system is designed to direct this excess stormwater runoff into the stream system, and consequently concentrates the flow. Peak flows during storm periods not only cause flooding but can change the shape of 
	 
	The acres of impervious surface for each of the following watersheds were calculated from geographic information system (GIS) planimetric layers provided by the County. Impervious surfaces include roads, parking lots, buildings, sidewalks and driveways. 
	 
	1.5.1 Impervious Area – Belle Haven 
	1.5.1 Impervious Area – Belle Haven 
	1.5.1 Impervious Area – Belle Haven 
	1.5.1 Impervious Area – Belle Haven 
	1.5.1 Impervious Area – Belle Haven 




	 
	The Belle Haven watershed is 32 percent impervious, as shown on Table 1-12. Imperviousness across the watershed is expected to increase by approximately 1.5 percent from future development. 
	 
	Table 1-12 - Belle Haven Imperviousness 
	 
	 
	 
	 
	WMA 

	 
	 
	Total Area (ac) 

	 
	 
	Impervious Area (ac) 

	 
	 
	Percent Impervious 

	Span

	Belle Haven 
	Belle Haven 
	Belle Haven 

	1,737.4 
	1,737.4 

	551.5 
	551.5 

	31.7 
	31.7 

	Span

	Total Belle Haven Watershed 
	Total Belle Haven Watershed 
	Total Belle Haven Watershed 

	1,737.4 
	1,737.4 

	551.4 
	551.4 

	31.7 
	31.7 

	Span


	 
	1.5.2 Impervious Area – Dogue Creek 
	1.5.2 Impervious Area – Dogue Creek 
	1.5.2 Impervious Area – Dogue Creek 
	1.5.2 Impervious Area – Dogue Creek 
	1.5.2 Impervious Area – Dogue Creek 




	 
	Overall, the Dogue Creek watershed is 19 percent impervious, as shown in Table 1-13. Imperviousness among the WMAs in the watershed ranges from 11 percent in the Potomac WMA to 27 percent impervious in the North Fork WMA. Imperviousness across the watershed is expected to increase by approximately 1.5 percent from future development. 
	 
	Table 1-13 - Dogue Creek WMA Imperviousness 
	 
	 
	 
	 
	WMA 

	 
	 
	Total Area (ac) 

	 
	 
	Impervious Area (ac) 

	 
	 
	Percent Impervious 

	Span

	Barnyard Run 
	Barnyard Run 
	Barnyard Run 

	1,528.7 
	1,528.7 

	193.6 
	193.6 

	12.7 
	12.7 

	Span

	Mainstem 
	Mainstem 
	Mainstem 

	3,775.8 
	3,775.8 

	784.0 
	784.0 

	20.8 
	20.8 

	Span

	North Fork 
	North Fork 
	North Fork 

	2,805.6 
	2,805.6 

	768.7 
	768.7 

	27.4 
	27.4 

	Span


	 
	Potomac 
	Potomac 
	Potomac 
	Potomac 

	2,629.0 
	2,629.0 

	282.3 
	282.3 

	10.7 
	10.7 

	Span

	Piney Run 
	Piney Run 
	Piney Run 

	1,736.1 
	1,736.1 

	395.7 
	395.7 

	22.8 
	22.8 

	Span

	Total Dogue Creek Watershed 
	Total Dogue Creek Watershed 
	Total Dogue Creek Watershed 

	12,475.2 
	12,475.2 

	2,424.3 
	2,424.3 

	19.4 
	19.4 

	Span


	 
	1.5.3 Impervious Area – Four Mile Run 
	1.5.3 Impervious Area – Four Mile Run 
	1.5.3 Impervious Area – Four Mile Run 
	1.5.3 Impervious Area – Four Mile Run 
	1.5.3 Impervious Area – Four Mile Run 




	 
	As shown on Table 1-14, the Fairfax County portion of the Four Mile Run watershed is 36 percent impervious. Imperviousness is expected to increase by approximately 1.5 percent from future development. 
	 
	Table 1-14 - Four Mile Run Imperviousness 
	 
	 
	 
	 
	WMA 

	 
	 
	Total Area (ac) 

	 
	 
	Impervious Area (ac) 

	 
	 
	Percent Impervious 

	Span

	Four Mile Run 
	Four Mile Run 
	Four Mile Run 

	2,278.2 
	2,278.2 

	824.7 
	824.7 

	36.2 
	36.2 

	Span

	Total Four Mile Run Watershed 
	Total Four Mile Run Watershed 
	Total Four Mile Run Watershed 

	2,278.2 
	2,278.2 

	824.7 
	824.7 

	36.2 
	36.2 

	Span


	Includes areas outside of Fairfax County 
	 
	1.6 Aquatic Resources 
	 
	The Dogue, Little Hunting, Belle Haven Environmental Baseline study completed in 1976 by Parsons, Brinckerhoff, Quade and Douglass indicated that the faunal quality of the streams in the Dogue Creek watershed ranged from good to fair on the North Fork of Dogue Creek to poor on the mainstem of Dogue Creek, with five of the seven assessment sites in the watershed in the fair to poor range. Three sites were assessed  in the Belle Haven watershed resulting in two ratings of poor and one fair. There was no data 
	 
	In 1999, the County developed the Stream Protection Strategy program to: 
	• determine the extent of stream degradation and identify areas with the greatest need; 
	• determine the extent of stream degradation and identify areas with the greatest need; 
	• determine the extent of stream degradation and identify areas with the greatest need; 
	• determine the extent of stream degradation and identify areas with the greatest need; 
	• determine the extent of stream degradation and identify areas with the greatest need; 

	• develop strategies to minimize or prevent additional degradation; 
	• develop strategies to minimize or prevent additional degradation; 

	• recommend preservation and restoration efforts; 
	• recommend preservation and restoration efforts; 

	• support comprehensive watershed planning; 
	• support comprehensive watershed planning; 

	• better integrate environmental policies and regulatory requirements; and, 
	• better integrate environmental policies and regulatory requirements; and, 

	• promote environmental stewardship and public education programs. 
	• promote environmental stewardship and public education programs. 




	 
	The goal of the Stream Protection Strategy is not to restrict new development, but to provide for more ecologically sensitive and sustainable development. Three watershed management categories were developed to provide more efficient watershed planning and future watershed management (Fairfax County Stream Protection Strategy Baseline Study, 2001). Categories apply to areas within the watershed that can be grouped for similar restoration treatments. Each category includes goals and recommendations to be imp
	 
	In addition to monitoring conducted by the County, the Northern Virginia Soil and Water Conservation District (NVSWC) maintains a volunteer monitoring program throughout Fairfax County. A summary of any available volunteer data is presented below for Dogue Creek, Belle Haven and Four Mile Run watersheds. 
	1.6.1 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Belle Haven 
	1.6.1 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Belle Haven 
	1.6.1 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Belle Haven 
	1.6.1 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Belle Haven 
	1.6.1 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Belle Haven 




	 
	The Belle Haven watershed is characterized as Watershed Restoration Level II. The primary goal for Restoration Level II watersheds is to prevent further degradation and to implement measures to improve water quality. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure 1-2 – SPS baseline and volunteer sampling sites – Belle Haven watershed. 
	The results of the data collected from the one sampling site within the Belle Haven watershed for the SPS Baseline Study are shown in Table 1-15. The location of the site, located on Hunting Creek, is shown on Figure 1-2. The composite condition rating for this site was very poor. This site received some of the lowest scores of the entire coastal plain system in Fairfax County. The high level of impervious area and the limited stormwater controls implemented when this watershed was initially developed are l
	 
	There are no known active monitoring sites in the Belle Haven watershed under 
	the NVSWC program. There was one site for which no data was available. 
	 
	Table 1-15 - Stream Protection Strategy Baseline Data Summary – Belle Haven 
	 
	 
	 
	 
	 
	Stream Name (Site Code) 

	Composite Site Condition Rating 
	Composite Site Condition Rating 

	Environmental Variables 
	Environmental Variables 

	 
	 
	Projected Percent Impervious 

	Span

	TR
	Index of Biotic 
	Index of Biotic 
	Integrity 

	 
	 
	Habitat Score 

	 
	 
	Fish Taxa Richness 

	Current Percent 
	Current Percent 
	Impervious 

	Span

	Belle Haven (BEBE01) 
	Belle Haven (BEBE01) 
	Belle Haven (BEBE01) 

	 
	 
	Very Poor 

	 
	 
	Very Poor 

	Very Poor 
	Very Poor 

	 
	 
	Very Low 

	 
	 
	36.4 

	 
	 
	50.0 

	Span


	Source: SPS Baseline Study Report, 2001. 
	 
	1.6.2 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Dogue Creek 
	1.6.2 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Dogue Creek 
	1.6.2 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Dogue Creek 
	1.6.2 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Dogue Creek 
	1.6.2 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Dogue Creek 




	 
	The Dogue Creek WMAs are divided among the three watershed management categories. The majority of the watershed, including all of Piney Run and Barnyard Run WMAs, Dogue Creek Mainstem downstream of Huntley Meadows Park, and the western Potomac WMA is categorized as Watershed Protection Areas. The primary goal for a Watershed Protection Area is to preserve biological integrity by protecting as much as possible the existing conditions responsible for the current higher quality ratings of these streams. 
	The portion of the Dogue Creek Mainstem WMA upstream of Huntley Meadows Park is characterized as Watershed Restoration Level I. The primary goal for Restoration Level I watersheds is to re-establish healthy biological communities by identifying and improving areas of stream degradation as much as possible. 
	 
	The North Fork of Dogue Creek WMA is characterized as Watershed Restoration Level 
	II. The primary goal for Restoration Level II watersheds is to prevent further degradation and to implement measures to improve water quality. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure 1-1 – SPS baseline and volunteer sampling sites – Dogue Creek watershed. 
	The results of the data collected from the three sampling sites within the Dogue Creek watershed for the SPS Baseline Study are shown in Table 1-16 (listed generally upstream to downstream). Locations are shown on Figure 1-1, with SPS monitoring locations labeled. Composite condition ratings for sites in  the watershed ranged from poor (in the North Fork WMA at site DCNF01 to good at the two Dogue Mainstem WMA sites. Habitat was fair at all three sites, but index of biotic integrity scores varied from good 
	 
	The large areas of undeveloped land on Fort Belvoir Military Reservation and 
	Huntley Meadows Park help to protect the overall quality of the mainstem of Dogue Creek. This is in contrast to neighboring watersheds with much higher levels of impervious cover. 
	 
	There is one NVSWC monitoring site in the Dogue Creek watershed. This site is located on a tributary to the mainstem of Dogue Creek near its headwaters and received a rating of unacceptable. A separate volunteer monitoring program conducted within Huntley Meadows Park indicates good habitat with only a few problem areas. 
	Table 1-16 - Stream Protection Strategy Baseline Data Summary – Dogue Creek 
	 
	 
	 
	 
	 
	Stream Name (Site Code) 

	 
	 
	Composite Site Condition Rating 

	Environmental Variables 
	Environmental Variables 

	 
	 
	Projected Percent Impervious 

	Span

	TR
	Index of Biotic Integrity 
	Index of Biotic Integrity 

	 
	 
	Habitat Score 

	 
	 
	Fish Taxa Richness 

	Current Percent Impervious 
	Current Percent Impervious 

	Span

	Dogue Creek 1 (DCDC01) 
	Dogue Creek 1 (DCDC01) 
	Dogue Creek 1 (DCDC01) 

	 
	 
	Good 

	 
	 
	Good 

	 
	 
	Fair 

	 
	 
	High 

	 
	 
	19.1 

	 
	 
	36 

	Span

	North Fork 1 (DCNF01) 
	North Fork 1 (DCNF01) 
	North Fork 1 (DCNF01) 

	 
	 
	Poor 

	 
	 
	Very Poor 

	 
	 
	Fair 

	 
	 
	Low 

	 
	 
	24.3 

	 
	 
	32 

	Span

	Dogue Creek 2 (DCDC04) 
	Dogue Creek 2 (DCDC04) 
	Dogue Creek 2 (DCDC04) 

	 
	 
	Good 

	 
	 
	Fair 

	 
	 
	Fair 

	 
	 
	Moderate 

	 
	 
	14.1 

	 
	 
	26 

	Span


	Source: SPS Baseline Study Report, 2001. Sites are generally ordered from upstream to downstream. 
	 
	1.6.3 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Four Mile Run 
	1.6.3 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Four Mile Run 
	1.6.3 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Four Mile Run 
	1.6.3 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Four Mile Run 
	1.6.3 Stream Protection Strategy (SPS) and Volunteer Monitoring Results – Four Mile Run 




	 
	The Four Mile Run watershed is characterized as Watershed Restoration Level II. The primary goal for Restoration Level II watersheds is to prevent further degradation and to implement measures to improve water quality. 
	 
	The results of the data collected from the single sampling site in the Fairfax County portion of the Four Mile Run watershed for the SPS Baseline Study are shown in Table 1-17. The location of this sampling site is shown on Figure 1-3. The composite condition rating for the sampling site was very poor. Habitat was very poor and fish taxa richness was very low with the sample dominated by tolerant species. The index of biotic integrity was poor. Stream modification was noted as a significant problem in the F
	 
	 
	 
	Figure 1-3 – SPS baseline and volunteer sampling sites – Dogue Creek watershed. 
	There are no known volunteer sampling sites in the Fairfax County portion of the Four Mile Run watershed. 
	Table 1-17 - Stream Protection Strategy Baseline Data Summary – Four Mile Run 
	 
	 
	 
	 
	 
	Stream Name (Site Code) 

	 
	 
	Composite Site Condition Rating 

	Environmental Variables 
	Environmental Variables 

	 
	 
	Projected Percent Impervious 

	Span

	TR
	Index of Biotic Integrity 
	Index of Biotic Integrity 

	 
	 
	Habitat Score 

	 
	 
	Fish Taxa Richness 

	Current Percent Impervious 
	Current Percent Impervious 

	Span

	 
	 
	 
	Four Mile Run (FMLO01) 

	 
	 
	 
	Very Poor 

	 
	 
	 
	Poor 

	 
	 
	Very Poor 

	 
	 
	 
	Very Low 

	 
	 
	 
	43.7 

	 
	 
	 
	51.0 

	Span


	Source: SPS Baseline Study Report, 2001. 
	 
	1.6.4 Stream Physical Assessment (SPA) 
	1.6.4 Stream Physical Assessment (SPA) 
	1.6.4 Stream Physical Assessment (SPA) 
	1.6.4 Stream Physical Assessment (SPA) 
	1.6.4 Stream Physical Assessment (SPA) 




	 
	To supplement the biological and habitat data collected by the Stream Protection Strategy Baseline Study, beginning in the fall of 2002, field crews conducted a detailed Stream Physical Assessment (SPA) on approximately 801 miles of streams throughout Fairfax County, including the Belle Haven, Dogue Creek and portions of the Four Mile Run watersheds. The results of the assessment will be used in the watershed planning process to develop management strategies. As part of the SPA, field crews conducted a phys
	 
	SPA Physical Habitat Assessment Overview 
	A visual assessment of stream sites, although qualitative, can provide valuable information that may help explain more quantitative data. Field teams collect data for 10 habitat assessment metrics specific to either a high or low gradient stream, corresponding primarily to streams in the piedmont and coastal plain physiographic 
	provinces, respectively. The Belle Haven and Dogue Creek watersheds are in the 
	Coastal Plain province, while the Four Mile Run watershed is divided between the Coastal Plain and the Piedmont provinces. Parameters for both the Coastal Plain and Piedmont provinces assess perceived quality of instream habitat (for both macroinvertebrates and fish), channel morphology (channel alteration, sinuosity and sediment deposition) and riparian bank structure (bank stability and buffer). 
	 
	SPA Geomorphology Assessment Overview 
	Stream geomorphology describes how a stream channel adjusts to changes in its watershed. Stream erosion is a natural process which occurs slowly in an undeveloped setting, with the stream forming a dynamically stable channel. The size and shape of the 
	stream channel are dependent on the type of soils, the steepness of the grade and the 
	amount of water that flows into the channel. If one of these conditions is changed, the channel will adjust itself to accommodate the new conditions and find a new stable size and shape. The most significant change that occurs with development in a watershed is an increase in the amount of water flowing in a channel during storm events because of concentrations of flow from impervious surfaces. 
	 
	The geomorphologic assessment of the stream channels in the Dogue Creek, Belle Haven and Four Mile Run watersheds are based on the Channel Evolution Model (CEM) which gives insight into how stream channels change after a disturbance such as a change in watershed land use. The CEM classifies streams into the five categories shown below in Figure 1-4, and can be useful for predicting future conditions: 
	 
	 
	Type I – This represents pre-disturbance condition, with well-vegetated streambanks. 
	 
	 
	 
	Type II – This is the first stage after disturbances to the watershed. The dominant physical process in this stage is bed degradation, with the beginning stages of stream incision (downcutting). 
	 
	Type III – At this stage bed degradation has led to overly steep banks, and bank failure is common. This stage is the most unstable of all CEM stages. Channel widening is the dominant physical process in a Type III channel. 
	 
	Type IV – The dominant physical process in a Type IV channel is sediment aggradation. This stage is considered the beginning phase of stream stabilization after disturbance. 
	 
	Type V – Type V channels are similar to the stream’s Type I channel in dimension and capacity. The new channel is lower than the original channel and the original flood limit is now a terrace. 
	 
	Figure 1-4 - CEM categories 
	 
	 
	Infrastructure Inventory 
	The infrastructure inventory conducted by field crews for the 2002 SPA study includes all structures and conditions that may have potential impacts on the stream, such as 
	sources of contamination or pipes, ditches, stream obstructions, dump sites, head cuts, 
	utilities, erosion problem areas, stream crossings and areas of deficient buffer. 
	 
	1.6.4.1 SPA Summary – Belle Haven 
	1.6.4.1 SPA Summary – Belle Haven 
	1.6.4.1 SPA Summary – Belle Haven 
	1.6.4.1 SPA Summary – Belle Haven 
	1.6.4.1 SPA Summary – Belle Haven 
	1.6.4.1 SPA Summary – Belle Haven 





	 
	Habitat Assessment. There were two miles of stream assessed in the Belle Haven watershed with all habitat rated as fair to very poor. Based on the length-weighted habitat score, the Belle Haven watershed is the poorest quality watershed in the County. 
	 
	Geomorphology Assessment. Stream evaluations of the stream channels in the Belle Haven watershed resulted in classifying all channels as Type III, indicating unstable channels with severe bank erosion. 
	 
	Infrastructure Inventory. There were 38 inventory points collected for the infrastructure inventory of the Belle Haven watershed. The majority of these points were areas of buffer encroachment or locations of storm drain pipes where stormwater enters the stream. The most severe of these points were three buffer points, one obstruction and one erosion point all rated as having a severe impact on the stream system. 
	1.6.4.2 SPA Summary – Dogue Creek 
	1.6.4.2 SPA Summary – Dogue Creek 
	1.6.4.2 SPA Summary – Dogue Creek 
	1.6.4.2 SPA Summary – Dogue Creek 
	1.6.4.2 SPA Summary – Dogue Creek 
	1.6.4.2 SPA Summary – Dogue Creek 





	 
	Habitat Assessment. Habitat was assessed on approximately 17 of the 32 miles of stream within the Dogue Creek watershed. In comparison with the rest of the County, the Dogue Creek watershed is in the lower range of quality. Of the assessed reaches, 3 miles (9 percent) of stream were rated as good, 9 miles (28 percent) as fair and 5 miles (16 percent) as poor for habitat conditions. There were no reaches rated as excellent. 
	 
	Geomorphology Assessment. CEM stream channel evaluations resulted in classifying approximately 50 percent of the channels in the Dogue Creek watershed as Type III, indicating unstable stream channels experiencing severe bank erosion. Most of the remainder of the watershed was categorized as Type IV, indicating the stream channels are beginning to recover after disturbance. 
	 
	Infrastructure Inventory. The infrastructure inventory of the Dogue Creek watershed resulted in 313 inventory points. The most significant problems were four head cuts, three obstructions, two buffer points and one erosion point. These points were all rated as having an extreme impact on the stream system. 
	 
	1.6.4.3 SPA Summary - Four Mile Run 
	1.6.4.3 SPA Summary - Four Mile Run 
	1.6.4.3 SPA Summary - Four Mile Run 
	1.6.4.3 SPA Summary - Four Mile Run 
	1.6.4.3 SPA Summary - Four Mile Run 
	1.6.4.3 SPA Summary - Four Mile Run 





	 
	Habitat Assessment. Habitat was assessed on approximately one mile of stream in the Four Mile Run watershed, the entire length categorized as fair to poor. The majority of the watershed lies outside of Fairfax County jurisdiction and was not assessed. In comparison with the rest of Fairfax County, the Four Mile Run watershed falls in the lower range of quality. 
	 
	Geomorphology Assessment. Of the one mile assessed in Four Mile Run, 60 percent was categorized as Type IV (recovering after disturbance), with most of the remainder categorized as Type III (actively eroding). 
	 
	Infrastructure Inventory. There were 34 inventory points collected in the Fairfax County portion of the Four Mile Run watershed. Of these 34 points, none were considered as having more than a moderate impact on the stream system. 
	 
	1.7 Wetlands 
	 
	1.7.1 Wetlands – Belle Haven 
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	1.7.1 Wetlands – Belle Haven 
	1.7.1 Wetlands – Belle Haven 
	1.7.1 Wetlands – Belle Haven 




	 
	There are 166 acres of wetlands in the Belle Haven watershed the majority of which are freshwater emergent or forested/shrub wetlands, as shown in Table 1-18. Nine acres are of unknown type and the remaining 14 are associated with stream systems or freshwater impoundments. Wetland areas in the Belle Haven watershed are primarily located in Dyke Marsh along the eastern edge of the watershed and east of the George Washington Memorial Parkway adjacent to the Potomac River. 
	Table 1-18 - NWI Wetlands by WMA in Belle Haven watershed 
	 
	 
	 
	 
	 
	 
	 
	WMA 

	Freshwater Emergent Wetland 
	Freshwater Emergent Wetland 

	Freshwater 
	Freshwater 
	Forested/ Shrub Wetland 

	Freshwater Pond 
	Freshwater Pond 

	 
	 
	Riverine 

	 
	 
	Unknown 

	 
	 
	 
	 
	Total 

	Span

	Belle Haven 
	Belle Haven 
	Belle Haven 

	74.1 
	74.1 

	69.3 
	69.3 

	2.2 
	2.2 

	11.6 
	11.6 

	8.9 
	8.9 

	166.0 
	166.0 

	Span


	  Total 74.1 69.3 2.2 11.6 8.9 166.0   
	 
	1.7.2 Wetlands – Dogue Creek 
	1.7.2 Wetlands – Dogue Creek 
	1.7.2 Wetlands – Dogue Creek 
	1.7.2 Wetlands – Dogue Creek 
	1.7.2 Wetlands – Dogue Creek 




	 
	There are 888 acres of wetlands in the Dogue Creek watershed, according to National Wetland Inventory (NWI) data shown in Table 1-19. Of this, approximately 690 acres are freshwater forested or shrub wetlands, primarily located in Huntley Meadows Park in the Mainstem and Barnyard Run WMAs. These types of wetlands generally lack  continuously standing water but are subject to frequent flooding. There are an additional 104 acres of freshwater emergent wetlands, also primarily in the Mainstem and Barnyard Run 
	 
	The remaining 83 acres or wetlands are of unknown classification, are associated with stream systems and are heavily influenced by stream flooding or are lacustrine wetlands associated with open water bodies such as lakes, reservoirs and other water impoundments. 
	 
	Table 1-19 - NWI Wetlands by WMA in Dogue Creek watershed 
	 
	 
	 
	 
	 
	 
	WMA 

	Freshwater Emergent Wetland 
	Freshwater Emergent Wetland 

	Freshwater Forested/ Shrub Wetland 
	Freshwater Forested/ Shrub Wetland 

	 
	 
	Freshwater Pond 

	 
	 
	Riverine 

	Unknown/ Other 
	Unknown/ Other 

	 
	 
	 
	 
	Total 

	Span

	Barnyard Run 
	Barnyard Run 
	Barnyard Run 

	43.0 
	43.0 

	291.3 
	291.3 

	6.9 
	6.9 

	 
	 

	 
	 

	341.2 
	341.2 

	Span

	Mainstem 
	Mainstem 
	Mainstem 

	53.0 
	53.0 

	302.2 
	302.2 

	32.1 
	32.1 

	 
	 

	0.9 
	0.9 

	388.1 
	388.1 

	Span

	North Fork 
	North Fork 
	North Fork 

	4.5 
	4.5 

	47.5 
	47.5 

	7.9 
	7.9 

	 
	 

	0.1 
	0.1 

	60.0 
	60.0 

	Span

	Piney Run 
	Piney Run 
	Piney Run 

	0.7 
	0.7 

	28.8 
	28.8 

	17.2 
	17.2 

	 
	 

	10.7 
	10.7 

	57.4 
	57.4 

	Span

	Potomac 
	Potomac 
	Potomac 

	3.1 
	3.1 

	20.5 
	20.5 

	0.4 
	0.4 

	9.6 
	9.6 

	7.1 
	7.1 

	40.8 
	40.8 

	Span


	  Total 104.3 690.4 64.5 9.6 8.1 887.5   
	 
	The Fairfax County Park Authority, which owns and manages Huntley Meadows Park, is currently restoring the central wetlands of the park to its previous, more water-filled condition. Goals of the project are to preserve the biodiversity of this non-tidal marsh, the only marsh of its type in Fairfax County. The project design will take into account site- specific factors and will be maintainable by park staff and useable by visitors to the park. Currently the area is in the beginning stages of survey, with fl
	The Fairfax County Park Authority, which owns and manages Huntley Meadows Park, is currently restoring the central wetlands of the park to its previous, more water-filled condition. Goals of the project are to preserve the biodiversity of this non-tidal marsh, the only marsh of its type in Fairfax County. The project design will take into account site- specific factors and will be maintainable by park staff and useable by visitors to the park. Currently the area is in the beginning stages of survey, with fl
	http://www.fairfaxcounty.gov/parks/huntley/
	http://www.fairfaxcounty.gov/parks/huntley/

	 restorationproject.htm. 

	 
	1.7.3 Wetlands – Four Mile Run 
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	1.7.3 Wetlands – Four Mile Run 
	1.7.3 Wetlands – Four Mile Run 




	 
	As shown in Table 1-20, in the Fairfax County portion of the Four Mile Run watershed, there are two large areas of wetland totaling approximately 5 acres. Three acres are 
	freshwater forested/shrub wetlands located along Long Branch north of the Crossroads Center Shopping Center. The remaining 2 acres of wetlands are associated with freshwater impoundments. 
	 
	Table 1-20 - NWI Wetlands by WMA in Four Mile Run watershed 
	 
	 
	 
	 
	 
	 
	 
	WMA 

	Freshwater Forested/ Shrub Wetland 
	Freshwater Forested/ Shrub Wetland 

	 
	 
	Freshwater Pond 

	 
	 
	 
	 
	Total 

	Span

	Four Mile Run 
	Four Mile Run 
	Four Mile Run 

	2.86 
	2.86 

	2.47 
	2.47 

	5.32 
	5.32 

	Span


	Total 2.86 2.47 5.32 
	 
	1.8 Water Quality 
	 
	The streams of the three watersheds are regulated by water quality standards set by the Virginia State Water Control Board (SWCB). Waters in the Dogue Creek, Belle Haven and Four Mile Run watersheds are designated as Class III waters (Nontidal Waters Coastal and Piedmont Zones), with regulated criteria for dissolved oxygen (4.0 mg/L minimum), pH (6.0 – 9.0), and maximum temperature (32° C/89.6° F). Fecal coliform is also regulated with an allowable geometric mean limit of 200 fecal coliform bacteria per 100
	 
	Sampling Data – Water quality data is collected through ongoing monitoring conducted by the County and various volunteer organizations. Additionally, the Fairfax Department of Health’s Division of Environmental Health has been sampling the waterways throughout Fairfax County since 1969. 
	 
	Belle Haven Sampling Data. Available County data in the Belle Haven watershed, ranging from August 1999 to March 2006 indicated no sites for which water quality fell outside of acceptable parameters. This includes baseline SPS data as well as data collected after the baseline study was completed. 
	 
	There are no health department sampling sites in the Belle Haven watershed. 
	 
	Dogue Creek Sampling Data. Available County data within the Dogue Creek watershed, ranging from July 1999 to September 2006, including SPS Baseline and more recently collected data, indicate one site on Dogue Creek Mainstem and one site along the North Fork with a pH below the acceptable range of 6.0 and one site with a pH below the acceptable range of 6. 
	 
	For health department data collected between 2000 and 2002 at the single sampling site in the Dogue Creek watershed, there was only one occurrence where pH was outside of criteria limits out of a total of 53 samples. All temperature readings were within required limits. Criteria exceedance for dissolved oxygen was higher, with 13 percent (7 samples) 
	below the allowable dissolved oxygen limit. Fecal coliform samples exceeded the maximum allowable limit of 200 bacteria per 100 ml of water for 89 percent of the samples collected between 2000 and 2002, with the maximum reading in September of 2001 at 3100 colonies per 100 mL of water. 
	 
	Four Mile Run Sampling Data. There was only one County data point available for the Four Mile Run watershed. Data at this site was collected during the SPS baseline study in August 1999, with no parameters falling outside of acceptable limits. 
	 
	There is one health department sampling site in the Four Mile Run watershed. Of the 52 samples collected between 2000 and 2002, neither temperature nor dissolved oxygen exceeded allowable limits and pH fell below criteria limits only once. Fecal coliform samples exceeded the allowable criteria limit for 41 of 54 samples (76 percent), with the maximum value of colonies per 100 mL of water in August of 2001. Although this value  is high, it was only reached on one occasion (1 of 54 samples, or 2 percent). In 
	 
	303(d) List and TMDL – Section 303(d) of the Clean Water Act requires the state to identify and report water bodies for which water quality standards are not being met. The list of impaired waters is compiled into the 303(d) Impaired Waters Report (often referred to as the 303(d) List). This report specifically describes the locations of the listed water body and the cause and source of pollutants leading to the impairment. Once a water body is listed as impaired, a plan is developed to restore the water qu
	 
	There are no freshwater stream reaches in Dogue Creek, Belle Haven or the Fairfax County portions of the Four Mile Run watersheds that are listed as impaired (Category  5). Nontidal portions of Four Mile Run outside of Fairfax County are listed as impaired for bacteria and a TMDL was completed for this impairment in 2002. 
	 
	In 2006, the tidal waters of Dogue Creek extending approximately from approximately rivermile 2.1 to the confluence with the Potomac River and tidal waters of Hunting Creek to which several stream reaches of Belle Haven watershed flow were listed in conjunction with portions of the Potomac River as Category 5 for aquatic plants (macrophytes) with a TMDL schedule of 2010. 
	 
	1.9 Forests 
	 
	Forests provide many benefits for aquatic systems. Vegetation and fallen leaves slow overland flow, reducing soil erosion. Nutrients are taken up by vegetation that might otherwise enter the stream system. Streamside forest canopy, or riparian buffers, provide shade and cool the water allowing for a higher dissolved oxygen concentration, which is needed by fish and aquatic macroinvertebrates. Additionally, aquatic habitat depends on the input of woody debris and stream bank root mats. Forest cover is also r
	around all perennial streams in the county, provide some connection between forest cover and stream valleys, however upland forest cover does not have direct connectivity in most parts of the watershed. 
	 
	1.10 Stormwater Management 
	 
	1.10.1 History of Stormwater Management in Fairfax County 
	1.10.1 History of Stormwater Management in Fairfax County 
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	1.10.1 History of Stormwater Management in Fairfax County 
	1.10.1 History of Stormwater Management in Fairfax County 




	 
	In the early 1900s, the population of Fairfax County was only slightly over 12,000 and development was basically unregulated. Stormwater controls consisted primarily of digging ditches or using pastures to prevent flooding. 
	 
	By 1964, with the adoption of the first Policy and Guidelines Manual, the main goal of stormwater management was flood prevention. Stormwater management only consisted of maintaining adequate drainage through curb-and-gutter construction leading to concrete pipes or channels, which emptied into the nearest stream. Several large  storms, including Hurricane Agnes, occurred during this time creating intense peak flows in receiving streams causing erosion and damage to homes built in the floodplain. Consequent
	 
	During the 1970s, the population of Fairfax County grew to 900,000 residents. The associated development increased runoff and flooding potential downstream. During this time, stormwater detention, with the primary focus of controlling water quantity, began to be implemented to reduce peak flows downstream. In 1976, Fairfax County became one of the first jurisdictions in the U.S. to adopt stormwater management as a development requirement when it was required by the Army Corps of Engineers as part of their a
	 
	Table 1-21 - BMP Treatment Types 
	 
	Current Treatment Types 
	 
	 
	 
	 
	 
	WMA 

	 
	 
	Quantity (acres) 

	 
	 
	Quality (acres) 

	Quantity/ None Quality (acres) (acres) 
	Quantity/ None Quality (acres) (acres) 

	Span

	Belle Haven 
	Belle Haven 
	Belle Haven 

	798 
	798 

	 
	 

	18 816 
	18 816 

	Span

	Belle Haven Total 
	Belle Haven Total 
	Belle Haven Total 

	798 
	798 

	 
	 

	18 816 
	18 816 

	Span

	Dogue - Barnyard Run 
	Dogue - Barnyard Run 
	Dogue - Barnyard Run 

	762 
	762 

	 
	 

	34 796 
	34 796 

	Span

	Dogue - Mainstem 
	Dogue - Mainstem 
	Dogue - Mainstem 

	1,599 
	1,599 

	 
	 

	1,453 3,052 
	1,453 3,052 

	Span

	Dogue - North Fork 
	Dogue - North Fork 
	Dogue - North Fork 

	1,255 
	1,255 

	 
	 

	275 1,530 
	275 1,530 

	Span

	Dogue - Potomac 
	Dogue - Potomac 
	Dogue - Potomac 

	3,350 
	3,350 

	 
	 

	741 4,091 
	741 4,091 

	Span

	Dogue - Piney Run 
	Dogue - Piney Run 
	Dogue - Piney Run 

	110 
	110 

	 
	 

	2 112 
	2 112 

	Span

	Dogue Creek Total 
	Dogue Creek Total 
	Dogue Creek Total 

	7,076 
	7,076 

	 
	 

	2,505 9,581 
	2,505 9,581 

	Span


	BMP Data not available for Four Mile Run watershed 
	1.10.2 Chesapeake Bay Preservation Ordinance 
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	In 1993, 100-foot buffers around perennial stream corridors were designated as Resource Protection Areas (RPAs) and the rest of the County was designed as a Resource Management Area (RMA). These designations governed the type and amount of new development and redevelopment that could occur in the environmentally  sensitive areas of the County. 
	 
	1.10.3 Flooding and Drainage Complaints 
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	1.10.3 Flooding and Drainage Complaints 
	1.10.3 Flooding and Drainage Complaints 
	1.10.3 Flooding and Drainage Complaints 




	 
	A total of 254 complaints were received by the Maintenance and Stormwater Management Division throughout the Dogue Creek watershed, 71 in the Belle Haven watershed and 55 in Four Mile Run. 
	 
	Complaints were organized into eight categories. Some of the comments that were received contained several different complaints, so it is possible for one comment to be placed into more than one category. The eight categories include: erosion, house flooding, road flooding, yard flooding, miscellaneous flooding, blockage/clog, cave- in/sink hole and other. Drainage complaints for the Dogue Creek, Belle Haven and Four Mile Run watersheds are broken down and summarized in Table 1-22. 
	 
	Table 1-22 - Summary of Drainage Complaints 
	 
	Belle Haven Dogue Creek Four Mile Run 
	 
	Category 
	Total 
	Complaints Percentage 
	Total 
	Complaints  Percentage 
	Total 
	Complaints  Percentage 
	Erosion 1 1 3 1 0 0 
	House Flooding 14 20 37 15 14  25 
	Road Flooding 0 0 3 1 2 4 
	Yard Flooding 27 38 104 41 15  27 
	Miscellaneous Flooding 
	25 35 67 26 18 33 
	Blockage/Clog 4 6 35 14 3 5 
	Cave In/Sink Hole 
	0 0 1 0 3 5 
	Other 0 0 4 2 0 0 
	Total 71 100 254 100 55  100 
	The miscellaneous flooding category includes those comments regarding standing water, overflows and flooding which were not designated as a specific type (i.e. house, road or yard). The other category includes those complaints such as lost items in the storm drain, maintenance or repair needs or requests for more information. 
	As shown in Table 1-22, the majority of the complaints across all watersheds were regarding house, yard or miscellaneous flooding. Blocked or clogged inlets were the next most numerous type of complaint. 
	2 Watershed Management Area Characterization 
	All maps for Chapter 2 are attached as an Appendix to this document. 
	 
	2.1 Introduction 
	 
	Three levels of watershed management units have been used for this plan. The first level is the watershed, a land area typically from 10 to 100 square miles. The watersheds represented in this plan are the drainage areas for Dogue Creek, Belle Haven and Four Mile Run. Statewide water quality monitoring and management is focused at the watershed level. 
	 
	The next smaller management unit for this plan is the Watershed Management Area (WMA). WMAs are areas of about one to 10 square miles, made up of one or more tributaries that drain parts of the watershed. Several of the larger tributaries of the Dogue Creek watershed have been defined as WMAs, including Barnyard Run tributary, Mainstem, North Fork, Piney Run and Potomac. Belle Haven watershed, adjacent to the Potomac River, is approximately 2.7 square miles with most streams draining directly to the Potomac
	 
	Planning at the WMA level focuses on the condition of the tributary streams, including habitat for fish and other aquatic life. These management units are small enough that they are usually within one or two political jurisdictions so that regulatory authority to implement management measures is less complex. They also tend to be more uniform in relation to land use and pollutant sources, so that identification of problems and solutions is also less complex. 
	 
	The most detailed level of management units for this plan is the subwatershed, areas of 100 to 300 acres. They are the smallest drainage areas and are modeled to estimate flows and pollutant loads. Subwatershed analysis is used to pinpoint areas within a WMA where stormwater retrofits or other management measures should be investigated. 
	 
	2.1.1 Field Reconnaissance 
	2.1.1 Field Reconnaissance 
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	2.1.1 Field Reconnaissance 




	 
	Field reconnaissance was conducted to update and supplement existing Fairfax County geographic data so current field conditions were accurately represented. Once this data was acquired, spatial analysis was performed to characterize County watersheds as they currently exist using the County’s GIS. The reconnaissance effort included the identification of pollution sources, current stormwater management and potential restoration opportunities across the various watersheds. 
	 
	Neighborhood Source Assessment. The Neighborhood Source Assessment was conducted as part of the Unified Subwatershed and Site Reconnaissance (USSR), the purpose of which is to evaluate the pollution-producing behaviors in residential areas to help target education messages and voluntary stewardship programs. A subsample of neighborhoods within the watershed was assessed to provide representative coverage of existing residential areas. Field crews drove through each neighborhood to get a sense of its general
	portion of the neighborhood had significantly different characteristics (e.g., larger lawns, less forest canopy, etc.). 
	 
	Hotspot Site Investigation. The Hotspot Site Investigation was conducted to evaluate the pollution-producing behaviors at commercial hotspots (e.g., gas stations, restaurants, industrial areas, etc.) to help target education messages and voluntary stewardship programs. The goal was to quickly identify areas where stormwater pollution is generated and identify ways to mitigate it. A subsample of potential hotspots within the watershed was assessed to provide representative coverage. At each hotspot, field cr
	 
	2.1.2 Existing Watershed Modeling 
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	Storm events are classified by the amount of rainfall, in inches, that occurs over the duration of a storm. Based on many years of rainfall data collected, storms of varying strength have been established based on the duration and probability of that event occurring within any given year. In general, smaller storms occur more frequently than larger storms of equal duration. Hence, a two-year, 24-hour storm (having a 50 percent chance of happening in a given year) has less rainfall than a 10-year, 24-hour st
	 
	Modeling is a way to mathematically predict and spatially represent what will occur with a given rainfall event. There are two primary types of models that are used to achieve this goal; hydrologic and hydraulic: 
	 
	• Hydrologic models take into account several factors: the particular rainfall event of interest, the physical nature of the land area where the rainfall occurs, and how quickly the resulting stormwater runoff drains this given land area. Hydrologic models can describe both the quantity of stormwater runoff and the resulting pollution, such as nutrients (nitrogen and phosphorus) and sediment that are transported by the runoff. 
	• Hydrologic models take into account several factors: the particular rainfall event of interest, the physical nature of the land area where the rainfall occurs, and how quickly the resulting stormwater runoff drains this given land area. Hydrologic models can describe both the quantity of stormwater runoff and the resulting pollution, such as nutrients (nitrogen and phosphorus) and sediment that are transported by the runoff. 
	• Hydrologic models take into account several factors: the particular rainfall event of interest, the physical nature of the land area where the rainfall occurs, and how quickly the resulting stormwater runoff drains this given land area. Hydrologic models can describe both the quantity of stormwater runoff and the resulting pollution, such as nutrients (nitrogen and phosphorus) and sediment that are transported by the runoff. 


	 
	• Hydraulic models represent the effect of stormwater runoff from a particular rainfall event on both man-made and natural systems. These models can predict both the ability of man-made culverts/channels to convey stormwater runoff and the spatial extent of potential flooding. 
	• Hydraulic models represent the effect of stormwater runoff from a particular rainfall event on both man-made and natural systems. These models can predict both the ability of man-made culverts/channels to convey stormwater runoff and the spatial extent of potential flooding. 
	• Hydraulic models represent the effect of stormwater runoff from a particular rainfall event on both man-made and natural systems. These models can predict both the ability of man-made culverts/channels to convey stormwater runoff and the spatial extent of potential flooding. 


	 
	Table 2-1 below shows three storm events and the rationale for modeling. 
	Table 2-1 - Storm Event Modeling Rationale 
	 
	Storm Event Rationale for being Modeled 
	2-year, 24hr Represents the amount of runoff that defines the shape of the receiving streams. 
	10-year, 24hr Used to determine which road culverts will have adequate capacity to convey this storm without overtopping the road. 
	100-year, 24hr Used to define the limits of flood inundation zones 
	 
	Hydrologic Modeling. Hydrologic modeling was performed using the EPA Storm Water Management Model, version 5. At the time of this writing, model results were preliminary and a final calibrated model had not been developed. 
	 
	Water Quality Modeling. Water quality modeling consisted of estimating pollutant loads from each subwatershed with STEPL, a spreadsheet model. The model estimates loads for total nitrogen (TN), total phosphorus (TP), biological oxygen demand (BOD) and total suspended solids (TSS). 
	 
	Results of the water quality modeling are shown on Maps 8-16, attached and discussed at the subwatershed level in the following sections describing each WMA in more detail. 
	 
	Hydraulic Modeling. Hydraulic modeling for the project was conducted using the HEC- RAS program developed by the Corps of Engineers. As of this writing, results of the modeling are preliminary and are not included. 
	 
	2.1.3 WMA and Subwatershed Ranking 
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	The purpose of the ranking approach is to provide a systematic means of compiling available water quality and natural resources information. Ranking WMAs and subwatersheds based on watershed characterization and modeling results provides a tool for planners and managers to use as they consider which areas should undergo further study and set priorities. The ranking will be updated based on issues and  problem areas identified during the Introductory and Issues Scoping forum and advisory group meetings. The 
	 
	Three basic indicator categories are used to rank subwatershed conditions as shown in Table 2-2. 
	Table 2-2 - Indicator Categories used in Subwatershed Ranking Indicator Type Description 
	Watershed Impact Diagnostic measures of environmental condition (e.g. water quality, 
	habitat health, biotic integrity) which are linked to the county’s goals and objectives 
	Programmatic Reports the existence, location or benefits of stormwater management facilities or programs 
	Source Quantifies the presence of stressors and/or pollutant sources 
	 
	These indicators are combined to generate composite scores which are used in the prioritization and subwatershed ranking process. 
	2.2 Belle Haven Watershed 
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	The Belle Haven watershed includes the Belle Haven Estuary and two main tributaries: Spring Bank Tributary and Eastern Tributary. 
	 
	The streams within the Belle Haven WMA extend for approximately 2.9 miles. Of this, approximately 1.75 miles were not assessed because they have been piped or channelized. All of the assessed streams within the Belle Haven WMA were categorized as CEM Type III riffle/run streams with moderate to high slopes in very poor condition. The dominant substrate in this WMA was sand. 
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	In the Belle Haven WMA field crews conducted seven Hotspot Site Investigations and assessed nine neighborhoods to determine potential runoff pollution sources and identify potential treatment practices. The results of these assessments are discussed below. 
	 
	Hotspot Site Investigations 
	Field crews assessed the Belle View Shopping Center, located at the northeast corner of Belle View Boulevard and Fort Hunt Road. The commercial site did not include any vehicle operations, outdoor material handling, or turf landscaping, so it was assessed for waste management and physical plant. Dumpsters and garbage handling were 
	acceptable, and there was no evidence of leakage entering the storm drain system. 
	While the parking lot appeared to be recently paved, portions of the paved areas in the back were beginning to break up. Only minor sediment and organic accumulation was noted in the gutters. The center was rated not a hotspot. 
	 
	A strip mall on the northeast corner of Richmond Highway and Kings Highway was assessed for hotspot potential. Recently built in 1980, the mall's land use was commercial, with only waste management and physical plant sources. Of these, waste management measures were good. Buildings and parking lots were clean and no stains leading to storm drains were observed. The area was rated not a hotspot. 
	 
	A largely abandoned commercial site east of the intersection of Richmond Highway and Kings Highway was assessed. The only current tenant is Chuck E. Cheese. No vehicle operations, outdoor materials, or turf landscaping was evident. Waste management consisted of dumpsters with no lid. The building showed stains and the parking lot was breaking up in places. One storm drain inlet was seen with considerable accumulation of sediment, organic material, and litter in the area upstream. There was also considerable
	 
	An assessment was made of two car dealerships at the northern end of the watershed in the 5900 block of Richmond Highway. Vehicle operations included storage,  maintenance, and repair of vehicles. There was no evidence of any activity other than storage outside. No fueling areas, vehicle washing or evidence of spills were seen. One dealership had what appeared to be temporary storage of closed drums of materials outside uncovered. Containers were in good condition, although there was some  staining visible 
	Belle Haven Marina, the only VPDES permittee in the Belle Haven watershed, was assessed for hotspot status. There were no vehicle operations or material storage sources on the site. Waste management was acceptable, with no issues with dumpsters or litter. The physical plant showed signs of stains, dirt and general wear. Drainage from the entire site is direct to the Potomac River. Parking areas were gravel. Landscaped areas made up about 10 percent of the site. Half of this was turf and half was bare soil. 
	 
	Neighborhood Source Assessments 
	Westgrove is a single-family development 50 to 60 years old located between Wake Forest Drive and Westgrove Boulevard. Villamay, just to the south and built in the1960s, was assessed at the same time. The neighborhoods were about 30 percent impervious, 
	with 10 to 15 percent tree canopy. No pollution indicators were present. Sidewalks and 
	curbs were clean with the exception of a minor amount of tree litter. There was no evidence of dumping, litter, sediment, or oil and grease. Storm drain inlets were clear of obstructions; however, they had not been stenciled. Villamay appeared to have a significant number of high-maintenance lawns. No stormwater treatment was observed in the field. 
	 
	New Alexandria, immediately north of Belle View Shopping Center, consists of medium density single-family detached housing on small lots, built in the 1940s. The area was about 35 percent impervious, with the remainder of the lots covered with low- or medium-maintenance turf. About 15 percent of the area was covered by tree canopy. 
	Most parking was on-street. Of the driveways, about 20 percent were gravel and the rest paved. Most of the streets were drained by grass channels rather than curb and gutter; these were in good condition. There was no sign of dumping, litter or sediment deposition. Less than 5 percent of the area was undergoing redevelopment. No pollution indicators were identified. 
	 
	Belle View Condos, south of the Belle View Shopping Center, is made up of two- to three-story multifamily units built in the 1950s. No redevelopment was observed. The neighborhood is approximately 40 percent impervious, with the remainder in turf. About 10 percent of the neighborhood was covered with tree canopy. No pollution indicators were identified. There was no evidence of litter, dumping, or oil stains; only minor amounts of organic matter were seen in gutters. Stream channels through the area lacked 
	 
	Belle Haven Meadows is a single-family detached subdivision built in 1989-1990 on approximately one-quarter-acre lots, estimated at 40 percent impervious with most of the remainder in turf and about 5 percent landscaped areas. Sidewalks, curb, and gutter were clean and dry and there was no evidence of litter or dumping. Storm drain inlets were also clean. No pollution indicators were found. 
	 
	Temple View subdivision, west of West Potomac High School was assessed. The neighborhood consists of single-family detached housing on approximately one-quarter- acre lots, built in the 1940s and 1950s. The area is about 35 percent impervious, with about 60 percent in turf which appeared to be low- or medium-maintenance. A small area, less than 5 percent, was bare soil. No sidewalks were present: streets are drained by grass channels and roadside ditches which combine to flow between properties to 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Areas Open Space, and Parks, Recreational 
	Areas Open Space, and Parks, Recreational 
	359.5 
	20.7 
	313.1 
	18.0 
	-46.4 
	-12.9 

	Golf Course 
	Golf Course 
	151.0 
	8.7 
	150.6 
	8.7 
	-0.4 
	-0.3 

	Estate Residential 
	Estate Residential 
	9.9 
	0.6 
	2.9 
	0.2 
	-7.0 
	-70.7 

	Low-Density Residential 
	Low-Density Residential 
	72.2 
	4.2 
	42.3 
	2.4 
	-29.9 
	-41.4 

	Medium-Density Residential 
	Medium-Density Residential 
	434.7 
	25.0 
	499.1 
	28.7 
	64.4 
	14.8 

	Residential High-Density 
	Residential High-Density 
	190.1 
	10.9 
	190.9 
	11.0 
	0.8 
	0.4 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	26.2 
	1.5 
	19.3 
	1.1 
	-6.9 
	-26.3 

	High-Intensity Commercial 
	High-Intensity Commercial 
	87.2 
	5.0 
	113.1 
	6.5 
	25.9 
	29.7 

	Industrial 
	Industrial 
	24.0 
	1.4 
	24.0 
	1.4 
	0.0 
	0.0 

	Institutional 
	Institutional 
	58.2 
	3.4 
	57.7 
	3.3 
	-0.5 
	-0.9 

	Transportation 
	Transportation 
	311.3 
	17.9 
	311.3 
	17.9 
	0.0 
	0.0 

	Water 
	Water 
	13.0 
	0.7 
	13.0 
	0.7 
	0.0 
	0.0 

	Total 
	Total 
	1,737.3 
	100.0 
	1,737.3 
	100.0 
	0.0 
	0.0 




	drain the neighborhood. There was evidence of infill development and remodeling. About half of the driveways were gravel and half were paved. No litter or trash was observed in yards. Because of the construction activity, unpaved driveways, and open section drainage, this neighborhood showed potential for sediment pollution. There is, however, good potential for onsite retrofits of the drainage system to dry or wet swales. 
	 
	Belle Haven Towers, adjacent to Richmond Highway, is a high-rise apartment complex built in the 1960s and 1970s. It was estimated to be 85 percent impervious, with about  12 percent covered in turf and 3 percent in landscaped areas. Tree canopy was minimal. All parking areas were 100 percent impervious, and bordered with curb and gutter, which contained a minor amount of leaves organic matter. Despite the long-term car parking, the parking area showed little evidence of oil and grease stains. Storm drain in
	 
	The Belle Haven neighborhood, extending south and west of the intersection of Richmond Highway and Fort Hunt Road, appears to have been built in two phases. The northeastern section consists of lots built from the 1920s to the present, while the southwestern section is more uniform, with most lots built in the 1950s. The area is undergoing infill redevelopment, with approximately 10 to 20 percent of the lots showing signs of reconstruction. The original lots are approximately 35 percent impervious; with 55 
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	The Belle Haven WMA is characterized as 25 percent medium-density residential land use, 21 percent open space, parks and recreation areas, and 18 percent transportation. A summary of the land use within the WMA is shown in Table 2-3 and on Map 5. 
	 
	Table 2-3 - Belle Haven Existing and Future Land Use 
	 
	Total impervious area for the WMA is approximately 552 acres, or 32 percent of the total WMA area of 1,737 acres. 
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	Stormwater Management 
	County records indicate that there are 20 stormwater management facilities within the Belle Haven WMA. These facilities provide control for 5 percent of the WMA. There are 
	no existing or planned regional ponds in the WMA. Five percent of the total area has quantity control only and the remaining 2 percent receives only quality control. Stormwater infrastructure is shown on Map 17. 
	 
	2.2.5 Stream Condition 
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	Stream conditions for this WMA are shown on Map 18. 
	 
	Erosion 
	There was a total of 1,800 linear feet of erosion on both the right and left stream banks identified in the WMA at three specific erosion locations. These erosion sites had low restoration potential. 
	 
	Outfall Impacts 
	As part of the Stream Physical Assessment, 10 outfall pipes were located in the Belle Haven WMA. All were within 50 feet of the channel and ranged in size from 18 to 96 inches. None of the pipes were identified as causing erosion. 
	 
	Stream Crossings 
	During the Stream Physical Assessment, five stream crossings were identified in the Belle Haven WMA. None of the crossings were having a significant impact on stream condition or causing any type of erosion. 
	 
	Obstructions 
	There are two obstruction sites located in the Belle Haven WMA, both of which are debris. Neither of these obstruction sites is thought to be impacting fish movement within the stream. 
	 
	Stream Buffers 
	The areas of deficient stream buffer in the Belle Haven WMA are a mix of lawn and pavement. There were 11 deficient buffer points. Three of the buffer encroachments were rated as severe. 
	 
	Habitat 
	Of the assessed stream reaches within the WMA, 2,393 feet (36 percent) were classified as fair, 889 feet (13 percent) as poor and 3,416 feet (51 percent) as very poor. 
	 
	None of the assessed streams were classified as optimal. All of the streams were classified as marginal for epifaunal substrate and channel flow status, drought and normal flow. Most of the streams were classified as poor for bank protection and vegetative buffer zone width. 
	 
	2.2.6 WMA Modeling 
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	Three subwatersheds on the northern end of the WMA (BE-BH-0010, BE-HC-0020, and BE-HC-0025) show the highest modeled pollutant loads, based primarily on medium and high-density residential development. The best quality subwatershed (BE-BH-0005) is  on the southeast side of the WMA, containing open space. See Table 2-4 for results. 
	Table 2-4 - Belle Haven Water Quality Modeling Results 
	 
	Pollutant Loading 
	 
	 
	 
	 
	 
	Subwatershed 

	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	BE-BH-0000 
	BE-BH-0000 
	BE-BH-0000 

	2.6 
	2.6 

	0.5 
	0.5 

	0.09 
	0.09 


	BE-BH-0005 
	BE-BH-0005 
	BE-BH-0005 

	5.5 
	5.5 

	0.8 
	0.8 

	0.13 
	0.13 


	BE-BH-0010 
	BE-BH-0010 
	BE-BH-0010 

	9.0 
	9.0 

	1.4 
	1.4 

	0.21 
	0.21 


	BE-BH-0015 
	BE-BH-0015 
	BE-BH-0015 

	6.2 
	6.2 

	1.0 
	1.0 

	0.14 
	0.14 


	BE-HC-0000 
	BE-HC-0000 
	BE-HC-0000 

	4.2 
	4.2 

	0.7 
	0.7 

	0.11 
	0.11 


	BE-HC-0005 
	BE-HC-0005 
	BE-HC-0005 

	0.6 
	0.6 

	0.2 
	0.2 

	0.05 
	0.05 


	BE-HC-0010 
	BE-HC-0010 
	BE-HC-0010 

	7.1 
	7.1 

	1.1 
	1.1 

	0.16 
	0.16 


	BE-HC-0015 
	BE-HC-0015 
	BE-HC-0015 

	5.6 
	5.6 

	0.9 
	0.9 

	0.13 
	0.13 


	BE-HC-0020 
	BE-HC-0020 
	BE-HC-0020 

	8.9 
	8.9 

	1.2 
	1.2 

	0.19 
	0.19 


	BE-HC-0025 
	BE-HC-0025 
	BE-HC-0025 

	10.8 
	10.8 

	1.6 
	1.6 

	0.24 
	0.24 


	BE-PO-0000 
	BE-PO-0000 
	BE-PO-0000 

	5.5 
	5.5 

	0.9 
	0.9 

	0.16 
	0.16 



	  BE-PO-0005 6.7 1.1 0.16   
	 
	 
	2.2.7 Corps of Engineers Flood Analysis 
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	In 2008, the US Army Corps of Engineers completed a Flood Damage Reduction Analysis study to examine various alternatives to reduce flooding in the Belle Haven watershed. The Corps performed a preliminary investigation and 5 percent level concept plans but stopped short of conducting a risk and uncertainty analysis required to receive federal funding. As a result of this study, the Corps determined that a floodwall/levee combination with an interior pumping station would be both feasible and cost-effective,
	 
	2.3 Dogue Creek Watershed – Barnyard Run WMA 
	 
	2.3.1 General Characteristics 
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	2.3.1 General Characteristics 
	2.3.1 General Characteristics 
	2.3.1 General Characteristics 




	 
	The streams within the Barnyard Run WMA extend for approximately 5.26 miles. Of this, approximately 4.7 miles (90 percent) were not assessed because they were classified as wetlands. Of the assessed streams within the Barnyard Run WMA, 2,271 linear feet  were categorized in the CEM as Type II Channels in fair condition with silt substrate. Approximately 843 linear feet were categorized as Type III Channels in poor condition with sand substrate. All of the streams surveyed were characterized as glide/pool pr
	 
	2.3.2 Field Reconnaissance 
	2.3.2 Field Reconnaissance 
	2.3.2 Field Reconnaissance 
	2.3.2 Field Reconnaissance 
	2.3.2 Field Reconnaissance 




	 
	The Barnyard Run WMA is primarily forested. There were no hotspots or neighborhoods identified during the initial GIS desktop analysis that required further investigation. 
	 
	2.3.3 Land Use 
	2.3.3 Land Use 
	2.3.3 Land Use 
	2.3.3 Land Use 
	2.3.3 Land Use 




	 
	The Barnyard Run WMA is characterized by open space, parks, and recreational areas, which make up 60 percent of the WMA. Residential land uses make up approximately 25 percent of the total with 16 percent in medium-density residential use. A summary of the land use within the WMA is shown in Table 2-5 and on Map 19, attached. 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open Space, Parks, and Recreational Areas 
	Open Space, Parks, and Recreational Areas 
	917.1 
	60.0 
	912.7 
	59.7 
	-4.4 
	<1 

	Golf Course 
	Golf Course 
	0.0 
	0.0 
	0.0 
	0.0 
	0 
	0 

	Estate Residential 
	Estate Residential 
	11.2 
	<1 
	6.0 
	<1 
	-5.2 
	-46.4 

	Residential Low-Density 
	Residential Low-Density 
	19.2 
	1.3 
	18.2 
	1.2 
	-1 
	-5.2 

	Medium-Density Residential 
	Medium-Density Residential 
	236.8 
	15.5 
	245.3 
	16.0 
	8.5 
	3.6 

	High-Density Residential 
	High-Density Residential 
	113.1 
	7.4 
	113.5 
	7.4 
	0.4 
	<1 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	0.8 
	<1 
	0.8 
	<1 
	0 
	0 

	High-Intensity Commercial 
	High-Intensity Commercial 
	0.0 
	0.0 
	0.0 
	0.0 
	0 
	0 

	Industrial 
	Industrial 
	6.3 
	<1 
	6.3 
	<1 
	0 
	0 

	Institutional 
	Institutional 
	24.7 
	1.6 
	26.4 
	1.7 
	1.7 
	6.9 

	Transportation 
	Transportation 
	77.6 
	5.1 
	77.6 
	5.1 
	0 
	0 

	Water 
	Water 
	121.9 
	8.0 
	121.9 
	8.0 
	0 
	0 

	Total 
	Total 
	1,528.7 
	100.0 
	1,528.7 
	100.0 
	0 
	0 




	Table 2-5 - Barnyard Run Existing and Future Land Use 
	 
	 
	Total impervious area for the WMA is approximately 194 acres, or 13 percent of the total WMA area of 1,529 acres. 
	 
	2.3.4 Stormwater Infrastructure 
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	2.3.4 Stormwater Infrastructure 
	2.3.4 Stormwater Infrastructure 




	 
	Stormwater Management 
	County records indicate that there are eight stormwater management facilities within the Barnyard Run WMA. These facilities provide control for 15 percent of the WMA. Additionally, there are two existing regional ponds in the WMA. Stormwater infrastructure is shown on Map 20. 
	 
	2.3.5 Stream Condition 
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	2.3.5 Stream Condition 
	2.3.5 Stream Condition 




	 
	Stream conditions for this WMA are shown on Map 21. 
	 
	Erosion 
	There was a total of 400 linear feet of erosion on the outer bends of the stream bank identified in the WMA at one specific location. This site had moderate restoration potential. 
	 
	Outfall Impacts 
	As part of the Physical Stream Assessment, eight outfall pipes were located in the Barnyard Run WMA. All were within 100 feet of the channel and ranged in size from 12 to 48 inches. None of the pipes were identified as causing major erosion. 
	 
	Stream Crossings 
	During the Stream Physical Assessment, four stream crossings were identified in the Barnyard Run WMA. None of the crossings were having a significant impact on stream condition or causing any notable erosion. 
	 
	Obstructions 
	There are two obstruction sites located in the Barnyard Run WMA, both of which are trees, debris and sediment. Neither of these obstruction sites is thought to be impacting fish movement within the stream. 
	Stream Buffers 
	All of the stream buffer encroachments in the Barnyard Run watershed are lawn. There were eight deficient buffer points all of which were severely impacting the stream. 
	 
	Habitat 
	Of the assessed stream reaches within the WMA, 2,271 feet (73 percent) were classified as fair habitat for aquatic life and 843 feet (27 percent) as poor. Of the assessed streams, 50 percent were classified as optimal for channel alternation. All of the streams were classified as poor for bank vegetative protection and vegetative buffer zone width. 
	 
	2.3.6 WMA Modeling 
	2.3.6 WMA Modeling 
	2.3.6 WMA Modeling 
	2.3.6 WMA Modeling 
	2.3.6 WMA Modeling 




	 
	Three subwatersheds on the northern end of the WMA (DC-BY-0030, DC-BY-0035 and DC-BY-0040) show the highest modeled pollutant loads, based primarily on medium and high-density residential development. The best quality subwatersheds (DC-BY-0000 and DC-BY-0010) are at the center and south end of the WMA, containing open space. See Table 2-6 for results. 
	 
	Table 2-6 - Barnyard Run Water Quality Modeling Results 
	 
	 
	 
	 
	 
	 
	 
	Subwatershed 

	Pollutant Loading 
	Pollutant Loading 

	Span

	TR
	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	DC-BY-0000 
	DC-BY-0000 
	DC-BY-0000 

	0.8 
	0.8 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-BY-0005 
	DC-BY-0005 
	DC-BY-0005 

	1.0 
	1.0 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-BY-0010 
	DC-BY-0010 
	DC-BY-0010 

	0.4 
	0.4 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-BY-0015 
	DC-BY-0015 
	DC-BY-0015 

	3.7 
	3.7 

	0.6 
	0.6 

	0.09 
	0.09 

	Span

	DC-BY-0020 
	DC-BY-0020 
	DC-BY-0020 

	0.9 
	0.9 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-BY-0025 
	DC-BY-0025 
	DC-BY-0025 

	1.2 
	1.2 

	0.2 
	0.2 

	0.05 
	0.05 

	Span

	DC-BY-0030 
	DC-BY-0030 
	DC-BY-0030 

	7.7 
	7.7 

	1.1 
	1.1 

	0.15 
	0.15 

	Span

	DC-BY-0035 
	DC-BY-0035 
	DC-BY-0035 

	7.1 
	7.1 

	1.1 
	1.1 

	0.15 
	0.15 

	Span

	DC-BY-0040 
	DC-BY-0040 
	DC-BY-0040 

	5.4 
	5.4 

	0.8 
	0.8 

	0.12 
	0.12 

	Span

	DC-BY-0045 
	DC-BY-0045 
	DC-BY-0045 

	2.0 
	2.0 

	0.3 
	0.3 

	0.06 
	0.06 

	Span


	2.4 Dogue Creek Watershed – Mainstem WMA 
	 
	2.4.1 General Characteristics 
	2.4.1 General Characteristics 
	2.4.1 General Characteristics 
	2.4.1 General Characteristics 
	2.4.1 General Characteristics 




	 
	The streams within the Dogue Creek Mainstem WMA extend for approximately 10.4 miles. Of this, approximately 5.7 miles were not assessed. Of the assessed streams, 1,521 linear feet were categorized in the CEM as Type II channels in fair to good condition with sand and gravel substrate. Approximately 2.2 stream miles were categorized as CEM Type III channels in poor condition with sand, silt, and gravel substrate. Another 2.2 stream miles were categorized as CEM Type IV channels in fair condition with sand an
	 
	2.4.2 Field Reconnaissance 
	2.4.2 Field Reconnaissance 
	2.4.2 Field Reconnaissance 
	2.4.2 Field Reconnaissance 
	2.4.2 Field Reconnaissance 




	 
	In the Dogue Creek Mainstem WMA field crews conducted 10 Hotspot Site Investigations and assessed 2 neighborhoods to determine potential runoff pollution sources and identify treatment practices. Additionally, a neighborhood in the Potomac WMA adjacent to the Mainstem WMA was assessed. The results of these assessments are discussed below. 
	 
	Hotspot Site Investigations 
	The Woodley Shopping Center had garbage dumpsters that were located near a storm drain without runoff diversion or secondary containment. Downspouts drain to the paved 
	parking lot, which was clean at the time of inspection. A small amount of landscaping was present and accumulating organic matter on the nearby impervious surfaces that drained toward a stormwater inlet. Stormwater treatment practices were not apparent. This shopping plaza was classified as a potential hotspot. 
	 
	A trailer dealership located near the intersection of Old Mill Road and Richmond Highway had a clean gravel parking lot and approximately 80 percent of low maintenance turf grass landscaping. No stormwater treatment practices were found. This site was not classified as a hotspot. 
	 
	A hotspot containing a school, shopping plaza, 7-Eleven, auto center and two gas stations was investigated at the intersection of Richmond Highway and Mount Vernon Memorial Highway. Several vehicles were observed being maintained and repaired outside without runoff diversion methods. Fueling areas where found to be uncovered and directly connected to storm drains. Garbage dumpsters were in good condition, but drained toward storm drain inlets. Downspouts drained to either a clean paved parking or they were 
	 
	The Pear Tree Village Shopping Center locate at 8751 Richmond Highway was comprised of shops, apartments, a hotel and a restaurant with clean exteriors. Garbage dumpsters were observed to be in good condition or behind locked gates with no runoff diversion methods or secondary containment. Downspout drainage was discharging to both pervious and impervious surfaces throughout the site, in addition to being directly connected to the storm drain system in a few cases. A small amount of landscaping comprised of
	inlets and accounted for organic matter build up on impervious surfaces. This site was classified as a potential hotspot. 
	 
	At the Kingstowne Shopping Center located at 5870 Kingstowne Center loading and unloading operations were present, but did not drain towards a storm drain. Landscaping areas were minimal and were primarily comprised of turf grass; these areas did drain to the storm drain system. A wet pond across the street from the shopping center treats the stormwater drainage from this site. This site was not classified as a hotspot 
	 
	A shopping center located on Sir Viceroy Drive was identified as a potential hotspot. Onsite waste included both garbage and construction materials. Dumpsters were in poor condition and evidence of leaking was noted. Secondary containment or runoff diversion methods were not found. The paved parking lot was stained and downspouts were connected directly to storm drains. Maintained turf grass comprised approximately 10 percent of the site, and non-target irrigation that drained directly toward the storm drai
	 
	The Ruby Tuesday restaurant located at 6601 South Van Dorn Street, had garbage dumpsters that were in extremely poor condition. The dumpster was observed to be damaged, leaking, lacking cover and overflowing with signs of staining and discoloration on the storage area. Maintained turf grass areas drained toward the storm drain system. This site was classified as a potential hotspot. 
	 
	Little Acorn Patch, a children’s learning center located at 5801 Castlewellan Drive was a well-kept institutional facility with good waste management practices. Approximately 10 percent of the site was landscaped. These areas were observed accumulating organic matter on adjacent impervious surfaces that were by drained to a storm water inlet. This site was classified as a potential hotspot. 
	 
	At The Hayfield Center located at 7566 Telegraph Road, loading and unloading operations were present, but did not drain toward storm drain inlets. Garbage dumpsters were in good condition, however, other storage containers were not. Landscaping was at a minimum and drained directly to storm drain inlets. Not stormwater treatment practices were found. This site was classified as a potential hotspot. 
	 
	At KLNB Incorporated, located at the Shops at Telegraph on Telegraph Road, waste material was primarily composed of garbage that was stored appropriately in dumpsters with runoff diversion curbs. Landscaping was at a minimum and drained directly to storm drain inlets. No stormwater treatment practices were found. This site was not classified as a hotspot. 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open Space, Parks, and Recreational Areas 
	Open Space, Parks, and Recreational Areas 
	1,533.6 
	40.6 
	1,427.9 
	37.8 
	-105.7 
	-6.9 

	Golf Course 
	Golf Course 
	155.5 
	4.1 
	155.5 
	4.1 
	0.0 
	0.0 

	Estate Residential 
	Estate Residential 
	55.6 
	1.5 
	25.9 
	<1 
	-29.7 
	-53.4 

	Low-Density Residential 
	Low-Density Residential 
	104.7 
	2.8 
	115.1 
	3.0 
	10.4 
	9.9 

	Medium-Density Residential 
	Medium-Density Residential 
	462.7 
	12.3 
	569.0 
	15.1 
	106.3 
	23.0 

	High-Density Residential 
	High-Density Residential 
	357.7 
	9.5 
	360.7 
	9.6 
	3.0 
	<1 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	44.3 
	1.2 
	51.8 
	1.4 
	7.5 
	16.9 

	High-Intensity Commercial 
	High-Intensity Commercial 
	131.3 
	3.5 
	156.9 
	4.2 
	25.6 
	19.5 

	Industrial 
	Industrial 
	19.8 
	<1 
	7.0 
	<1 
	-12.8 
	-64.6 

	Institutional 
	Institutional 
	447.2 
	11.8 
	442.6 
	11.7 
	-4.6 
	-1.0 

	Transportation 
	Transportation 
	278.3 
	7.4 
	278.3 
	7.4 
	0.0 
	0.0 

	Water 
	Water 
	185.1 
	4.9 
	185.1 
	4.9 
	0.0 
	0.0 

	Total 
	Total 
	3,775.8 
	100.0 
	3,775.8 
	100.0 
	0.0 
	0.0 




	Neighborhood Source Assessments 
	Kingstowne Residential is a single-family development approximately 10 years old located along Greendale Village Drive, Castle Bar Lane, Castle Bar Court, Clonmel 
	Court, Donegan Court, Trumpington Court, Green Glen Court and Green Glen Lane with 
	less than one-quarter-acre lots. In this neighborhood there is approximately 65 percent impervious, 20 percent grass, 10 percent landscaping, 5 percent bare soil and 5 percent tree canopy. There was no dumping or trash present, and the sidewalks and curbs and gutters were clean. Storm drains were present, but not stenciled. Although the age of the development requires it, no stormwater treatment was observed in the field. 
	 
	A multifamily dwelling approximately 15 years in age located on Castwellan Drive, Ballycastle Circle, Jowett Court, Castlefin Way, Dunman Way, Dustinable Lane, and Warren Point Court was evaluated. This complex was comprised of approximately 70 percent impervious, 20 percent grass, 5 percent landscaping, 5 percent bare soil, and 10 percent tree canopy. Sidewalks, curbs and gutters and storm drain inlets were present, and all appeared clean and dry. Storm drain inlets were not stenciled but were clean and fr
	 
	A neighborhood in the Potomac WMA containing detached single family homes on one- half to three-quarter acre lots was located along Lynnhall Place, Kimberly Court, and Neitzey Place. Moderate infill and redevelopment was evident and approximately 40 percent of the neighborhood was characterized by grass cover. Downspout discharge to both pervious and impervious surfaces was approximately 50 percent. There were no sidewalks, curb and gutter or storm drain inlets present. No stormwater facilities were found. 
	 
	2.4.3 Land Use 
	2.4.3 Land Use 
	2.4.3 Land Use 
	2.4.3 Land Use 
	2.4.3 Land Use 




	 
	The Dogue Creek Mainstem is characterized as 40 percent open space, parks and recreation areas, 12 percent medium-density residential and 12 percent institutional. A summary of the land use within the WMA is shown in Table 2-7 and on Map 22. 
	 
	Table 2-7 - Dogue Creek Mainstem Existing and Future Land Use 
	 
	Total impervious area for the WMA is approximately 784 acres, or 21 percent of the total WMA area of 3,776 acres. 
	2.4.4 Stormwater Infrastructure 
	2.4.4 Stormwater Infrastructure 
	2.4.4 Stormwater Infrastructure 
	2.4.4 Stormwater Infrastructure 
	2.4.4 Stormwater Infrastructure 




	 
	Stormwater Management 
	County records indicate that there are 51 stormwater management facilities within the Dogue Creek Mainstem WMA. These facilities provide control for 31 percent of the 
	WMA. There are three existing and no planned regional ponds in the WMA. Stormwater infrastructure is shown on Map 20. 
	 
	2.4.5 Stream Condition 
	2.4.5 Stream Condition 
	2.4.5 Stream Condition 
	2.4.5 Stream Condition 
	2.4.5 Stream Condition 




	 
	Stream conditions for this WMA are shown on Map 21. 
	 
	Erosion 
	There was a total of 3,300 linear feet of erosion on both the right and left stream banks identified in the WMA at eight specific erosion locations. These erosion sites had moderate restoration potential. 
	 
	Outfall Impacts 
	As part of the Stream Physical Assessment, 15 outfall pipes were located in the Dogue Creek Mainstem WMA. All were within 100 feet of the channel and ranged in size from 12 to 72 inches. None of the pipes were identified as causing major erosion. 
	 
	Stream Crossings 
	During the Stream Physical Assessment, 25 stream crossings were identified in the Dogue Creek Mainstem WMA. One circular pipe stream crossing was having a moderate impact on stream condition. This crossing does not pose an immediate threat to the roadway or other structures. 
	 
	Obstructions 
	There are two obstruction sites located in the Dogue Creek Mainstem WMA, both of which are made up of trees, debris and sediment. One of these obstruction sites is thought to be impacting fish movement within the stream. 
	 
	Stream Buffers 
	Most of the stream buffer encroachments in the Mainstem WMA are lawns, although a few have pavement buffering the stream. There were 23 deficient buffer points; 19 of these are severely impacting the stream. 
	 
	Habitat 
	Of the assessed stream reaches within the WMA, 303 feet (one percent) was classified as good, 3.5 miles (74 percent) as fair, one mile (22 percent) as poor, and 700 feet (3 percent) as very poor. 
	 
	Of the assessed streams, 23 percent were classified as optimal for bottom substrate and 45 percent as optimal for pool substrate characterization. Eighty-four percent of the streams were classified as poor for bank vegetative protection. The majority of streams were also classified as poor for bank stability and vegetative buffer zone width. 
	 
	2.4.6 WMA Modeling 
	2.4.6 WMA Modeling 
	2.4.6 WMA Modeling 
	2.4.6 WMA Modeling 
	2.4.6 WMA Modeling 




	 
	Four subwatersheds on the northern end of the WMA (DC-DC-0075, DC-DC-0085, DC- DC-0005 and DC-DC-0110) show the highest modeled pollutant loads, based primarily on medium and high-density residential development. The best quality subwatersheds 
	(DC-DC-0020 and DC-DC-0030) are on the southwest side of the WMA, containing open space and institutional development. See Table 2-8 for results. 
	 
	Table 2-8 - Dogue Creek Mainstem Water Quality Modeling Results 
	 
	 
	 
	 
	 
	 
	 
	Subwatershed 

	Pollutant Loading 
	Pollutant Loading 

	Span

	TR
	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	DC-DC-0000 
	DC-DC-0000 
	DC-DC-0000 

	3.5 
	3.5 

	0.5 
	0.5 

	0.09 
	0.09 

	Span

	DC-DC-0005 
	DC-DC-0005 
	DC-DC-0005 

	3.9 
	3.9 

	0.6 
	0.6 

	0.10 
	0.10 

	Span

	DC-DC-0010 
	DC-DC-0010 
	DC-DC-0010 

	3.9 
	3.9 

	0.6 
	0.6 

	0.09 
	0.09 

	Span

	DC-DC-0015 
	DC-DC-0015 
	DC-DC-0015 

	2.9 
	2.9 

	0.5 
	0.5 

	0.08 
	0.08 

	Span

	DC-DC-0020 
	DC-DC-0020 
	DC-DC-0020 

	0.7 
	0.7 

	0.1 
	0.1 

	0.04 
	0.04 

	Span

	DC-DC-0025 
	DC-DC-0025 
	DC-DC-0025 

	2.2 
	2.2 

	0.4 
	0.4 

	0.07 
	0.07 

	Span

	DC-DC-0030 
	DC-DC-0030 
	DC-DC-0030 

	0.4 
	0.4 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-DC-0035 
	DC-DC-0035 
	DC-DC-0035 

	1.3 
	1.3 

	0.2 
	0.2 

	0.04 
	0.04 

	Span

	DC-DC-0040 
	DC-DC-0040 
	DC-DC-0040 

	2.4 
	2.4 

	0.4 
	0.4 

	0.06 
	0.06 

	Span

	DC-DC-0045 
	DC-DC-0045 
	DC-DC-0045 

	3.7 
	3.7 

	0.6 
	0.6 

	0.09 
	0.09 

	Span

	DC-DC-0050 
	DC-DC-0050 
	DC-DC-0050 

	5.8 
	5.8 

	0.9 
	0.9 

	0.13 
	0.13 

	Span

	DC-DC-0055 
	DC-DC-0055 
	DC-DC-0055 

	0.8 
	0.8 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-DC-0060 
	DC-DC-0060 
	DC-DC-0060 

	4.4 
	4.4 

	0.7 
	0.7 

	0.10 
	0.10 

	Span

	DC-DC-0065 
	DC-DC-0065 
	DC-DC-0065 

	1.9 
	1.9 

	0.3 
	0.3 

	0.05 
	0.05 

	Span

	DC-DC-0070 
	DC-DC-0070 
	DC-DC-0070 

	4.5 
	4.5 

	0.7 
	0.7 

	0.09 
	0.09 

	Span

	DC-DC-0075 
	DC-DC-0075 
	DC-DC-0075 

	7.6 
	7.6 

	1.1 
	1.1 

	0.16 
	0.16 

	Span

	DC-DC-0080 
	DC-DC-0080 
	DC-DC-0080 

	5.6 
	5.6 

	0.8 
	0.8 

	0.12 
	0.12 

	Span

	DC-DC-0085 
	DC-DC-0085 
	DC-DC-0085 

	7.9 
	7.9 

	1.2 
	1.2 

	0.17 
	0.17 

	Span

	DC-DC-0090 
	DC-DC-0090 
	DC-DC-0090 

	5.6 
	5.6 

	0.9 
	0.9 

	0.13 
	0.13 

	Span

	DC-DC-0095 
	DC-DC-0095 
	DC-DC-0095 

	4.4 
	4.4 

	0.7 
	0.7 

	0.10 
	0.10 

	Span

	DC-DC-0100 
	DC-DC-0100 
	DC-DC-0100 

	2.8 
	2.8 

	0.5 
	0.5 

	0.08 
	0.08 

	Span

	DC-DC-0105 
	DC-DC-0105 
	DC-DC-0105 

	7.8 
	7.8 

	1.1 
	1.1 

	0.17 
	0.17 

	Span

	DC-DC-0110 
	DC-DC-0110 
	DC-DC-0110 

	6.1 
	6.1 

	0.9 
	0.9 

	0.13 
	0.13 

	Span


	2.5 Dogue Creek Watershed – North Fork WMA 
	 
	2.5.1 General Characteristics 
	2.5.1 General Characteristics 
	2.5.1 General Characteristics 
	2.5.1 General Characteristics 
	2.5.1 General Characteristics 




	 
	North Fork Tributary begins near Old Mount Vernon Road and flows for approximately three miles in a southwesterly direction to its confluence with Dogue Creek near Mount Vernon Memorial Highway. 
	 
	The streams within the North Fork WMA extend for approximately 9.8 miles. Of this, approximately 2.9 miles were not assessed. All of the streams surveyed within this WMA were characterized as glide/pool prevalent streams in low to moderate gradient landscapes. Of the assessed length, three stream miles were categorized as CEM Type III channels in poor condition with sand and gravel substrate. Approximately 3.9 stream miles were categorized as CEM Type IV channels in poor condition with sand and gravel subst
	 
	2.5.2 Field Reconnaissance 
	2.5.2 Field Reconnaissance 
	2.5.2 Field Reconnaissance 
	2.5.2 Field Reconnaissance 
	2.5.2 Field Reconnaissance 




	 
	In the Dogue Creek North Fork WMA field crews conducted 19 Hotspot Site Investigations and assessed seven neighborhoods to determine potential runoff pollution sources and identify treatment practices. The results of these assessments are discussed below. 
	 
	Hotspot Site Investigations 
	The Mount Vernon Shopping Center was well kept and garbage dumpsters were observed to be in good condition. However, stains were observed on the concrete and paved areas of the parking lot. No stormwater treatment practices were found, and downspouts discharged directly to the impervious surfaces. This site was classified as a potential hotspot. 
	 
	At a gas station and abandoned property in the vicinity of Russell Road was  investigated. Vehicles were being repaired and fueled. The site was generally viewed to be in satisfactory condition with proper waste disposal and a clean exterior. This site was classified as a potential hotspot. 
	 
	The Alexandria Mont Zephyr Business Center contained a shopping center, several businesses and a BP gas station. At the BP, vehicles were being maintained and onsite caged propane storage was noted. Garbage dumpsters associated with the business center were found to be in satisfactory condition. This site was classified as a potential hotspot. 
	 
	Located off of Richmond Highway, a county office building, a veterinarian office and auto clinic were investigated. In the parking lot of the county office building, nine fleet vehicles were observed being maintained, repaired and stored. Garbage from the building was stored behind a locked containment area and stains on the pavement were observed. The county building was clean with approximately 10 percent landscaping and vegetated stormwater retention pond was located on the premises. Both the veterinaria
	 
	The Sabor Catracho restaurant located at 8368 Richmond Highway had adequate garbage disposal and dumpster condition; however, it was located in close proximity to a 
	storm drain inlet. The structure itself was clean, while the parking lot was somewhat degraded. Landscaping and forest canopy were minimal. This site was classified as a potential hotspot. 
	 
	NAPA Auto Parts and a sporting goods store, located at 8351 Richmond Highway, were assessed together due to their close proximity. Garbage dumpsters were in satisfactory condition, but the parking lot and paved areas were stained and degraded. Downspouts discharged directly to the pavement. This site was classified as a potential hotspot. 
	 
	Pretty Pets, a pet grooming business located at 8369 Richmond Highway, was a well- kept facility with good waste management practices. Landscaping areas surrounding the business were comprised of approximately 20 percent forest canopy and 20 percent turf grass. These areas were observed accumulating organic matter on adjacent impervious surfaces that drained to a stormwater inlet. This site was not classified as a hotspot. 
	 
	A commercial area containing several business, offices and shops was investigated at 8401 Richmond Highway. Waste material at the site was primarily composed of garbage that was stored appropriately in a dumpster with runoff diversion curbs. The building and parking lot were in good condition but storm drain gutters had some litter accumulation. This site was classified as a potential hotspot. 
	 
	A Budget vehicle rental and Alexandria Rent-All Center located at 8412 Richmond Highway were found to be poor condition with dirty exterior. Garbage dumpsters were in good condition, but were located in close proximity to a storm drain inlet that lacked runoff diversion methods and secondary containment. Approximately seven fleet  vehicles were found stored outside without runoff diversion methods. At the time of the investigation, Rent-All Center chairs were also observed being cleaned outside on paved are
	 
	Smitty’s Building Supply, located at 8457 Richmond Highway has a large uncovered treated lumber yard on a gravel surface. This material storage was not found to be connected to the storm drain system, but uncovered loading and unloading operations that drained towards storm drain inlets were present. Downspouts from the commercial building discharged directly to impervious surface, and no stormwater treatment practices were found. This site was classified as a potential hotspot. 
	 
	Located near Greenleaf Street, a gas station, vehicle service center and small business were investigated. Activities at this site that may be contributing to pollution included the fueling and maintenance of vehicles. Vehicle fueling areas were found to be uncovered and vehicles were observed being washed outside in an area that drained directly to the stormwater system. The parking lot had both paved and gravel surfaces with stains throughout and stormwater treatment practices were apparent. This site was
	 
	A car care garage on Forest Place was observed in poor condition with a damaged and dirty exterior. Here, approximately three vehicles were observed being maintained and stored without runoff diversion methods. A garbage dumpster was noted to be in good condition, but wood pallets and other junk material was being stored behind the building. The parking lot was comprised of paved and gravel surfaces that were breaking up and 
	in poor condition. Downspouts discharged directly to impervious surfaces and no storm water treatment practices were found. This site was classified as a potential hotspot. 
	 
	An animal hospital located off of Richmond Highway was well-kept and the dumpsters were observed to be in good condition. Landscaping was at a minimum, but did drain to storm drain inlets. Downspouts discharged directly to impervious surfaces and no storm water treatment practices were found. This site was classified as a potential hotspot. 
	 
	At Wick’s Repair Inc located at 8600 Richmond Highway, lawnmowers and propane tanks were observed being stored outside, uncovered, on an asphalt surface. Approximately half of the downspouts discharge to impervious surface and no stormwater treatment practices were present. Storm drain gutters were somewhat clogged with sediment, organic material and litter. This site was classified as a potential hotspot. 
	 
	Located off of Richmond Highway, several commercial facilities including an auto body shop, shopping center, Taco Bell and a bank were investigated together. Vehicles were observed being maintained, repaired, and stored at the auto body shop. Garbage dumpsters behind the shopping center were found with the lids open and evidence of leakage was noted by trailing stains. The dumpsters were located near a storm drain that did not have runoff diversion methods or secondary containment. Parking lot pavement was 
	 
	A shopping center, bank, and restaurant located at Sacramento Drive were clean, and for the most part, in satisfactory condition. Garbage dumpsters were found in good condition, but located near a storm drain inlet without runoff diversion methods or secondary containment. Minimal landscaping was found to be draining directly to storm drain inlets. Downspouts discharged directly to impervious surfaces and no storm water treatment practices were found. This site was classified as a potential hotspot. 
	 
	Waste materials, including garbage and a type of solvent, were found at a shopping center and McDonalds on Cooper Road. Although both of these materials were properly stored, they were located in close proximity to a storm drain inlet without runoff diversion methods or secondary containment. There was moderate amount of landscaping area comprised of approximately 25 percent forest canopy. These landscape areas drained directly to the storm drain system. No stormwater treatment practices were found. This si
	 
	Neighborhood Source Assessment 
	A single-family development of detached homes on less than one-quarter-acre lots in the vicinity of Falkstone Lane and Granada Street had approximately 55 percent impervious cover, 35 percent grass cover, 5 percent landscaping, 5 percent bare soil and 5 percent tree cover. Sidewalks were present, as well as curb and gutter that were clear and free  of obstruction. Storm drain inlets were not stenciled and no stormwater treatment 
	facilities were present. There was open space with intact stream buffers within the 
	floodplain and no encroachment was evident. 
	A single-family detached subdivision, approximately 30 years in age and in the vicinity of Gateshead Road, Old Mill Road and Falkstone Lane, with one-quarter-acre lots was assessed. On average, there was approximately 45 percent impervious cover, 40 percent grass, 10 percent landscaping, 5 percent bare soil and 5 percent tree canopy cover. Sidewalks, curbs and gutters were all clean and dry. Storm drain inlets were not stenciled but were also clean and free of obstructions. This neighborhood did contain ope
	 
	In a single family neighborhood located along Granada Street, Aragon Place, Flakestone Lane, and Gateshed Road, homes were detached and situated on half-acre lots. These homes where believed to be built in the 1960s and all had basements, and  approximately 30 percent had garages. Lots were approximately 40 percent impervious cover, 40 percent grass, 5 percent landscaping and 15 percent tree canopy cover. No trash or illegal dumping was observed. Sidewalks were present with curbs and gutters. Approximately 
	 
	A single family neighborhood of detached homes located on Fenimore Place, Wood Drive, Badger Drive, Phylliss Street, Gateshead Road, Blyth Place, McNair Drive, and Flakestone Lane contained half-acre lots, some of which had been redeveloped. Lots were approximately 40 percent impervious and 30 percent of the downspouts discharged to these surfaces. There were no sidewalks, but clean curb and gutter were present in approximately 20 percent of the neighborhood. No stormwater management facility was present. 
	 
	A neighborhood of single family detached homes located on Old Mill Road, Adrienne Drive, Dulgrave Drive, Renault Place, Beauchamp Drive, and Manard Court had moderate infill and redevelopment. These half-acre lots were composed of  approximately 40 percent impervious cover. Approximately 70 percent of the  downspouts in the neighborhood discharged to pervious surfaces. Sidewalks, curbs and gutters were present. Organic matter, leaves and lawn clippings were also noted, as well as some overhead tree canopy. 
	 
	In a single family neighborhood of detached homes located along Continental Drive, Old Mount Vernon Road, Densmore Court, Westgate Drive, Chickawane Court, Cherrytree Drive, Nellie Custis Court, and Volunteer Drive was situated on half-acre lots and had some indications of minimal redevelopment. The lots were approximately 40 percent impervious. Approximately 70 percent of the downspouts in the community discharged to pervious surfaces, while 30 percent discharged to impervious. No sidewalks were present, w
	 
	A single family neighborhood of detached homes located on Mount Vernon Circle and Mount Vernon Landing contained half-acre lots with signs of moderate redevelopment in the area. Approximately 40 percent of each lot was impervious, and open space was noted. Sidewalks were found in approximately half of the neighborhood, while curb and gutters were present throughout. Organic matter, leaves and lawn clippings were noted, 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open Space, Parks, and Recreational Areas 
	Open Space, Parks, and Recreational Areas 
	484.8 
	17.3 
	388.7 
	13.9 
	-96.1 
	-19.8 

	Golf Course 
	Golf Course 
	109.4 
	3.9 
	109.4 
	3.9 
	0.0 
	0.0 

	Estate Residential 
	Estate Residential 
	23.4 
	0.8 
	11.9 
	0.4 
	-11.5 
	-49.1 

	Low-Density Residential 
	Low-Density Residential 
	470.4 
	16.8 
	421.0 
	15.0 
	-49.4 
	-10.5 

	Medium-Density Residential 
	Medium-Density Residential 
	864.4 
	30.8 
	999.3 
	35.6 
	134.9 
	15.6 

	High-Density Residential 
	High-Density Residential 
	251.7 
	9.0 
	265.3 
	9.5 
	13.6 
	5.4 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	23.7 
	0.8 
	12.2 
	0.4 
	-11.5 
	-48.5 

	High-Intensity Commercial 
	High-Intensity Commercial 
	63.2 
	2.3 
	96.0 
	3.4 
	32.8 
	51.9 

	Industrial 
	Industrial 
	6.1 
	0.2 
	5.2 
	0.2 
	-0.9 
	-14.8 

	Institutional 
	Institutional 
	106.9 
	3.8 
	95.0 
	3.4 
	-11.9 
	-11.1 

	Transportation 
	Transportation 
	378.6 
	13.5 
	378.6 
	13.5 
	0.0 
	0.0 

	Water 
	Water 
	23.0 
	0.8 
	23.0 
	0.8 
	0.0 
	0.0 

	Total 
	Total 
	2,805.6 
	100.0 
	2,805.6 
	100.0 
	0.0 
	0.0 




	as well as some overhead tree canopy. Storm drain inlets were stenciled and clean. No stormwater treatment facilities were found. 
	 
	Pinewood Lawns Condominiums located at 5601 Pole Road was a multifamily dwelling with approximately 65 percent impervious cover, 5 percent bare soil, 5 percent tree cover and the remainder in grass cover. Sidewalks and curbs and gutters were present, and there was some evidence of long-term car parking and associated oil leaks. Approximately 80 percent of the downspouts in the community discharged to impervious surfaces. Storm drain inlets were not stenciled but were free of obstructions. Open  space was no
	 
	A single family neighborhood located on Rosemont Circle, was comprised of single family detached homes on one-half acre lots composed of 40 percent impervious cover and 5 percent landscaping. Some evidence of infill and redevelopment was noted in this neighborhood. Downspouts were observed to be discharging to pervious surfaces. Sidewalks were not found, but curb and gutter was present and clean. Storm drain inlets were also found to be clean and free of obstructions. Open space was noted, but stormwater fa
	 
	2.5.3 Land Use 
	2.5.3 Land Use 
	2.5.3 Land Use 
	2.5.3 Land Use 
	2.5.3 Land Use 




	 
	The North Fork WMA is characterized by 31 percent medium-density residential land use, 17 percent open space, parks, and recreation areas, 16 percent low-density residential and 14 percent transportation. A summary of the land use within the WMA is shown in Table 2-9 and on Map 23. 
	 
	 
	Table 2-9 - North Fork Existing and Future Land Use 
	 
	 
	Total impervious area for the WMA is approximately 769 acres, or 27 percent of the total WMA area of 2,806 acres. 
	 
	2.5.4 Stormwater Infrastructure 
	2.5.4 Stormwater Infrastructure 
	2.5.4 Stormwater Infrastructure 
	2.5.4 Stormwater Infrastructure 
	2.5.4 Stormwater Infrastructure 




	 
	Stormwater Management 
	County records indicate that there are 34 stormwater management facilities within the North Fork WMA. These facilities provide control for 21 percent of the WMA. One of 
	these facilities is the Mount Vernon High School regional pond. There are no additional planned regional ponds in the WMA. Stormwater infrastructure is shown on Map 24. 
	 
	2.5.5 Stream Condition 
	2.5.5 Stream Condition 
	2.5.5 Stream Condition 
	2.5.5 Stream Condition 
	2.5.5 Stream Condition 




	 
	Stream conditions for this WMA are shown on Map 25. 
	 
	Erosion 
	There was a total of 3,450 linear feet of erosion on the outer bends of the stream banks identified in the WMA at five specific erosion locations. The majority of these erosion sites had moderate to high restoration potential. Two head cuts were identified in the 
	WMA. One was 4 feet and the second was 2.5 feet in height. 
	 
	Outfall Impacts 
	As part of the Stream Physical Assessment, 39 outfall pipes were located in the North Fork WMA. All were within 120 feet of the channel and ranged in size from 12 to 96 
	inches. Outflow from one 12-inch pipe was identified as causing major erosion. 
	 
	Stream Crossings 
	During the Stream Physical Assessment, 51 stream crossings were identified in the  North Fork WMA. One bridge stream crossing located near Riverside Elementary School 
	was having a severe impact on stream condition. This crossing could pose a threat to a 
	road or other structure and should be addressed to avoid a bigger problem in the future. Another bridge stream crossing under Mount Vernon Memorial Highway near Grist Mill Park was having a moderate impact on stream condition. This crossing does not pose an immediate threat to the roadway or other structures, but should be inspected periodically. 
	 
	Obstructions 
	There are 10 obstruction sites located in the North Fork WMA. Nine of these sites are trees, debris and sediment, while the tenth site is a beaver dam. Three of the sites obstructed with trees, debris and sediment are thought to be impacting fish movement 
	within the stream. 
	 
	Stream Buffers 
	The areas of deficient stream buffer in the North Fork WMA are a mix of lawn, forbs and pavement. There were 36 deficient buffer points. Thirty-two of the buffer encroachments were rated as severe and two were rated as extreme. 
	 
	Habitat 
	Of the assessed stream reaches within the WMA, 5.6 miles (87 percent) were classified as poor and 4,271 feet (13 percent) as very poor. 
	 
	Of the assessed streams, 43 percent and 21 percent were classified as optimal for channel flow status, drought and normal flow, respectively. The majority of streams were classified as poor for bank vegetative protection, bank stability, and vegetative buffer zone width. 
	 
	2.5.6 WMA Modeling 
	2.5.6 WMA Modeling 
	2.5.6 WMA Modeling 
	2.5.6 WMA Modeling 
	2.5.6 WMA Modeling 




	 
	Three subwatersheds, one on the southwest side and two on the north side of the WMA (DC-NW-0005, DC-NE-0025, DC-NW-0015, DC-NW-0025 and DC-NW-0030) show the 
	highest modeled pollutant loads, based primarily on high and medium-density residential 
	development. The best quality subwatersheds (DC-NW-0020 and DC-NE-0003) are on the northwest and northeast sides of the WMA, containing open space, medium-density residential and institutional development. See Table 2-10 for results. 
	 
	 
	Table 2-10 - North Fork Water Quality Modeling Results 
	 
	 
	 
	 
	 
	 
	 
	Subwatershed 

	Pollutant Loading 
	Pollutant Loading 

	Span

	TR
	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	DC-NE-0000 
	DC-NE-0000 
	DC-NE-0000 

	3.8 
	3.8 

	0.6 
	0.6 

	0.10 
	0.10 

	Span

	DC-NE-0003 
	DC-NE-0003 
	DC-NE-0003 

	3.0 
	3.0 

	0.5 
	0.5 

	0.08 
	0.08 

	Span

	DC-NE-0005 
	DC-NE-0005 
	DC-NE-0005 

	4.7 
	4.7 

	0.7 
	0.7 

	0.11 
	0.11 

	Span

	DC-NE-0010 
	DC-NE-0010 
	DC-NE-0010 

	4.3 
	4.3 

	0.7 
	0.7 

	0.10 
	0.10 

	Span

	DC-NE-0015 
	DC-NE-0015 
	DC-NE-0015 

	5.2 
	5.2 

	0.8 
	0.8 

	0.12 
	0.12 

	Span

	DC-NE-0020 
	DC-NE-0020 
	DC-NE-0020 

	5.6 
	5.6 

	0.9 
	0.9 

	0.12 
	0.12 

	Span

	DC-NE-0025 
	DC-NE-0025 
	DC-NE-0025 

	6.2 
	6.2 

	1.0 
	1.0 

	0.14 
	0.14 

	Span

	DC-NE-0030 
	DC-NE-0030 
	DC-NE-0030 

	5.3 
	5.3 

	0.8 
	0.8 

	0.12 
	0.12 

	Span

	DC-NE-0035 
	DC-NE-0035 
	DC-NE-0035 

	4.5 
	4.5 

	0.7 
	0.7 

	0.11 
	0.11 

	Span

	DC-NW-0000 
	DC-NW-0000 
	DC-NW-0000 

	4.9 
	4.9 

	0.7 
	0.7 

	0.11 
	0.11 

	Span

	DC-NW-0005 
	DC-NW-0005 
	DC-NW-0005 

	6.1 
	6.1 

	0.9 
	0.9 

	0.13 
	0.13 

	Span

	DC-NW-0010 
	DC-NW-0010 
	DC-NW-0010 

	5.4 
	5.4 

	0.8 
	0.8 

	0.12 
	0.12 

	Span

	DC-NW-0015 
	DC-NW-0015 
	DC-NW-0015 

	7.2 
	7.2 

	1.1 
	1.1 

	0.15 
	0.15 

	Span

	DC-NW-0020 
	DC-NW-0020 
	DC-NW-0020 

	3.6 
	3.6 

	0.6 
	0.6 

	0.09 
	0.09 

	Span

	DC-NW-0025 
	DC-NW-0025 
	DC-NW-0025 

	6.0 
	6.0 

	0.9 
	0.9 

	0.14 
	0.14 

	Span

	DC-NW-0030 
	DC-NW-0030 
	DC-NW-0030 

	6.1 
	6.1 

	1.0 
	1.0 

	0.14 
	0.14 

	Span


	2.6 Dogue Creek Watershed – Piney Run WMA 
	 
	2.6.1 General Characteristics 
	2.6.1 General Characteristics 
	2.6.1 General Characteristics 
	2.6.1 General Characteristics 
	2.6.1 General Characteristics 




	 
	The Piney Run tributary flows in a southeasterly direction until it reaches its confluence with Dogue Creek. As the Piney Run tributary approaches the community of Hayfield, located south of Old Telegraph Road, it is channeled through a 72-inch diameter  concrete pipe. After exiting the pipe, it is discharged into a 20-foot wide concrete channel with five-foot high walls. The tributary continues in this channel until just before its confluence with Dogue Creek. As Piney Run Tributary approaches its confluen
	 
	The streams within the Piney Run WMA extend for approximately 6.6 miles. Of this, approximately 1.8 miles were not assessed. Ninety-five percent of all the streams surveyed within this WMA were characterized as glide/pool prevalent streams in low to moderate gradient landscapes. Of the assessed streams, 1.8 stream miles were categorized as CEM Type II channels in fair condition with sand and gravel substrate. Approximately 3.1 stream miles were categorized as CEM Type III channels in fair condition with sil
	 
	2.6.2 Field Reconnaissance 
	2.6.2 Field Reconnaissance 
	2.6.2 Field Reconnaissance 
	2.6.2 Field Reconnaissance 
	2.6.2 Field Reconnaissance 




	 
	In the Dogue Creek Piney Run WMA field crews conducted three Hotspot Site Investigations and assessed one neighborhood to determine potential runoff pollution sources and identify treatment practices. The results of these assessments are discussed below. 
	 
	Hotspot Site Investigations 
	The Festival at Manchester Lakes Shopping Center and the Shopping Center at Schoonmaker Court near the intersection of Beulah Street and Manchester Boulevard 
	had covered outdoor loading operations present that were not situated near storm 
	drains. An auto repair and tire business was also noted as part of the shopping centers, where 10 vehicles were being maintained, repaired and washed. Vehicles were being stored outside without runoff diversion methods and evidence of spills and leaks was evident. Tires were observed being stored outside, uncovered and on an asphalt surface. Staining and discoloration around this area was noted and it was connected to the storm drain system. Garbage dumpsters were in poor condition with evidence of damaged,
	 
	At a shopping mall located on Silver Lake Boulevard materials were observed being stored outside without cover and in containers that were in poor condition. Garbage dumpsters were without cover, overflowing, and in extremely poor condition with evidence of both damaged and leaking. The parking lot and buildings were both clean and in good condition, but no stormwater management facility was apparent. This site was classified as a potential hotspot. 
	 
	Tiers at Manchester Lakes Condominiums off Manchester Lake Drive was a multifamily dwelling with approximately 60 percent impervious cover, 25 percent grass cover, 10 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Chan ge 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open Space, Parks, and Recreational Areas 
	Open Space, Parks, and Recreational Areas 
	909.2 
	52.4 
	891.8 
	51.4 
	-17.4 
	-1.9 

	Golf Course 
	Golf Course 
	0.7 
	0.0 
	0.7 
	0.0 
	0.0 
	0.0 

	Estate Residential 
	Estate Residential 
	40.9 
	2.4 
	23.2 
	1.3 
	-17.7 
	-43.3 

	Low-Density Residential 
	Low-Density Residential 
	65.7 
	3.8 
	71.7 
	4.1 
	6.0 
	9.1 

	Medium-Density Residential 
	Medium-Density Residential 
	45.6 
	2.6 
	71.1 
	4.1 
	25.5 
	55.9 

	High-Density Residential 
	High-Density Residential 
	417.3 
	24.0 
	420.8 
	24.2 
	3.5 
	0.8 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	0.8 
	0.0 
	0.8 
	0.0 
	0.0 
	0.0 

	High-Intensity Commercial 
	High-Intensity Commercial 
	24.8 
	1.4 
	24.8 
	1.4 
	0.0 
	0.0 

	Industrial 
	Industrial 
	3.2 
	0.2 
	3.2 
	0.2 
	0.0 
	0.0 

	Institutional 
	Institutional 
	86.1 
	5.0 
	86.2 
	5.0 
	0.1 
	0.1 

	Transportation 
	Transportation 
	104.2 
	6.0 
	104.2 
	6.0 
	0.0 
	0.0 

	Water 
	Water 
	37.6 
	2.2 
	37.6 
	2.2 
	0.0 
	0.0 

	Total 
	Total 
	1,736.1 
	100.0 
	1,736.1 
	100.0 
	0.0 
	0.0 




	percent landscaping, 5 percent bare soil and 5 percent tree cover. Sidewalks and curbs and gutter were all present and clean. Storm drain inlets were not stenciled but were free of obstructions. Open space was noted, but no stormwater facilities were found. 
	P
	Neighborhood Source Assessments 
	A multifamily dwelling approximately 10 years in age and located along Kingstowne Commons Drive and Park Village Drive was assessed. A general assessment of the site showed it had approximately 60 percent impervious cover, 30 percent grass cover, 5 percent landscaping, 5 percent bare soil and 10 percent tree cover. Sidewalks were 
	present throughout the complex, and curb and gutter were clean and dry. Storm drain 
	inlets were clean and free of obstruction, but were not stenciled. Open space was noted, and dumping was not a problem. No stormwater management was apparent. 
	P
	2.6.3 Land Use 
	2.6.3 Land Use 
	2.6.3 Land Use 
	2.6.3 Land Use 
	2.6.3 Land Use 




	P
	The Piney Run WMA is primarily characterized by 52 percent open space, parks, and recreation areas and 24 percent high-density residential. A summary of the land use within the WMA is shown in Table 2-11 and on Map 26. 
	P
	Table 2-11 - Piney Run Existing and Future Land Use 
	P
	P
	Total impervious area for the WMA is approximately 396 acres, or 23 percent of the total WMA area of 1,736 acres. 
	P
	2.6.4 Stormwater Infrastructure 
	2.6.4 Stormwater Infrastructure 
	2.6.4 Stormwater Infrastructure 
	2.6.4 Stormwater Infrastructure 
	2.6.4 Stormwater Infrastructure 




	P
	Stormwater Management 
	County records indicate that there are 26 stormwater management facilities within the Piney Run WMA, one of these being the Kingstowne regional pond. These facilities 
	provide control for 56 percent of the WMA. There are no additional planned regional ponds in the WMA. Stormwater infrastructure is shown on Map 20. 
	P
	2.6.5 Stream Condition 
	2.6.5 Stream Condition 
	2.6.5 Stream Condition 
	2.6.5 Stream Condition 
	2.6.5 Stream Condition 




	P
	Stream conditions for this WMA are shown on Map 21. 
	P
	Erosion 
	There was a total of 2,165 linear feet of erosion on both the right and left stream banks identified in the WMA at four specific erosion locations. The majority of these erosion 
	sites had moderate restoration potential. Three head cuts were identified in the WMA. One was 1.75 feet, the second was 3 feet and the third was 4.5 feet in height. 
	 
	Outfall Impacts 
	As part of the Stream Physical Assessment, 14 outfall pipes were located in the Piney Run WMA. All were within 100 feet of the channel and ranged in size from 12 to 48 inches. One 24-inch pipe was identified as causing moderate erosion. 
	 
	Stream Crossings 
	During the Stream Physical Assessment, 27 stream crossings were identified in the Piney Run WMA. One circular pipe stream crossing was having a moderate impact on stream condition. This crossing does not pose an immediate threat to the roadway or other structures, but should be inspected periodically. 
	 
	Obstructions 
	There are seven obstruction sites located in the Piney Run WMA, all of which are beaver dams. None of the obstruction sites are thought to be impacting fish movement within  the stream. 
	 
	Stream Buffers 
	The areas of deficient stream buffer in the Piney Run WMA are a mix of lawn, pasture and pavement. There were 11 deficient buffer points, two of which were rated as severe. 
	 
	Habitat 
	Of the assessed stream reaches within the WMA, 4.1 miles (85 percent) were classified as fair, 2,548 feet (10 percent) as poor, and 1,403 feet (5 percent) as very poor. 
	 
	Of the glide/pool assessed streams (95 percent of the total stream length), 51 percent were classified as optimal for pool substrate characterization. All of the streams were classified as poor for pool variability. Two percent of the streams were characterized as riffle/run streams with moderate to high slopes. All of these streams were classified as optimal for epifaunal substrate and poor for bank vegetative protection and bank stability. 
	 
	2.6.6 WMA Modeling 
	2.6.6 WMA Modeling 
	2.6.6 WMA Modeling 
	2.6.6 WMA Modeling 
	2.6.6 WMA Modeling 




	 
	Four subwatersheds on the northern end of the WMA (DC-PY-0040, DC-PY-0045, DC- PY-0050 and DC-PY-0055) show the highest modeled pollutant loads, based primarily on high-density residential development. The best quality subwatersheds (DC-PY-0000, DC-PY-0005, DC-PY-0010 and DC-PY-0020) are at the southern end of the WMA, containing open space and institutional development. See Table 2-12 for results. 
	 
	Table 2-12 - Piney Run Water Quality Modeling Results 
	 
	 
	 
	 
	 
	 
	 
	Subwatershed 

	Pollutant Loading 
	Pollutant Loading 

	Span

	TR
	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	DC-PY-0000 
	DC-PY-0000 
	DC-PY-0000 

	0.6 
	0.6 

	0.1 
	0.1 

	0.03 
	0.03 

	Span

	DC-PY-0005 
	DC-PY-0005 
	DC-PY-0005 

	1.8 
	1.8 

	0.3 
	0.3 

	0.06 
	0.06 

	Span

	DC-PY-0010 
	DC-PY-0010 
	DC-PY-0010 

	1.9 
	1.9 

	0.3 
	0.3 

	0.06 
	0.06 

	Span

	DC-PY-0015 
	DC-PY-0015 
	DC-PY-0015 

	2.9 
	2.9 

	0.5 
	0.5 

	0.09 
	0.09 

	Span

	DC-PY-0020 
	DC-PY-0020 
	DC-PY-0020 

	2.2 
	2.2 

	0.4 
	0.4 

	0.06 
	0.06 

	Span

	DC-PY-0025 
	DC-PY-0025 
	DC-PY-0025 

	3.1 
	3.1 

	0.5 
	0.5 

	0.07 
	0.07 

	Span


	 
	 
	 
	 
	 
	 
	 
	Subwatershed 

	Pollutant Loading 
	Pollutant Loading 

	Span

	TR
	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	DC-PY-0030 
	DC-PY-0030 
	DC-PY-0030 

	4.7 
	4.7 

	0.7 
	0.7 

	0.11 
	0.11 

	Span

	DC-PY-0035 
	DC-PY-0035 
	DC-PY-0035 

	4.5 
	4.5 

	0.7 
	0.7 

	0.10 
	0.10 

	Span

	DC-PY-0040 
	DC-PY-0040 
	DC-PY-0040 

	7.9 
	7.9 

	1.2 
	1.2 

	0.17 
	0.17 

	Span

	DC-PY-0045 
	DC-PY-0045 
	DC-PY-0045 

	5.5 
	5.5 

	0.8 
	0.8 

	0.13 
	0.13 

	Span

	DC-PY-0050 
	DC-PY-0050 
	DC-PY-0050 

	8.7 
	8.7 

	1.2 
	1.2 

	0.18 
	0.18 

	Span

	DC-PY-0055 
	DC-PY-0055 
	DC-PY-0055 

	6.4 
	6.4 

	1.0 
	1.0 

	0.14 
	0.14 

	Span


	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres 
	Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open Space, Parks, and Recreational Areas 
	Open Space, Parks, and Recreational Areas 
	1,325.0 
	50.4 
	1,271.0 
	48.3 
	-54.0 
	-4.1 

	Golf Course 
	Golf Course 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	Estate Residential 
	Estate Residential 
	43.2 
	1.6 
	7.7 
	0.3 
	-35.5 
	-2.7 

	Low-Density Residential 
	Low-Density Residential 
	175.3 
	6.7 
	165.0 
	6.3 
	-10.3 
	-0.8 

	Medium-Density Residential 
	Medium-Density Residential 
	225.4 
	8.6 
	283.5 
	10.8 
	58.1 
	4.4 

	High-Density Residential 
	High-Density Residential 
	156.9 
	6.0 
	156.9 
	6.0 
	0.0 
	0.0 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	High-Intensity Commercial 
	High-Intensity Commercial 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	Industrial 
	Industrial 
	147.1 
	5.6 
	147.1 
	5.6 
	0.0 
	0.0 

	Institutional 
	Institutional 
	397.3 
	15.1 
	435.6 
	16.6 
	38.3 
	2.9 

	Transportation 
	Transportation 
	152.3 
	5.8 
	155.7 
	5.9 
	3.4 
	0.3 

	Water 
	Water 
	6.6 
	0.3 
	6.6 
	0.3 
	0.0 
	0.0 

	Total 
	Total 
	2,628.9 
	100.0 
	2,628.9 
	100.0 
	0.0 
	0.0 




	2.7 Dogue Creek Watershed – Potomac WMA 
	 
	This WMA is entirely within the boundaries of Fort Belvoir and was not assessed in detail as part of this project. 
	 
	The Potomac WMA is characterized as having 50 percent open space, parks and recreational areas. Another 15 percent is in institutional land use (Fort Belvoir). Nine percent of the WMA has medium-density residential and another 7 percent has low- density residential. A summary of the land use within the WMA is shown in Table 2-13 and on Map 27. 
	 
	Table 2-13 - Potomac Existing and Future Land Use 
	 
	 
	Total impervious area for the WMA is approximately 282 acres, or 11 percent of the total WMA area of 2,629 acres. 
	2.8 Four Mile Run Watershed 
	 
	2.8.1 General Characteristics 
	 
	The streams within the Fairfax County portion of the Four Mile Run WMA extend for approximately 1.8 miles. Of this, approximately one mile was not assessed. Of the assessed length, 1,654 linear feet were classified as CEM Type III channels in poor condition. Approximately 2,422 linear feet were categorized as Type IV channels in fair condition. All of the streams surveyed within this WMA were characterized as glide/pool prevalent streams in low to moderate gradient landscapes. The dominant substrate through
	 
	2.8.2 Field Reconnaissance 
	2.8.2 Field Reconnaissance 
	2.8.2 Field Reconnaissance 
	2.8.2 Field Reconnaissance 
	2.8.2 Field Reconnaissance 




	 
	In the Four Mile Run watershed field crews conducted 19 Hotspot Site Investigations and assessed eight neighborhoods to determine potential runoff pollution sources and identify treatment practices. The results of these assessments are discussed below. 
	 
	Hotspot Site Investigations 
	At the Corner at Seven Corners office center located along Arlington Boulevard vehicles were observed being washed outdoors in an area that discharged to the storm drain system. Garbage dumpsters were in good condition, but drained toward storm drain inlets. Landscaping was minimal and did not drain toward the storm drain system, however, organic matter did accumulate on adjacent impervious surfaces. No 
	stormwater treatment practices were found and the site was classified as a potential 
	hotspot. 
	 
	The Seven Corners Shopping Center located between Arlington Boulevard and Leesburg Pike had garbage dumpsters that were in good condition. The paved parking lot had concrete that was breaking up, and the downspouts discharged directly to the storm drain system. A minimal amount of landscaping was noted, but organic matter did accumulate on the adjacent impervious surfaces. Stormwater treatment for the commercial residence was not apparent. This site was classified as a potential hotspot. 
	 
	A restaurant and office building located at the intersection of Arlington Boulevard and Sleepy Hollow Road were both in good condition, but downspouts discharged to impervious surfaces. No stormwater treatment was found. This site was not classified as a hotspot. 
	 
	A county office building located at 6231 Leesburg Pike was in good condition, but downspouts discharged to impervious surfaces. A minimal amount of landscaping was noted, but organic matter did accumulate on the adjacent impervious surfaces. This site was classified as a potential hotspot. 
	 
	The Williston Shopping Center located at 6182 Arlington Boulevard had garbage dumpsters that were in good condition. Downspouts discharged directly to the storm drain system. Minimal landscaping was noted, but it did accumulate organic matter on the adjacent impervious surfaces. No stormwater treatment was present. This site was classified as a potential hotspot. 
	 
	At The Comfort Inn and other commercial businesses, located on the corner of Arlington Boulevard and Patrick Henry Drive, 10 vehicles were being repaired without runoff 
	diversion methods, and fueling areas were directly connected to the storm drain system. Parking lots for the most part were clean, but some staining near the 7-Eleven was  noted. A small amount of landscaping was observed to be accumulating organic matter on adjacent impervious surfaces. No stormwater treatment facilities were found. This site was classified as a potential hotspot. 
	 
	The Colombia Crossroads Church, located near the intersection of Glen Carlyn Road  and Leesburg Pike, was approximated to be 50 years old. No garbage dumpsters were observed, however, covered cans were found in good condition. Downspouts discharged directly to impervious surfaces. The gutters had some accumulation of sediment and organic material. This site was classified as a potential hotspot. 
	 
	Corpus Christ School and St. Anthony’s Catholic Church, located at the intersection of Glen Carlyn Road and Leesburg Pike and believed to be built in the 1970s, were evaluated together due to their close proximity and similar characteristics. The buildings and parking lot were found to be in good condition, but downspouts were directly connected to the storm drain system. Minimal landscaping was noted, however, non- target irrigation draining toward the storm drain system was observed. In addition, organic 
	 
	At St. Katherine’s Greek Orthodox Church of Northern Virginia located at 3149 Glen Carlyn Road no dumpster was observed, but construction materials were noted. Both the building and parking lot were in good condition, but downspouts were connected directly to the storm drain system. A moderate amount of landscaping, comprised primarily of tuff grass, was recorded. This site was not classified as a hotspot. 
	 
	At a gas station located at the intersection of Glen Carlyn Drive and Leesburg Pike vehicles were being repaired and fueled. Approximately 20 vehicles were observed stored outside in an area without run off diversion methods and fueling areas were uncovered and directly connected to the storm drain system. Garbage dumpsters were observed without cover, and the paved parking lot was stained. A small amount of landscaping was contributing to the accumulation of organic material on adjacent impervious surfaces
	 
	A shopping center located adjacent to Crossroads Center Way was approximately 15 years old and in good condition with a clean exterior and paved parking lot. Dumpsters were also found in good condition, but the small landscaped areas did drain to the storm drain system. The presence or absence of a stormwater management facility is unknown. This site was not classified as a hotspot. 
	 
	At The Leesburg Pike Plaza, located at 3533 South Jefferson Street, garbage dumpsters were found to be in good condition, but located in close proximity to storm drain inlets. The parking lot had some scattered trash at the time of the investigation, but was not considered to be severe. Downspouts discharged directly to impervious surfaces, and stormwater treatment practices were unknown. This site was not classified as a hotspot. 
	 
	At a shopping center at the corner of Seminary Road and Dawes Avenue garbage dumpsters were located near a storm drain inlet with evidence of leaking. Downspouts were noted discharging to impervious surfaces and stormwater treatment practices were 
	not evident. Landscaped areas accumulated organic matter on adjacent impervious surfaces that drained to the storm drain system. This site was classified a confirmed hotspot. 
	 
	A McDonalds and a gas station located at the intersection King Street and Dawes Avenue were assessed together because of their close proximity. Uncovered outdoor vehicle fueling was observed at the gas station. Garbage dumpsters were in good condition, but downspouts discharge to impervious surfaces. Small landscaped areas were accumulating organic matter on adjacent impervious surfaces and drained to the storm drain system. No stormwater treatment practices were present. 
	 
	A shopping center located near the intersection of Leesburg Pike and South Forest Drive had garbage and construction material waste placed properly in dumpsters that were in good condition. Downspouts were found to be directly connected to storm drain inlets. A small amount of high maintenance landscaping was observed accumulating organic matter on adjacent impervious surfaces and draining toward the storm drain system. Stormwater treatment practices were unknown and this site was classified as a potential 
	 
	An office building and a Mr. Tire Auto Service Center located near the intersection of Carlyn Hill Drive and Columbia Pike were investigated together due to their close proximity. Both structures had a clean exterior and parking lot. Vehicles were observed being maintained, and the only waste material noted was garbage. A minimal amount of landscaped area was both accumulating organic matter on impervious surfaces and draining toward the storm drain system. No stormwater treatment practices were found. This
	 
	The Baileys Crossroads Shopping Center located at the intersection of Leesburg Pike and Columbia Pike had a parking lot and exterior that was clean and in good condition. Generally, dumpsters were closed, but one of the dumpsters located near a storm drain inlet showed evidence of leaking. A negligible amount of landscaping was noted to be accumulating organic matter on impervious surfaces. Downspouts were directly connected to the storm drain system, and no stormwater treatment practices were present. This
	 
	At a cleaners and car repair shop located near the intersection of Williams Lane and Center Lane were evaluated together. Several hundred vehicles were observed either being repaired or stored outside without runoff diversion methods. It was noted that garbage dumpsters were overflowing and located near a storm drain inlet. The parking lot was found to be dirty due to sediment from local construction. The accumulation of organic matter on impervious surfaces from landscaping was observed, and the landscaped
	 
	An AutoZone and shopping mall located near the intersection of Carlin Springs Road  and Leesburg Pike had garbage dumpsters that were in good condition but located near storm drain inlets. Downspouts discharged to impervious surfaces, and landscaped area both accumulated organic matter on these surfaces and drained to the storm drain system. No stormwater treatment was found, and this site was classified as a potential hotspot. 
	 
	Neighborhood Source Assessments 
	A multifamily dwelling located along Patrick Henry Drive and Greenwood Drive contained approximately 60 percent impervious cover, 35 percent grass, and 5 percent 
	landscaping. Sidewalks and curb and gutter were all present and clean. Forest canopy was prevalent throughout 20 percent of the neighborhood and all lawns had medium turf management. Downspouts discharged equally to both pervious and impervious  surfaces. Open space was noted, but no stormwater treatment or storm drain inlets were found. 
	 
	A single family neighborhood of detached homes located on Olin Drive, Worthington Circle, Celadon Lane, Wooten Drive, Collie Lane, and Brook Drive contained one-half acre lots, some of which had been redeveloped. Lots were approximately 20 percent impervious cover, 72 percent grass and 8 percent landscaping. Sidewalks were not found, but curb and gutter were present and clean. Storm drain inlets were present and clean, but not stenciled. All downspouts discharged to pervious areas and no stormwater manageme
	 
	A neighborhood located along Munson Hill Road, Apex Circle, and Afton Court was built in the 1950s and made up of single family detached homes on one-quarter-acre lots. Some infill and redevelopment was noted and a wide range of turf management was observed. Lots were approximately 30 percent impervious cover, 60 percent grass and 10 percent landscaping with some forest canopy. Sidewalks and curb and gutter were both present and clean in approximately 50 percent of the neighborhood. All of the downspout dis
	 
	A single family neighborhood of detached homes one-quarter-acre lots is located along Glen Carlyn Road, Magnolia Avenue, 6th Street, Merritt Place, Olds Drive, Kimble Court and Lancaster Street and shows minimal signs of infill and redevelopment. The neighborhood is approximately 30 percent impervious cover, 60 percent grass, and 10 percent landscaping with some forest canopy. In general, the turf lawns were maintained at a medium level with a few cases of high maintenance. Almost all driveways were impervi
	 
	In a single family neighborhood located along Magnolia Avenue, Redpine Street, Chicamuxen Court, Longbranch Drive, Pensa Drive, Boston Drive, Garland Drive, Glen Forest Drive, Longwood Drive, Kaywood Drive, Kaywood Place, and Durbin Place, homes were detached and situated on one-half-acre lots. These homes where believed to be built in the 1960s and had only slight evidence of infill and redevelopment. The neighborhood is approximately 20 percent impervious cover, 72 percent grass and 8 percent landscaping 
	 
	A neighborhood comprised of both one-quarter and one-half-acre lots with single family homes located on Beacon Lane, Molly Drive, Primrose Drive, Orchid Drive, Tulip Drive, Fisher Avenue, and Osborn Street had some evidence of infill and redevelopment. The 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Land Use Type 
	Existing 
	Future 
	Change 

	TR
	Acres
	 Percent 
	Acres 
	Percent 
	Acres 
	Percent 

	Open Space, Parks, and Recreational Areas 
	Open Space, Parks, and Recreational Areas 
	61.6 
	4.7 
	40.2 
	.13 
	-21.4 
	-34.7 

	Estate Residential 
	Estate Residential 
	8.4 
	<1 
	0.0 
	.00 
	-8.4 
	-100.0 

	Low-Density Residential 
	Low-Density Residential 
	72.6 
	5.6 
	51.9 
	.04 
	-20.7 
	-28.5 

	Medium-Density Residential 
	Medium-Density Residential 
	313.7 
	24.0 
	357.7 
	.427 
	44.0 
	14.0 

	High-Density Residential 
	High-Density Residential 
	247.5 
	19.0 
	249.0 
	.119 
	1.5 
	<1 

	Low-Intensity Commercial 
	Low-Intensity Commercial 
	74.1 
	5.7 
	63.4 
	.94 
	-10.7 
	-14.4 

	High-Intensity Commercial 
	High-Intensity Commercial 
	215.6 
	16.5 
	261.2 
	.020 
	45.6 
	21.2 

	Industrial 
	Industrial 
	27.0 
	2.1 
	11.7 
	<1 
	-15.3 
	-56.7 

	Institutional 
	Institutional 
	34.7 
	2.7 
	20.1 
	.51 
	-14.6 
	-42.1 

	Transportation Water 
	Transportation Water 
	243.8 6.7 
	18.7 <1 
	243.8 6.7 
	.718 <1 
	0.0 0.0 
	0.0 0.0 

	Total 
	Total 
	1,305.7 
	100.0 
	1,305.7 
	.0100 
	0.0 
	0.0 




	lots were approximately 40 percent impervious cover, 55 percent grass and 5 percent landscaping with many mature trees scattered throughout. Sidewalks, and curbs and gutters were all present. Organic matter, leaves and lawn clippings were noted, as well as some overhead tree canopy. Storm drain inlets were not stenciled, but were clean and fee of obstructions. There was no apparent stormwater treatment or open space. 
	 
	A neighborhood located along Brilyn Place, Gordon Avenue, Meridian Street, and Hollywood Avenue contained one-half-acre lots, some of which had been redeveloped. Lots were approximately 40 percent impervious cover, 50 percent grass and 10 percent landscaping with many mature trees. Sidewalks were not found, but curb and gutter were present and clean. Storm drain inlets were present and clean, but not stenciled. All downspouts discharged to pervious areas and no stormwater management facilities or open space
	 
	A single-family neighborhood of detached homes on one-half-acre lots is located along 33rd Street, Whitcomb Place, Westmoreland Street, 32nd Street, North Underwood   Street, North Tuckahoe Street, and Van Buren Court and shows minimal signs of infill and redevelopment. The neighborhood is approximately 40 percent impervious cover, 50 percent grass 9 percent landscaping and 1 percent bare soil with some older and larger trees. Sidewalks and curb and gutter were present, and the curb and gutter was slightly 
	 
	2.8.3 Land Use 
	2.8.3 Land Use 
	2.8.3 Land Use 
	2.8.3 Land Use 
	2.8.3 Land Use 




	 
	The Four Mile Run WMA is characterized as 24 percent medium-density residential land use, 19 percent high-density residential, 19 percent transportation and 16 percent high- intensity commercial. A summary of the land use within the WMA is shown in Table 2-14 and on Map 7. 
	 
	 
	Table 2-14 - Four Mile Run Existing and Future Land Use 
	 
	Total impervious area for the WMA is approximately 824.7 acres, or 36.2 percent of the area analyzed (this includes some area adjacent to, but outside of, the Fairfax County border.) 
	2.8.4 Stormwater Infrastructure 
	2.8.4 Stormwater Infrastructure 
	2.8.4 Stormwater Infrastructure 
	2.8.4 Stormwater Infrastructure 
	2.8.4 Stormwater Infrastructure 




	 
	Stormwater Management 
	County records indicate that there are 80 stormwater management facilities within the Fairfax County portion of the Four Mile Run watershed. These facilities provide control 
	for 14 percent of the WMA. There are no existing or planned regional ponds in the area. Stormwater infrastructure is shown on Map 28. 
	 
	2.8.5 Stream Condition 
	2.8.5 Stream Condition 
	2.8.5 Stream Condition 
	2.8.5 Stream Condition 
	2.8.5 Stream Condition 




	 
	Stream conditions for this WMA are shown on Map 29. 
	 
	Erosion 
	There were no erosion or headcut sites located in the assessed portions of the Four Mile Run WMA. 
	 
	Outfall Impacts 
	As part of the Stream Physical Assessment, 14 outfall pipes were located in the Four Mile Run WMA. All were within 50 feet of the channel and ranged in size from 12 to 60 
	inches. None of the pipes were identified as causing erosion. 
	 
	Stream Crossings 
	During the Stream Physical Assessment, eight stream crossings were identified in the Four Mile Run WMA. None of the crossings were having a significant impact on stream 
	condition or causing any type of erosion. 
	 
	Obstructions 
	There were no obstructions recorded in the Four Mile Run WMA. 
	 
	Stream Buffers 
	Most of the stream buffer encroachments in the Four Mile Run WMA are lawns, although one is a dirt path buffering the stream. There were six deficient buffer points. None of the buffer encroachments these were rated as severe. 
	 
	Habitat 
	Of the assessed stream reaches within the WMA, 2,422 feet (59 percent) were classified as fair and 1,654 feet (41 percent) as poor. 
	 
	Of the assessed streams, 43 percent were classified as optimal for bottom substrate. All of the streams were classified as suboptimal for channel flow status, drought and normal flow. All of the streams were classified as poor for bank vegetative protection, bank stability, and vegetative buffer zone width. 
	 
	2.8.6 WMA Modeling 
	2.8.6 WMA Modeling 
	2.8.6 WMA Modeling 
	2.8.6 WMA Modeling 
	2.8.6 WMA Modeling 




	 
	Modeled pollutant loads for Four Mile Run were high for all parameters. The highest modeled loads were found in subwatersheds FM-FM-0030 and FM-FM-0015. FM-FM- 0030 lies outside of Fairfax County boundary, FM-FM-0015 is an area of high-intensity commercial development. The best quality subwatershed within County jurisdiction is FM-FM-0035, in the northern portion of the WMA. This subwatershed contains high- density residential development. See Table 2-15 for results. 
	Table 2-15 – Four Mile Run Water Quality Modeling Results 
	 
	 
	 
	 
	 
	 
	 
	Subwatershed 

	Pollutant Loading 
	Pollutant Loading 

	Span

	TR
	TN 
	TN 
	lb/ac/yr 

	TP 
	TP 
	lb/ac/yr 

	TSS 
	TSS 
	t/ac/yr 

	Span

	FM-FM-0000 
	FM-FM-0000 
	FM-FM-0000 

	8.1 
	8.1 

	1.1 
	1.1 

	0.17 
	0.17 

	Span

	FM-FM-0005 
	FM-FM-0005 
	FM-FM-0005 

	7.5 
	7.5 

	1.1 
	1.1 

	0.17 
	0.17 

	Span

	FM-FM-0010 
	FM-FM-0010 
	FM-FM-0010 

	9.9 
	9.9 

	1.3 
	1.3 

	0.21 
	0.21 

	Span

	FM-FM-0015 
	FM-FM-0015 
	FM-FM-0015 

	10.3 
	10.3 

	1.5 
	1.5 

	0.23 
	0.23 

	Span

	FM-FM-0020 
	FM-FM-0020 
	FM-FM-0020 

	7.6 
	7.6 

	1.1 
	1.1 

	0.16 
	0.16 

	Span

	FM-FM-0025 
	FM-FM-0025 
	FM-FM-0025 

	6.4 
	6.4 

	0.9 
	0.9 

	0.13 
	0.13 

	Span

	FM-FM-0030 
	FM-FM-0030 
	FM-FM-0030 

	10.9 
	10.9 

	1.8 
	1.8 

	0.26 
	0.26 

	Span

	FM-FM-0035 
	FM-FM-0035 
	FM-FM-0035 

	6.3 
	6.3 

	1.0 
	1.0 

	0.14 
	0.14 

	Span

	FM-LO-0000 
	FM-LO-0000 
	FM-LO-0000 

	7.7 
	7.7 

	1.1 
	1.1 

	0.17 
	0.17 

	Span
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