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PREFACE

Coastal areas such as the Potomac estuary, its tributaries, and adjacent lands, are in critical
need of public attention. Coastal estuaries are the most biologically productive areas on earth,
playing a vital role in the life cycle of a tremendous variety of fish, waterfowl, and wildlife.
Coastal waters provide significant opportunities for recreational activities such as boating,
water skiing, and swimming. #However, these values are being increasingly threatened by man's
activities. Pollution from urban development has degraded the quality of coastal waters, reducing
their value for habitat and for outdoor recreation. Private shoreline development is rapidly re-
ducing opportunities for public access to the shoreline.

The federal government and the State of Virginia have recognized the need for special manage-
ment of coastal areas through the development of coastal resources management programs designed to
balance man's activities in coastal areas with the protection of valuable coastal resources. A
major objective of Virginia's program is the development of a State-local cooperative effort to
minimize the adverse impacts of man's activities on coastal waters.

Prince William County has already affirmed the importance of coastal resources through the
establishment of a local wetlands board under the Virginia Wetlands Law to protect the County's
valuable coastal marshes. '"This guidebook is an attempt to provide information which would enable
Prince William County to extend this philosophy to a more comprehensive protection of its coastal
resources. Land use planning and management guidelines and standards are suggested for critical
environmental areas such as beaches, bluffs, and wetlands, as well as for shorelands adjacent to
these areas. The information contained in this report should be useful not only to local planners,
but also to landowners in the County's coastal zone who wish to learn more about this unique environ-

mental area.

The recommendations in this report have been developed by the staff of the Northern Virginia
Planning District Commission (NVPDC) under contract with the Virginia Office of Commerce and
Resources. Nothing in this report should be construed as representing the adopted policies of the
NVPDC unless so stated in an adopted Resolution of said Commission.



CHAPTER I:

CHAPTER II;

CHAPTER III:

CHAPTER IV:

INTRODUCTION

COASTAL LAND

Introduction

Preservation
Wetlands &
Bluffs . .
Beaches

Conservation
Hillsides
Watexways
Woodlands

Areas . .
Bottomlands

L

Wildlife Habitat . . .

Development
INVENTORY OF

Introduction
Segment 1:
Segment 2:
Segment 3:
Segment 4:
Segment 5:

Areas « o .

TABLE OF CONTENTS

COASTAL RESOURCES IN PRINCE

I-95 Bridge to Marumsco Creek
Marumsco Creek to Freestone Point
Freestone Point to Cockpit Point
Cockpit Point to Shipping Point
Shipping Pdint to Chopawamsic Creek

Summary of Chapters II and IIT . .

STATE AND FEDERAL COASTAL POLICIES, PROGRAMS AND
PERMITS FOR ACTIVITIES IN NAVIGABLE WATERS,

USACE Permits for Activities in Navigable Waters
Virginia Marine Resources Commission Subaqueous

Bottomland Permits .
Virginia Wetlands Law .
State Water Control Board Regulatlons and Programs e e e e e

summary of State and Federal Shoreline Permits

« e .

Coastal Resources Management Programs
Federal Coastal Zone Management Program

ii

GUIDELINES . . . .

WILLIAM

.

COUNTY . .

REGULATIONS

INCLUDING WETLANDS

PAGE

~]

@ o~

19
20

21
24
27
28
34

53

53
53
56
59
60
63
65

86

86

88
20
92
22
95
95



CHAPTER V:

APPENDIX

APPENDIX

APPENDIX

APPENDIX

II:

III:

IV:

TABLE OF CONTENTS (continued)

virginia Coastal Resources Management Program .

SOURCES OF TECHNICAL ASSISTANCE .

Shoreline Permitting . . . . .
Shoreline Erosion . . . . . . .

COMMON MARINE RESOURCES OF THE POTOMAC RIVER NEAR

PRINCE WILLIAM COUNTY

GEORGIA MOUNTAINS PLANNING AND DEVELOPMENT COMMISSION SLOPE REGULATIONS

VIP&SU FERTILIZER APPLICATION GUIDE

CONTENTS OF A WETLANDS APPLICATION

iii

PAGE
97
100

100
102

106
107
109

112



TABLE

LIST OF TABLES

TITLE
Some Pollutants Found in Urban Runoff and Their Impacts
Maximum Land Clearance Slope Guidelines
Minimum Lot Size Slope Guidelines
Fairfax County Tree Selection Guide
Prince William County Coastal Soils
Urban BMP Guidelines |

Site-Specific Guidelines for Minimizing Runoff Pollution
Loading's From Urban Development

Land Area in Prince William County Coastal Zone by Segment

iv

PAGE

23

23

29

42

43

47

54



FIGURE

LIST OF FIGURES

TITLE

Natural Coastal Watershed

Effects of Urban Development on Coastal Watershed
VIMS Wetland Type Delineations

Typical Rock Riprap Structure

Summary of Governmental Regulations for Coastal Prince
William County

Generalized Diagram of Shoreline Permit Application Review
Procedures

PAGE

10
18

87

94



Map Number

O ONOUtdbd Wi

O T R e e R e e
HOWDNOUD WN O

LIST OF MAPS

Title

Prince William County Coastal Zone
1:

Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment

—

U 01U s B b b Wwwww NN

o s

TR

P

Natural Resources
Soil Suitability Zones
Existing Land Use
Proposed Land Use
Natural Resources
Scil Suitability Zones
Existing Land Use
Proposed Land Use
Natural Resources
Soil Suitability Zones
Existing Land Use
Proposed Land Use
Natural Resources
Scil Suitability Zones
Existing Land Use
Proposed Land Use
Natural Resources
Soil Suitability Zones
Existing Land Use
Proposed Land Use

vi

Page

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85



Coastal Land Use Planning and Management in Prince William
County: A Guidebook

CHAPTER T
INTRODUCTION

The purpose of this guidebook is to provide information and technical assistance to land use
planners and others involved in land development activities in Prince William County's coastal zone.
The boundary of the coastal zone in Prince William County, shown on Map 1, roughly follows I-95 and
is based on both the natural and man-made characteristics of the area. The coastal zone comprises a
total of approcimately 18,180 acres,

Prince William County's shoreline is classified as a coastal area because it adjoins the
Potomac Estuary, which forms part of the Chesapeake Bay estuarine system. An estuary is a
semi-enclosed coastal water body with an open connection to the sea and a measurable quantity of
salt in its waters. Estuaries are highly productive natural systems, functioning as a "trap" for
life-sustaining nutrients and providing essential spawning and nursery grounds for a large number of
commercial and sport fish and shellfish (A listing of fish and shellfish species common to the
Prince William coastal area is provided in Appendix I).

The confined characteristic of estuaries which makes them nutrient-rich also makes them
especially vulnerable to pollution, since pollutants can be "trapped" in the estuary just as are
nutrients. Therefore, development adjacent to estuarine waters requires special management. The
State and Federal governments have recognized this need through the institution of coastal resources
management programs designed to balance man's use of coastal areas with the unique needs of the
fragile coastal ecosystem.

The Virginia Coastal Resources Management Program is designed to provide a cooperative
State-local effort to manage coastal land and water resources. This management effort can be
divided into two major approaches: 1) the protection of critical environmental areas; and 2) the
control of development and uses of shorelands to minimize the adverse impacts of runoff on coastal
waters,

Critical environmental areas in the Prince William County coastal.zone include wetlands, tidal
flats, nearshore shallows, bluffs, and beaches. Chapter III discusses the general Jocation of these
resources within the County's coastal zone. Wetlands and nearshore shallows are currently
protected by permitting programs administered by local, State and Federal agencies. Tidal flats and
beaches are protected only by Federal permitting programs. These programs are discussed further in
Chapter IV,
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Because of its direct drainage into coastal waters, land development adjoining the tidal
streams and coastal waters in Prince William County has the potential to damage the marine
environment unless carefully planned to minimize the polluting effects of runoff. Figures 1 and 2
illustrate the impacts of land development in coastal watersheds. The uncontrolled runoff of
sediments, nutrients, bacteria and heavy metals can cause turbidity and depressed oxygen levels in
the estuary, which in the past have resulted in periodic fish kills and the closure of shellfish
grounds in the Upper Potomac. Typical pollutants and their impacts on water quality are summarized
in Table 1. Such adverse impacts of land use on the estuarine environment can be reduced through
proper land use planning and management techniques.

Chapter II of this guidebook outlines a series of land use planning and management guidelines
and standards which, if implemented, can minimize the adverse impacts of man's activities on tidal
waters. These guidelines and techniques are based on the most recent scientific, planning, and
engineering information available. As our knowledge of coastal problems and solutions increases,
this guidebook should be updated accordingly.

The greatest control over land use in the shorelands rests with local government, in
cooperation with individual landowners. Many of the environmental guidelines and standards
recommended herein are alrxeady in use in Prince William County, such as local erosion and
sedimentation control, Others, such as the urban runoff controls, can be effectively incorporated
into the existing structures of development planning and management in the County.

The most important goal of all those involved in the use of the County's coastal zone should be
the consideration of coastal lands and waters as a single natural system. In order to understand
the system and its important land/water interactions, existing natural and man-made resources of the
coastal zone must be identified and analyzed. A generalized analysis for Prince William County's
coastal zone is provided in Chapter IXI. Resources and development constraints of individual sites
should be evaluated on a site-specific basis.
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SOME POLLUTANTS FOUND IN URBAN RUNOFF ~AND THEIR IMPACTS

SEDIMENT

Table 1.

In urban areas, excessive sediment comes
primarily from construction activities and
the erosion of stream channels after rain-
storms. Soil erosion from construction sites
can range from 5 to 100 tons/acre/year.
This sediment can rermain suspended in
streams long after construction is com-
pleted. The sheer volume of sediment
decreases flow capacity in drainageways,
takes up storage volume in reservoirs, and
covers aquatic plants and spawning areas
esseptial for fish survival. Sediment parti-
cles may also have other pollutants attached
to them, such as nutrients, pesticides or
other oxygen demanding material.

NUTRIENTS Nutrients found in urban runoff come from a

BACTERIA

SOURCE:

variety of sources, and contaminate receiv-
ing waters in o number of ways. Nutricnta
in runoff originate from such varied sources
as airborne pollutants, fertilizer wash-off
from lawns, and decomposition of fallen
leaves and other material. High concentra-
tions of nitrogen and phosphorus can lead to
excessive algae growth in receiving waters,
As these organisms die off and decay,
depletion of dissolved oxygen and subsequent
tish kills can result.

Significant bacteria levels as measured by
fecal coliform are found in urban runoff. At
the present time their origin is not com-
pletely understood. Major source are
thought to be animal and bird droppings,
sewer leakage and septic tank overllows.
Contamination of this sort presents a
potential health hazard for water contact
recreation and water supply operations
unless purification steps are taken.

‘Metropolitan Washington Council of Governments, Water Resources Planning
Board, "The Water Monitor", Vol.

TOXIC

SUBSTANCES A variety of toxic substances, including

OXYGEN-

DEMANDING
SUBSTANCES

PETROLEUM
SUBSTANCES

CHLORIDES

II1I,

No.

pesticides and heavy metals such as lead,
zinc, manganese and cadmium, are often
found in urban runoff. The origins of such
materials are not well understood. How-
ever, there does seem to  be some
correlation with impervious areas subject to
large amounts of vehicular traffic such as
large shopping mall parking lots and heavily
traveled highways. High concentrations of
these toxic materials can result in fish kills.

Organic matter requires oxygen to decom-
pose. Excessive amounts of decomposing
matter results in oxygen depletion in
receiving waters. In extremé cases discolor-
ation, gas formation and odors may result.
Theae conditions can be caused by cxcessive
nutrients in runoif, septic tank discharges
and sewer overflows carried to receiving
streams.

Petroleum substances, particularly gasoline,
oil and grease/ are found in urban storm
runoff. These substances wash off roads,
highways and parking lots. They destroy
aquatic organisms by adhering to them or by
coating the habitat of the organisms and
cutting off the supply of oxygen. Excessive
amounts of these substances also detract
from the aesthetic quality of receiving
waters.

Chlorides are also assumed to be present in
area storm runoff during seasonal periods.
They originate in substances used to meit
snow and ice on area roadways. ' Application
of these materials in excessive amounts can
kill aquatic organisms and increase oxygen
demands on receiving waters.

1, February 1979.



CHAPTER II
LAND USE PLANNING & MANAGEMENT GUIDELINES
Introduction

The planning and management of coastal resources can be aided by the classification of coastal
areas into three broad use categories based on development suitability:

) Preservation areas: These include critical environmental areas, such as wetlands,
heaches, and bluffs, which constitute highly productive unique, fragile or vulnerable
natural habitats or areas of particular scenic or historical importance. It is
recommended that these areas be preserved without development and protected from
degradation due to direct use or to external sources.

o Conservation areas: These are defined as areas marginally suitable for development which
possess important, but noncritical ecological significance. These areas, which include
drainageways, floodplains, hillsides, and woodlands, usually serve as a buffer between
preservation and development areas. Development in these areas, because of erosion,
flooding and/or drainage problems, poses potential hazards to public health and safety
and may require periodic outlays of public and private funds for erosion and/or flood
prevention and reparation. For these reasons, development should be carefully controlled
in these areas.

o Development areas: These are the remaining areas which are comparatively suitable for
development and which possess less important ecological, recreational, and historical
values than the previous two categories. A variety of land use activities may be
appropriate in these areas, depending on site-specific conditions. Special precautions
are suggested, however, to minimize the impacts of development on the sedimentation and
pollution of the estuary.

This type of approach to coastal resources management has been taken by localities in the North
Carolina (24) and Florida (12) coastal programs, among others, and is a widely recognized
environmental planning tool.

The land use planning and management guidelines discussed below are designed to assist those
involved in coastal land use decisions in effecting a balance between the many competing uses of
this significant area of Prince William County. These guidelines are grouped by resource type into
the three categories outlined above. A land use planning and management approach which draws on a
combination of guidelines from all three categories will result in the most comprehensive,
ecologically sound, and cost effective coastal resources management program for the County.

P



Preservation Areas

1.

Wetlands and Bottomlands.

Background. Three interrelated wetland systems, are found along the Prince William County
shoreline: nearshore shallows or bottomlands, tidal flats, and vegetated wetlands.

The shallow bottomlands, which are located below the low tide limit, are vegetated by
aquatic perennials and bethic algae and are vital to fish and shellfish as spawning,
nursery and feeding grounds., Uses of these bottomlands are controlled by the State
through a permitting system administered by the Virginia Marine Resources Commission (Code
of Virginia, 62.1-3).

From the low tide limits to near sea level are found tidal flats, also referred to as
nonvegetated wetlands, While appearing to be lifeless, these flats are among the most
valuable of coastal habitats. Nonvegetated wetlands or flats are important nursery and
feeding grounds for fishes and shellfish, providing abundant food and shallow water refuge
from predators for sensitive Jjuvenile fishes, shedding blue crab, etc. Primary
productivity is high due to the abundant supply of light and the year-round productivity
of the nonvascular plants, i.e., bottom-dwelling algae and phytoplankton, found in these
intertidal areas. In addition, relatively high levels of nutrient storage and cycling
occur in the intertidal zone, since it 1s particularly conducive to direct exchanges among
water, sediments, the atmosphere and aguatic life. Tidal flats constitute the primary
feeding grounds of shorebirds and many waterfowl, making them prime areas of interest for
birdwatchers. Finally, nonvegetated wetlands provide some degree of erosion protection to
the shoreline and adjacent vegetated wetlands (29),.

Above the tidal flats are found vegetated wetlands or marshlands which produce the
organic matter basic to the important estuarine food web. Marshes provide food and/or
habitat at some stage in the life cycle of 90-95% of Virginia's commercial and sport
fishes, as well as waterfowl and various wildlife species such as raccoon, muskrat and
otter (36). Wetlands also provide water quality protection to the estuary. Wetland
vegetation changes inorganic nutrients in runoff into organic material, stored in their
leaves and in their remains, which are trapped by the marsh root system to form peat.
Wetlands also reduce the speed of runoff and streamflow, allowing sediment to settle out
before reaching the estuary. In addition, wetlands provide flood '‘and erosion protection
to adjacent dry land areas, referred to as fastlands. One acre of marsh can absorb or
hold 300,000 gallons of water (30). This water retention capability enhances the
stability of the coastal water system by retaining water in dry periods and holding it



back during floods. Wetland vegetation also serves as a buffer that protects the
shoreline from the eroding forces of tides and storms.

Because of these important public benefits and their sensitivity to alteration by
man, tidal wetlands in Virginia are protected and managed through the 1972 Virginia
Wetlands Law (Virginia Code, 62.1), administered by the Virginia Marine Resources
Commission and local wetlands boards. The Virginia Code defines wetlands as "all land
lying between and contiguous to mean low water and an elevation above mean low water equal
to the factor 1.5 times the mean tide range. . ." and upon which grow specific kinds of
vegetation (Virginia Code, 62.1-13.2(f)). For management purposes, the Virginia Institute
of Marine Science (VIMS) has classified Virginia's wetlands by type and grouped them into
five classifications according to the estimated total environmental value of an acre of
each type.

Of the twelve types of wetlands in Virginia, only four are found in Prince William
County: Types VI, VII, IX and XI. These comprise approximately 900 acres of wetlands.
Three acres, or less than 1% of the County's wetlands are classiﬁied as Type VI. Type VII
comprises 31 acres or 3%. The 54 acres of Type IX make up another 6%, leaving the
remaining 812 acres, or 90%, as Type XI wetland. Further information about these wetland
types is provided in the wetland summaries in Figure 3,

Types VII and XI which constitute 843 acres, or 93% of Prince William County
wetlands, are in Group One, the highest of the five wetlands evaluation groups established
by VIMS. According to VIMS, Group One marshes have the highest values in productivity and
wildfowl/wildlife utility and are closely associated with fish spawning and nursery areas.
They are also given high values as erosion inhibitors, are important to the shellfish
industry, and are valued as natural shoreline stabilizers. VIMS recommends that Group One
marshes be preserved.

The Type VI marshland, which has been assigned a Group Two classification, is of only
slightly lesser value than Group One marshes, VIMS cites the lower ranking of Group Two
marshes as being due to a less readily available source of nutrients for the marine
environment, since the higher elevations of these marshes result in less tidal action to
flush nutrient-rich detritus into adjacent waterways. Group Two marshes are assigned very
high values in water quality and coastal flood protection. VIMS recommends that these
marshes also be preserved, although it would be better to alter Group Two marshes than
Group One marshes,

The final marsh type found in the County, Type IX, which constitutes only 6% of the
County's wetlands, is classified in the Group Three category. The yellow pond lily marsh
is not considered to be a significant contribution to the food web, but it does have high



BUTTONBUSH

8IG CORDGRASS
TYPE V

WILD RICE

CATTAIL TYPE VI
SWAMP MILKWEED

Dominant vegetation:

Associated vegetation:

Growth habit:
Physiographic position:
Average density:

Annual production and
detritus availability:

Waterfowl and wildlife
utility:

Potential erosion buffer:

FIGURE 3

SUMMARY OF PRINCE
WILLIAM COUNTY WETLAND TYPES

TYPE XI. FRESHWATER MIXED COMMUNITY

YELLOW POND LILY
TYPE IX
ARROW ARUM and

PICKEREL WEED
TYPE Vi

SMARTWEED
and WATERDOCK

SEDGES
No single species covers more than 50% of the site.

Bulrushes, sedges, waterdock, smartweeds, ferns, pickeral weed, arrow arum,
wildrice, beggar's ticks, rice cutgrass.

Heterogeneous mixutre of plants.
From submerged to the upper limits of the wetlands.
Highly variable.

3 to 5 tons per acre. Ditritus of species such as arrow arum, pickerel
weed and yellow pond lily would be available in the intertidal zone.

A highly valuable marsh for a broad diversity in wildlife species. Plant
species such as smartweeds, waterdock, wildrice and others are prime water-
fowl and sora rail foods. Waters adjacent. to these type marshes are also
known as spawning & nursery grounds for striped bass, shad and river herring.

Shoreline erosion protection provided by this type of marsh is equivalent
to type VII, arrow arum - pickerel weed community.

-10-



Water quality control:

SUMMARY :

FIGURE 3 {(continued)

This ranks somewhat higher as a sediment trap and flood deterrent than an
arrow arum - pickerel weed community. The presence of the stiffer, more
resilient grasses, sedges and rushes and peaty substratum increases the
ability of this type of community over a Type VII marsh as an assimilator
of sediments and flood waters.

These are very valuable marshes and the aim should be to keep them in
a natural state. This type of marsh would be ranked equivalent to a
saltmarsh cordgrass marsh (Type I) and an arrow arum-pickerel weed
(Type VII) marsh.

-11-
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Dominant vegetation:

Associated vegetation:

Growth habit:
Physiographic position:
Average density:

Annual production and

detritus availability:

Waterfowl and wildlife

Potential erosion buffer:

2 .
pa\|

Peltondra virginica

FIGURE 3 (continued)

TYPE VII. ARROW ARUM - PICKEREL WEED COMMUNITY

PICKEREL WEED
Pontederia ¢ordata

Arrow arum (Peltandra virginica (L.) Kunth.) Pickerel week (Pontederia
cordata L.)

Sedges, smartweeds, bulrushes, ferns, cattails, pond lily.

Many broad leaved clumps growing from a thick, cylindrical rhizome; arrow
or heart shaped leaves. Clumps 2 to 6 feet tall, average height 3 feet.

On tidal mud flats from mean sea level to about mean high tide in low
salinity or freshwater marshes.

1 or 2 clumps per 10 square feet.

2 to 4 tons per acre. Detritus readily available to the marine food web
because of daily tide fluxes. 1In the fall of the year these species de-
compose quite rapidly and completely except foxr the root stock.

Seeds and shoots of both species are eaten by ducks. BArrow arum seeds
float after the pod decays and are readily available for wood ducks.
Often associated with confirmed spawning and nursery areas for herring
and shad.

Although this community type lacks the vast network of rhizomes, roots
and peat substratum typical of a saltmarsh cordgrass community, this

marsh/water interface vegetation is often the only vegetative buffer to
shoreline erosion in freshwater areas. The substratum in a marsh such

as this is typically soft, unstable mud. After the vegetation has decayed
in the winter time, the mud flats are highly susceptible to erosion due to

wintay
wailiccil

-12-



Water quality control
and flood buffer:

SUMMARY :

FIGURE 3 (continued)

Slows the flow of flood waters, causing some suspended sediment to
settle out.

Under natural conditions, the marsh of this type is relatively stable

but it is highly sensitive to development and activities such as excessive
boat traffic. Because of its many attributes, this marsh ranks similar to
that of Type I.

-13-~



NARROW=- LEAVED CATTAIL &

Typha angustifolia

COMMON CATTAIL
Typha latifolia

Dominant vegetation:

Associated vegetation:

Growth habit:

Phsiographic position:

Average density:

aAnnual production and

Waterfowl and wildlife
utility:

Potential erosion buffer:

Water quality control.
and flood buffer:

SUMMARY :

FIGURE 3 (continued)

TYPE VI. CATTAIL COMMUNITY

Narrowleaf cattail (Typha angustifolia L.)

Broadleaf cattail (Typha latifolia L.), sedges, bulrushes, arrow arum,
pickerel weed, smartweed, other fresh or brackish water plants.

Characteristic "wiener on a stick" fruiting heads, long straplike leaves,
somewhat blunted tips, 4 to 6 feet tall.

Very wet sites, sometimes in standing water, often at the margin of marsh
and uplands. Does well in seepage areas resulting from upland runoff.

2 td 6 stalks per square foot.

2 to 4 tons per acre. Detritus usually not readily accessible to the
marine environment. ’

Provides habitat for certain birds; roots consumed by muskrats.

Because of its preferred habitat and its characteristic shallow root
system, Type VI is only a minor buffer to erosion.

Its usual habitat along the upland margins in soft muddy areas ranks this
marsh type high as a sediment trap despite its shallow rooted condition.
Very few species will grow in these areas either because of the stagnant
condition of the substratum or because they are inhibited by toxin release
of the cattail roots or a combination of the two factors.

Because of its value as a wildlife food and habitat, its function as a

sediment trap, its relatively high production and the usual scft substratum,

this type of marsh community should not be indiscriminately used as a
development site. As far as overall value is concerned it compares with
a salt meadow marsh (Type 1I).

-14-



Dominant vegetation:
Associated vegetation:

Growth habit:

Physiographic position:
Average density:

Annual production and
detritus availability:

Waterfowl utility:

Potential erosion buffer:

Water quality control
and flood buffer:

SUMMARY :

FIGURE 3 {continued)

TYPE IX. YELLOW POND LILY COMMUNITY

YELLOW POND LiLY
Nuphar advena

Yellow pond 1lily, spatter-dock (Nuphar luteum (L. Sibthrop and Smith

Pickerel weed, arrow arum.

Saucer shaped leaves with a narrow notch, floating on water; large,
leathery yellow flower. 2 to 4 feet high from submerged root stalk.

submerged except for floating leaves at high tide. Found in freshwater areas.
One plant (cluster of leaves) for every 3 to 5 square feet.

% to 1 ton per acre; detritus readily available but not a significant
contributor to the food chain.

Excellent cover and attachment site for aguatic animals and algae. Feeding
territory for aquatic birds and fish.

While lacking the stiffness of grasses and sedges, these plants do reduce
wave action from wind and boats. This has been noted in freshwater streams
and boat channels.

Although not a direct assimilator of sediments and flood waters, the flow
of flood water is slowed somewhat and sediments can settle out. This function
is minimal because the community is submerged completely in flood conditions.

Destruction of the community would result in a decrease in number and
diversity of aquatic animal life in the immediate area. The greatest value

the community has is its habitat for aquatic biota. This type should be
ranked with or slightly higher than a Type III (black needlerush) marsh.
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values for wildlife and waterfowl. The Group Three marsh is thus of less total wvalue than
Group One and Two marshes, and, if altered, would cause less total harm to the estuary
than altering the wetlands assigned to the two preceding groups.

VIMS also suggests two general guidelines which can be used along with the wetlands
evaluation system to make decisions on wetlands use:

1. Any marsh 2 feet or more in average width is considered to have significant
values as an erosion deterrent and a sediment trap; and

2, Depending on marsh type and viability, any marsh greater than 0.l acre may have
significant values in terms of productivity, detritus availability, and wildlife
habitat. Depending on its location, it may also have value as an erosion buffer
(36) .

In Prince William County, the local Wetlands Board is responsible for granting or
denying permits for activities in wetlands (See Chapter IV for further information on the
Board and its duties).

Man's activities in wetlands and bottomlands threaten the health and, in some cases,
the continued existence of these areas, Dredging or filling activities may cause direct
alteration of wetlands and bottomlands in the immediate vicinity, as well as indirect
alterations to areas removed from the activity by changing current, sediment deposition,
and erosion patterns, Dredging in these areas reduces primary productivity, eliminates
fish and wildlife feeding grounds, and deposits sediments which may deplete the available
oxygen supply. Filling of these areas effectively removes them from the aquatic system.

Construction of bulkheads, groins, breakwaters, docks and piers may cause particular
harm to nonvegetated wetlands through scouring or sedimentation. Improperly designed
bulkheads, for example, may result in erosion at the base of the bulkhead, altering the
intertidal habitat (29).

Activities upstream from wetlands, which are outside the jurisdiction of the Wetlands
Board, can also have an impact on the health of wetlands, Excess siltation or nutrient
input from upland runoff can upset the wetlands system by altering water levels and
dissolved oxygen concentrations. This problem is especially significant in embayed
wetlands, such as those found at the mouths of the County's coastal streams, since
flushing time is slower than in less confined wetlands. In addition, tidal wetlands can
be harmed by either an increase or decrease in freshwater flow, which can be caused by
increased runoff or the addition of upstream impoundments.
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Guidelines., To assist local wetlands boards in executing their permitting
responsibilities, the state has developed guidelines (17,36) for activities in and
immediately adjacent to wetlands. Information on these guidelines can be obtained from
the Prince William County Wetlands Board, which is discussed further in Chapter V. The
following general guidelines may serve as a starting point for persons contemplating
activities which may affect wetlands (6):

1.

There should generally be no excavation in wetlands.

Rationale: Excavation may disrupt the natural functions of wetlands by
eliminating vegetation, disrupting natural water flows, destroying the marshy
soil layers, and facilitating the drying out of wetlands. Excavation should be
permitted only when required for essential public purposes (e.g., mosquito
control, wildlife enhancement) and should be limited to a small percentage (10%)
of the area.

There should generally be no land clearance, grading or removal of natural
vegetation in wetlands.

Rationale: Vegetation is the driving force of productivity in vegetated
wetlands. Loss of vegetation will reduce productivity, resulting in a loss of
nutrients to the estuarine system.

There should generally be no filling of wetlands.
Rationale: The soil cover would eliminate the wetlands, change elevation, alter
the water regime, and generally disrupt wetland functions.

There should generally be no solid-fill roads or other structures in wetlands.

Rationale: Solid-fill obstructs water flow through wetlands, disrupting the
delivery of freshwater and nutrients to the estuary and upsetting the salinity
balance in the wetlands.

Shoreline defense structures (e.g., bulkheads), where necessary, should be built
shoreward of wetlands, above the annual flood mark, and should be designed to be
permeable to groundwater and runoff,

Rationale: By definition, wetlands that should be undisturbed lie below this
level., 1In addition, solid structures such as bulkheads that extend into water
areas often adversely alter water circulation, increase scouring of the bottom,
and preempt tidal marsh and tidal flat habitat areas. Permeable structures
allow the free supply of fresh water and water-borne nutrients to wetlands and
promote better drainage of the adjacent shorelands, so as to reduce erosion.
Rock riprap (see Figure 4) is often the easiest and least costly shoreline
protection measure and is both highly permeable and conducive to the
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establishment of aquatic life. BAnother example is gabions, which are often used
for lining stream channels. Gabions (5) are wire baskets, filled with rock and
lined together to form a wall or channel lining.

FIGURE 4. TYPICAL ROCK RIPRAP STRUCTURE
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As a rule, discharge or release of pollutants into wetlands should be minimized.
Rationale: Although wetlands have a certain capacity to absorb and naturally
treat nutrients and other pollutants from stormwater runoff (27), research has
not established the capacity of each wetland type to assimilate these
pollutants. Additions of nutrients to the tidal marshes of an estuary such as
the Potomac, which is already rich in nutrients, may have a relatively minor
impact, but this cannot be assured. Studies have shown that additions of
organic nitrogen to estuaries and marshes significantly stimulates plant growth
(34,35). Higher natural productivity means higher respiration rates in the
water, decreasing oxygen concentration levels and possibly resulting in fish
kills, particularly in summer months when oxygen concentration naturally drops
very low at night (13). Research continues concerning the limits of acceptable
estuarine nutrient pollution (27), but algal blooms and fish kills which have
occurred in the Potomac make it apparent that such limits have already been
exceeded on occasion in this region. In addition, the specific effects of
excess nutrients may be obscured by toxic pollutants, which may diminish
biological activity and reduce the diversity of life in the wetland and estuary
systems (33). Therefore, it is advisable to minimize the introduction of
pollutants into wetland systems, particularly sediment and toxic pollutants
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Guidelines for activities upstream of wetlands are designed to regulate the two key
natural processes that can threaten the health of wetlands: runoff and erosion. Adverse
impacts on wetlands resulting from the acceleration of these processes due to man's
activities can be controlled through both structural and nonstructural measures. An
overall guideline to be followed for development in coastal watersheds is to maintain
runoff and erosion levels at or near the natural level. Specific guidelines and standards
which can be utilized to achieve this overall objective are discussed later in this
report,

Bluffs

Background. Bluffs, which are areas of high elevation adjacent to the estuary,
provide both environmental and aesthetic benefits to man. Similar to wetlands, bluffs
protect inland areas from flooding. Bluffs also have high scenic potential because of the
vistas afforded by their elevation. This often makes them desirable sites for residential
development, However, bluffs are sensitive environmental areas because of their
vulnerability to erosion.

The effects of erosion make bluffs dynamic natural features. Rainfall runoff, soil
seepage, and tidal action all contribute to the erosion of bluffs and subsequent retreat
of the shoreline. Man may contribute to this erosion through the action of boat wakes and
by directing or augmenting runoff, although the impacts of the former are usually minor
unless boat traffic is intense. Since bluff erosion is a natural process, guidelines
pertaining to bluffs concern human safety more than they do the impact of man on the
natural system.

Guidelines. The following guidelines are suggested for bluff preservation:
1. Control man's impact on bluff erosion by:

a) Requiring slow or no wake zones in areas of high boat traffic adjacent to
bluffs; and

b) Encouraging the use of runoff controls on urban and agricultural land
adjacent to bluffs (See Development Areas section below for recommended
controls).

2. Minimize future losses of property due to highly eroding bluffs (i.e., rates of
1 foot per year or greater) by requiring a setback of structures beyond the
thirty-year bluff recession line, or requiring movable structures or structural
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protection for existing buildings within the 30-year setback zone; and

3. Minimize losses to existing property owners by encouraging a unified landowner
approach to shoreline erosion control (See Chapter V for sources of technical
assistance for shoreline stabilization).

Implementation. The first guideline, which deals with the control of boat
traffic is not under local control. Implementation of this recommendation requires
action by the State of Virginia and/or Maryland.

Implementation of guidelines 1{(b) and 2, encouraging the use of runoff controls
and regulating bluff development, can be accomplished at the local level through
special local zoning and subdivision requirements. Such requirements for guideline
1(b) might take the form of runoff control techniques which are incorporated into a
Public Facilities Manual. Fairfax County has taken this approach (11).

Implementation of the third guideline, which concerns shoreline erosion, can be
accomplished through cocperative local, State, and federal efforts. Local agencies,
such as the Planning Office and the Soil and Watexr Conservation District Office, can
provide educational materials and technical assistance to landowners with shoreline
erosion problems. These efforts should be accompanied by State or federal technical
and financial assistance programs.

3. Beaches

Background. A beach is an unconsolidated, sloping area contiguous to the shore and
composed of sand, gravel, or cobbles which results from wave and current action. Beaches
in Prince William County occur next to bluffs or vegetated shorelines. Under normal
conditions, the amount of sand or other material that makes up the beach is in careful
balance with the current and tidal action of the Potomac River, Beaches act as dynamic
shoreline protection structures, breaking the impact of waves and currents. Disruption of
the natural balance of movement between beach and bottom materials through the
construction of groins and jetties, etc., can accelerate shoreline erosion and result in
the loss of beaches and subsequent erosion of fastlands. Beaches of good size and quality
have long been valued for their recreation use.

Guidelines. The following guidelines are suggested for the identification and
preservation of high quality beaches:

1. Beaches in Prince William County should be analyzed for their recreational
potential, erosion control capabilities, and other values mentioned above.
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Beach areas suitable for recreational access should be prioritized for possible
public access acquisition.

2. Bulkheads, jetties, groins and other structural protection techniques should be
avoided. Structures along the shoreline block the movement of sand and sediment
materials necessary to replenish sand losses from storms. The beach may then
become unstable and eventually disappear.

Implementation. In orxrder to prevent the degradation or destruction of the high
quality beaches, local acquisition of shoreland public access areas adjacent to such high
quality beaches may be desirable at some point, particularly as Potomac River water
quality improves to a level to allow public swimming. Coastal zone segment resource
inventories that can help identify the location of County beach areas are presented in
Chapter III.

State and federal shoreline permitting agencies should take the lead in promoting
non-structural shoreline stabilization measures over structural measures to the greatest
extent possible. Structural approaches, where necessary to protect private or public
investments, should be coordinated with neighboring shoreline landowners. Local building
inspectors can also work with shoreline landowners in developing the least ecologically
damaging shoreline defense measures. A State-sponsored training program on shoreline

protection would be very beneficial to building officials in coastal jurisdictions.

Conservation Areas

Hillsides

Background, Careful control of development on hillsides, defined here as areas with
8% slope or greater, is necessary to minimize the adverse impacts of ground disturbance,
which include loss of slope and soil stability and accelerated erosion. Removal of
vegetation from hillsides deprives the soil of the stabilizing effect of plant root
systems and eliminates the water recycling benefits of plant transpiration. On slopes
with no vegetation and exposed so0ils, new watercourses are readily formed, creating
gullies which significantly increase the rate of erosion. TIncreasing the amount of paved
surfaces on hillsides not only alters the natural drainage pattern, but also increases
runoff and allows less precipitation to recharge groundwater. resources. Such increased
runoff and erosion contribute to sedimentation in downstream waterways, wetlands,
embayments, and the Potomac estuary.

It has been demonstrated that erosion increases rapidly with the steepness of the
slope, One study {(9) indicates that the rate of erosion is proportional to the 1.35 power
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of the slope. This means, for example, that the erosion from a 25% slope can be 12 times
greater than from a 4% slope, and 5 times greater than from an 8% slope (9). Therefore,
guidelines which have been developed for the wise use of hillsides are closely tied to
variations in the steepness of the slope.

Guidelines. The regulation of hillside development is more sophisticated than in
other critical environmental areas. Approaches to hillside regulations fall into three
major categories (30): (1) slope~density provisions, which decrease allowable development
densities as slope increases; (2) soil-overlay provisions, which assign use and density
based on soil characteristics; and (3) the "guiding principles" approach, containing few
specific standards, but rather specific policies to form the basis of individual project
evaluations, Grading and erosion controls, discussed in the Development Areas Section
below, are important supplements to any of these approaches.

Slope-density provisions are perhaps the most common form of hillside development
regulation. Since most commercial and industrial land uses are not suited to hillsides
due to the necessity for extensive grading and filling, these provisions focus on
residential development., Such provisions generally take two forms: 1) requirements that
certain percentages of a site remain in a natural state; or 2) limitations on the number
of dwelling units allowed per acre. The severity of these restrictions varies among
geographic areas, depending upon the range of slopes encountered.

Several examples of slope-density guidelines are provided in Reference (30). An
example of the first approach to these guidelines, based on open space qguotas, is
summarized in Table 2,

An example of slope-density provisions based on lot size, developed by the Georgia
Mountains Planning & Development Commission, are illustrated in Table 3. These provisions
cover a very wide range of slopes, as might be expected in a mountainous region. Although
the severe slopes at the upper range of Table 3 are unlikely to be encountered in the
Prince William coastal zone, it indicates the full spectrum of considerations necessary in
hillside regulation. The final column of Table 3 also gives maximum allowable land
clearance. This thus represents a combination of the two types of slope-density
guidelines, The full text of the Georgia Mountains PDC slope regulations is provided in
Appendix II,

The second major approach to hillside regulation, the soil-overlay approach, is
recommended for use in Prince William County. The availability of a complete soil survey
for the County provides a rational basis for the development of regulations that reflect
the varying sensitivities of sloped lands to erosion, runoff, and mass movement. This
makes the regulations more easily understandable to developers and landowners, and
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Table 2

Maximum Land Clearance Slope Guidelines

Slope % of Land Left in Natural State

10 - 15% 25

25 - 20% a0

20 ~ 25% 55

25 - 30% 70

30%+ 85
SOURCE: Reference (3).

Table 3
Minimum Lot Size Slope Guidelines
Topography, Minimum Minimum Minimum Ground Surface
Slope Area, © Average Average to Remain in its
Average (sq.ft.) width (ft.) Depth (ft.) Natural State
(no cut or £ill)

0-12% 15,000 60 90 50%
10-15% 18,000 80 100 60%
15-20% 22,000 80 110 65%
20-25% 28,000 100 120 70%
25-30% 35,000 100 150 75%
30-35% 44,000 120 175 80%
35-40% 54,000 150 200 85%
40-50% 65,000 - 175 250 95%
50-70% 85,000 200 300 95%
70-100% Not less than five(5) acres. 95%
Over 100% No lot development permitted. 100%
SOURCE: Reference (33).
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therefore easier to administer by the local planning office. In addition, soil overlay
provisions apply to the entire planning area, not just the hillsides, resulting in a more
comprehensive approach to environmental management.

This approach relies on soil overlay maps, which represent soil groupings based on
development suitability. For example, McHenry County, Illinois, has "Soil Overlay
Regulations" which are added to the requirements of the existing zoning categories (30).
A "Steep Soils Overlay District" has heen established for areas with problem soil types
and slopes greater than 12 percent. Other localities which have adopted a similar
approach include Mine 11ill, New Jersey, and Orange County, New York (30). An initial
application of such an approach to the soils in Prince William County's coastal zone is
provided on page 39 in the Development Arxeas section. This approach groups the County's
coastal soils into four broad development suitability zones: unsuitable, low
density/conservation, medium density, and high/low density. The low density/conservation
zone roughly ¢orresponds to the "Steep Soils Overlay District" of Mclienry County,
Illinois.

Implementation. Soil overlay zones are not meant to establish strict management
boundaries, but to identify similar management areas which can provide guidance for
individual land use decisions in the coastal zone. While the zoning ordinance provides a
mechanism for local governments to implement such overlay districts, a more detailed
analysls of soil and slope conditions would be necessary in order to establish accurate
boundaries for each zone. Minimum lot size, grading and clearance restrictions, and other
appropriate development requirements for each overlay zone could then be incorporated into
the zoning ordinance.

Waterways

Background. Surface water drainageways, as integral parts of the hydrologic cycle,
provide many public benefits in their natural state, including the transport of overland
flow from upland areas for groundwater recharge and reservolr replenishment and the
support of fish, waterfowl, and other wildlife. Development in upstream areas can result
in increased runoff, accelerating the rate of stream flow, which may result in streambank
erosion and a loss of shading vegetation. This not only increases the sediment load to
the downstream receiving body, such as the estuary or wetlands, but increases water
temperatures, Heated runoff from impervious surfaces further elevates water temperatures,
which may have adverse effects on aquatic life sensitive to temperature changes.

Development also results in increased stormwater runoff, causing sedimentation and be
minimlized through urban stormwater and nonpoint pollution management programs, discussed
in the Development Areas section of this report,
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Guidelines. Several additional approaches to stream protection are outlined here.
These approaches are designed not only to protect waterways from the adverse impacts of
development mentioned above, but also to address the flooding impacts of streams on
adjacent development areas. Typical stream protection regulations instituted by local
governments provide for the establishment of a buffer zone along watercourses, usually
extending 50 to 150 feet on either side of the stream, within which development and land
disturbing activities are strictly limited. The buffer zone may be a fixed distance fxom
mid-stream, or may "float" according to the character of adjacent areas. The former
approach is easier to implement and administer, while the latter allows the inclusion of
adjacent sensitive environmental areas, such as wetlands and steep slopes.

The following example of a fixed buffer, which would prohibit tree cutting, grading,
filling, and construction in the following buffer areas, has been recommended by the
Southeastern Wisconsin Regional Planning Commission (28):

Water Body Buffer Wwidth
lakes over 50 acres 300 feet
lakes 50 acres and less 200 feet
navigable streams 100 feet
all other streams 50 feet

Other criteria which have been suggested for stream buffers, based on open space
considerations, include:

1. Preserve between 200 feet (18) and 300 feet (16) on either side of all watercourses.
A 200 foot buffer provides about 24 acres of recreation area per mile of stream
corridor (2).

2. Preserve a 150-foot buffer on each side of a stream and, for major streams, plan
development of a 4000-foot wide corridor (1).

3. Require developers to preserve and/or donate 10% of their gross acreage to open space
use, preferably in flood plain and shoreline areas (32).

A more scientific approach to stream buffer zones is based on sediment control
considerations. From a sediment control standpoint, particularly during construction
activities, a buffer zone acts as a backup measure to such traditional sediment control
measures as detention basins and burlap fences. The State of Virginia and most of its
localities have not yet taken this approach, For example, stream protection measures in



the Northern Virginia region concentrate instead on structural control measures such as
stream bank stabilization with rock riprap or vegetation.

Buffer zone requirements, where they exist in other States (e.g., North Carolina),
are usually based on limiting visible siltation to the first 25% of the buffer zone. This
type of regulation has been shown to be difficult to implement, because of the difficulty
in estimating ahead of time the width of buffer zone necessary to limit visible siltation
to the performance standard (9). The City of Raleigh, North Carolina, therefore, has
adopted the following formula for buffer zone width calculations (25):

W = 1.7K(LS)ML
whexe W = necessary width of buffer zone;
K = erodibility factor of the soils;
LS = soil loss factor based on the length and degree of the slopes;
M = an adjustment factor for the month of the year; and
L. = length of the slope.

Experience with the formula has reportedly been satisfactory, with the normal range of the
buffer zone width from 5 to 75 feet (9). The narrowest buffer zones occur in areas with
gentle slopes and fairly stable soils. These narrow buffers, while perhaps accomplishing
sediment control, do not contribute significantly to other stream valley protection
objectives, such as the preservation of open space and wildlife habitat. A comprehensive
stream protection policy would combine these approaches by establishing a minimum buffer
width for open space concerns and applying the formula on an individuval project basis to
determine the desirability of expanding the buffer beyond this minimum.

The advantage of setting up a buffer zone, whether fixed, floating, or a combination
thereof, is that it establishes a special management area, within which permitted uses and
alterations may be identified by local government. Permitted uses typically include
recreation, conservation, and non-tillage agricultural operations. Alterations that are
restricted include dredging, filling and Qumping in or adjacent to streams. An example of
regulated uses for stream protection from Napa County, California include (30):

(1) Depositing or removing any material within a watercourse;

(2) Excavating within a watercouxrse;

(3) Planting or removing any vegetation within a watercourse;

(4) Constructing, altering or removing any structure within, upon, or across a
watercourse; and

(5) Altering any embankment within a watercourse.

Implementation. Stream protection ordinances have been enacted in localities in
several states which incorporate a buffer zone within which restrictions are applied to
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most uses and alterations. Special use permits are required for uses and alterations in
the buffer zone.

Private septic tank systems are currently prohibited by the State Health Department
within 50 feet of waterways or water bodies. However, local health officials and
scientific studies acknowledge, that although 50 feet is generally sufficient to achieve
necessary reductions in coliform bacteria, it is probably not wide enough to remove
nutrients, particularly nitrates. A 100-150 foot buffer is the suggested minimum for
removal of nutrients, and a 300-foot zone is advisable (30).

Woodlands

Background. The many public benefits of woodlands makes them appropriate areas for
conservation or careful development. These benefits include: wildlife habitat, soil
stabilization, runoff moderation, noise buffer, absorption of certain air pollutants, and
microclimate moderation. Mature forests in Virginia take 50 vears to develop. Rapid,
severe and widespread disturbance by man of woodlands can alter erosion rates, soil
composition, and plant and animal diversity. Near heavily urbanized areas the
unavailability of seed from scattered trees may impalr the restoration of severely
disturbed forests. Preserving stands of trees for natural reseeding is therefore an
overall guideline to be followed in heavily developing areas.

The removal of forest vegetation has been shown to dramatically increase the runoff
of nutrients to streams (5). Undisturbed forests efficiently retain and recycle nutrients
from rainfall through transpiration and soil uptake. A 1967 study (4) by Bormann and
Likens found that undisturbed forestlands lose only 7.2 lbs per acre per year of calcium
(and equally small amounts of other nutrients), while devegetated watersheds experienced
3- to 15-fold increases in the loss of mineral nutrients.

Large tree species have traditionally been valued for their shading ability and the
commercial valuc of their wood products, but ecological studies also show that understory
trees, such as dogwood, play an important role in nutrient cycling, by acting as nutrient
"pumps"” which counter the downward movement of nutrients in soil to keep them in
circulation between microorganisms and the active upper layers of litter and soil (22).
In addition to the wildlife values of a diverse woodland, this factor is important in the
selection of a woodland conservation strategy.

Guidelines. Guidelines for the use and management of woodlands should be based on
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the ecological functions of woodlands. Guidelines for the removal or retention of trees
with respect to tree function involve (30):

The condition of the woodlands: disease, decay.

The mecessity to remove trees to construct public facilities and utilities.
Topography and susceptibility of soils to erosion.

. Amount of existing woodland in the neighborhood.

The presence of "landmark" trees whose preservation is desirable and will not
unreasonably interfere with the property's use.

[C I OV I R

The Fairfax County tree preservation ordinance provides a guide for the selection of trees
to be retained by developers, which is shown in Table 4. This tree selection guide
incorporates some ecological considerations. A comprehensive tree selection chart is
included which indicates the characteristics of various species found in Northern
Virginia.

Implementation, A tree preservation ordinance, such as the one enforced in Fairfax
County, is the most common implementation mechanism for woodland protection. Many of
these ordinances are based on a somewhat arbitrary preservation standard of saving a
certain number of trees per acre. Similar to wetlands, woodland types vary in value and
in sensitivity to disturbance by man. For this reason, the environmental performance
approach discussed ahove, which 1s based on ecological functions, is recommended. Such an
approach may take the form of an ordinance requiring a special permit, certain
requirements in PUD ordinances, or a special provision of the subdivision ordinance.

wildlife

Background. The extent and quality of habitat is the primary determinant of wildlife
populations. The major habitat components are food, cover, and water, which must all be
present within a species' daily cruising radius. Some species, such as the cottontail
rabbit, may have a cruising radius of only one or two acres, while others, like quail,
range over an area of 20-40 acres (3).

The quality of habitat depends largely on the nature and distribution of vegetation,
which is controlled by land use practices. Thus, man's primary impact on wildlife is nat
through hunting, trapping and fishing, but through modification of vegetation. Man's land
use activities can either improve or deqrade the quality of wildlife habitat.

Urban sprawl reduces wildlife range. Continued highway construction results in

increasing tolls of both large and small wildlife species. The contamination of water-
courses by human and industrial wastes and nonpoint pollution adversely affects fish and
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wildlife populations. Dredging and filling of marshes for residential, recreational, or
other uses further reduces wildlife habitat areas. BAmong farming practices which have the
most serious adverse effect upon wildlife are: 1) the use of chemical pesticides, which
have taken a great toll on song and game birds and small animals; 2) channelization of
streams for improved drainage, which reduces stream valley corridor habitats; and 3)
clearing of woodland habitat and reduced field vegetation borders which has accompanied
the trend toward increased large-scale farming operations. TLand use practices which favor
wildlife are suggested bhelow.

Guidelines. Although the focus of this guidebook has primarily been toward urban
development, there are certain farming practices especially favorable to wildlife which
should be mentioned here, both for the professional and "backyard" farmer. Most farm
crops, particularly corn, small grains and soybeans, are used for food and cover, to some
extent, on a seasonal basis by wildlife. Late harvest and spring tillage, rather than
tillage in the fall extend the period in which wildlife can utilize crops and crop
residues. The addition of new crops and crop rotation provide diversification of food and
cover. Fencing livestock out of woodlots conserves wildlife food and cover and also
prevents excess soil erosion and stream sedimentation. Vegetated turning strips at field
borders, shrubby fence rows, and windbreaks provide wildlife nesting cover.

Residential development can also contribute to the quality of wildlife habitat if
properly designed. Cluster development, which allows the maintenance of natural
vegetation areas, furnishes acceptable habitat for many songbirds, as well as quail,
squirrels and rabbits. Dedication of stream valleys and floodplains to open space use not
only provides recreational amenities, but promotes the establishment of open space
corridors through which wildlife can travel to seek food, cover and water. In addition,
the local game warden and the State Wildlife Commission can provide landowners with
information and advice on planting materials which can improve wildlife habitat on
individual properties. ,

Development Areas

Background. This section focuses on areas that are generally suitable for urban
develsghent and measures which can be taken to minimize the impact of development in these
areas on coastal water resources. Urban development results in wastewater discharges, septic
tank effluents, sedimentation from construction activities, and an increase in total rainfall
runoff, These changes to the natural system can result in both water quality and flooding
problems, which not only effect man's health, safety and welfare, but also threaten the health
of the marine environment, which in Prince William County consists of the Potomac estuary,
adjacent tidal marshes, and the aquatic and terrestial life they support.
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Rainfall or stormwater runoff is referred to as a nonpoint source of water pollution,
since it does not originate from a single source such as a wastewater treatment plant discharge
and thus is more difficult to control. Typical urban development can cause the following
changes in the factors affecting natural stormwater runoff (33):

a) an increase in impermeable surfaces, and consequent elimination of natural surface
areas which retain precipitation;

b) a decrease in soil porosity due to compaction, which reduces infiltration of
rainfall; .

c) construction of improved channels and storm sewers to transport the excess surface
water, which affects the rate and timing of rainfall runoff; and

d) a decrease in vegetation, and consequent reduction in transpiration and interception

of precipitation by plant systems,

Usually one urban change affects several of these factors. TFor example, paving reduces the
permeability of a natural surface, reduces vegetation and infiltration, thereby increasing peak
rates and volumes of runoff while reducing the amount of water that seeps into the soil for
groundwater recharge. Figure 1 in Chapter I illustrates this point.

While the impacts of excessive nutrient pollutants from point sources of water pollution,
primarily wastewater treatment plants, on eutrophication in the Potomac estuary are well
documented (39), the relative contribution of nonpoint sources to this problem has not been
well researched. As higher levels of wastewater treatment are implemented within the region
and urbanization continues, urban runoff will undoubtedly become an increasingly significant
source of water pollution in the estuary and adjacent embayments.

Guidelines. The land use/water guality guidelines suggested below for development in
coastal watersheds are divided into two sections: (M) general guidelines for the County's land
use planning and management efforts in this area; and (B) site-specific guidelines for
developers and individual landowners.

A. General guidelines. The following are general guidelines which can assist the County
in developing and implementing land use plans and policies for the coastal zone:

1. Use the small watershed as a basic planning unit. The watershed is a basic
topographic unit which includes distinct land/water relationships. The elements of
these relationships - slopes, soils, drainage patterns, ground cover - should bhe
inventoried as a basis for understanding the potential water quality impacts of land
use changes.

2. Adapt the basic pattern and density of major urban development (100 acres
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or more) to the geophysical characteristics of the watershed. Necessary information

on the characteristics of proposed urban development includes:

a) Percent of impervious cover (pavement, rooftops). TFor example, the
following figures have been developed by NVPDC for the Occoquan Basin (19):

Land Use Effective % Impervious¥*

Estate Residential (0.1-0.2 Du/ac) 3-4%

Low Density Residential (0.5 bu/ac) 7%

Low Density Residential (1.0 Du/ac) 12%

Low Density Residential (2.0 bu/ac) 18%

Medium Density Residential (4.0 Du/ac) 28%

Medium Density/Townhouse (6.0 Du/ac) 34%

Townhouse (10 Du/ac) 40%

Townhouse (15 Du/ac) 416%

Garden Apartments (20-25 Du/ac) 50 - 60%
High-rise Residential ( >25 Du/ac) 60 - 75%
Institutional 40%

Commercial /Of fice 90 - 95%
Industrial 65 —- 90%

Impervious cover directly connected to stormwater drainageway
b) Disturbed acreage. The following relationships between residential lot

size and the maximum percentage of a site which should be disturbed have

been suggested in Reference (31):

Residential lot size

5 acres
2 acres
1 acre
1/2 acre
1/4 acre
1/8 acre

% of Site Disturbed

5
10
15
25
50
75

3. Guide urban development into higher order watersheds. Higher order

watersheds (i.e., downstream watersheds) generally have
upstream areas. Urban development in these other areas
to erosion, sedimentation, and flash floods (1). Urban
mouth of a watershed, i.e., in higher order watersheds,
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on downstream channel segments; e.g., channel enlargement, sedimentation, water
quality degradation (7).

4, Guide urban development into the higher elevations of the watershed {ridges
and plateaus) rather than stream valleys. Development away from waterxrways,
particularly on moderate slopes, not only minimizes adverse watex quality impacts on
streams, but also protects development from flooding problems (9).

5. Encourage compact development in or adjacent to existing services. This not
only lessens pressure to develop environmentally sensitive areas, but allows a more
efficient and cost-effective provision of public services (26).

6. Control nonpoint source pollution through land use planning and management.
Studies of nonpoint pollution in the Northern Virginia area (21) have resulted in the
development of the following land use/nonpoint pollution relationships which can be
used in the implementation of nonpoint pollution control measures for the Prince
William County coastal zone:

a) For nitrogen, phosphorus, and organic matter (hiochemical oxygen
demand), annual nonpoint pollution loadings (lbs/acre/year) from
almost all urban land uses were considerably higher than loadings from
forestland, pasture land, and mininum tillage cropland; moreover, the
urban land uses with the highest levels of impervious ground cover
(e.g., pavement, rooftops) exhibited the highest annual loading rates,
which in some cases, were equivalent to loading rates from
conventional tillage cropland.

b) For heavy metals such as lead and zinc, annual nonpoint pollution
loadings from urban land uses were considerably higher than loadings
from rural-agricultural land uses, with the most highly impervious
land uses exhibiting the highest loading rates, and vice versa.

c) A significant percentage of the plant nutrient loadings from all urban
land uses was consistently unattached to sediment (i.e., found in a
dissolved form), with the mean sediment-borne load in urban runoff
ranging from 27%-42% of the total load for nitrogen and 45%-69% of the
total load for phosphorus; the high quantities of dissolved loadings
are significant from a nonpoint pollution management standpoint since
this portion will generally not be removed by typical stormwater
detention ponds.
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d) A relatively small percentage of the lead loadings from all urban land
uses was consistently unattached to sediment, with the mean
sediment-borne load in urban runoff ranging from 85%-94% of the total
load; the high quantities of suspended lead loadings suggest that
stormwater detention ponds should be rather effective at reducing lead
loadings in urban runoff.

e) Periodic analyses of pollutant loadings in rainfall revealed that air
pollution is an important source of nonpoint pollution loadings and
that atmospheric contributions of plant nutrients do not appear to be
dependent on land use; however, since highly impervious urban land
uses will convert larger amounts of rainfall to runoff than will urban
land uses of lesser imperviousness, the significance of atmospheric
loadings was found to vary from one land use to the next, ranging from
30%-90% for nitrogen, from 15%-50% for phosphorus, and from 5%-10% for
lead.

f) A comparison of "population per acre' and nonpoint pollution "loading
rates per acre" for high density and medium density residential land
uses indicates that the high density land uses exhibit lower "per
capita" loading rates for plant nutrients. However, since an acre of
high density residential development exhibits higher plant nutrient
loadings than an acre of medium density residential development,
comparisons of the two densities are best made on a case-by-case basis
that should consider: (a) whether or not the same control population
is to be supported by the two land use patterns, and (b) the amount of
open space preserved by the two conditions.

The NVPDC studies also identified the following relationships between surface
runoff and soil types:

1.

As the density of residential households increases from about one per acre
(single family detached) to greater than 22 per acre (high-rise
residential), the volume of surface runoff increases about four times for
silt loam soils, five times for loam soils, and seven times for sandy loam
soils. Thus, on a per capita basis, the impact of high density residential
land use on runoff volume is less than for low density residential land use
assuming a constant number of people are to be accommodated within a given
watershed.

Similar findings were made in respect to total nitrogen, total phosphorus,
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chemical oxygen demand (COD), and extractable lead runoff pollutant loads.
For soils with a loam texture, about three times as much nitrogen, four
times as much phosphorus, six times as much COD, and nine times the
extractable lead annual runoff pollutants load per acre come from high-rise
residential developments as from large lot single-family detached
developments. On a per capita basis, loadings from the denser residential
categories were lower than those associated with lower density residential
developments.

3. Suburban shopping center and central business district types of development
contribute the greatest per acre annual loads of nitrogen, phosphorus, COD
and lead and the greatest per acre annual runoff volume of urban land uses.

4, For both runoff volumes and runoff pollutant loads, the soil texture is an
important variable with looser, more porous soils releasing significantly
less runoff and pollution loads than less porous soils for the land uses
with moderate to low percentages of imperviousness.

Nonpoint pollution problems in the County's coastal zone can be addressed by both
structural and nonstructural control strategies. The more traditional, structural control
measures, including construction of stormwater detention and treatment facilities, land surface
maintenance programs, etc., are also the more costly of the two general control strategies.
While the need for structural controls may not be eliminated by the implementation of
nonstructural strategies such as improved land use management, such a need can be reduced,
along with its associated costs.

Nonstructural land use guidelines, which can minimize post-development runoff volumes and
related pollutant loadings in stabilized urban watersheds, have been incorporated into a

'Soil Overlay Zone system mentioned above. This generalized soil classification system, which

can be of assistance to local planners during master planning and site plan review, is
described below.

Soil overlay zones. For the purposes of the soil overlay approach, the soils found
in the County's coastal zone have been grouped into four broad suitability zones:
unsuitable, low density/conservation, medium density, and high/low density. These
groupings should be reviewed by local planners and soll experts and revised, if necessary.

1. Unsuitable. These areas include tidal marshes and floodplain soils. Flooding
problems and poor drainage make these areas unsuitable for urban development.
Recommended uses: conservation; low-density recreation such as bird watching,

fishing, and hunting.
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Low density/Conservation zone. These areas are characterized by steep soils
and/or soils of high runoff potential that would maximize nonpoint pollution
runoff loadings from urban development. This category generally corresponds to
the "Steep Slope Overlay District" of McHenry County, Illinois, discussed above,
with slopes generally excessive.

Recommended uses: Conservation, low-intensity recreation. If conservation uses
are not possible, the placement of large-lot (2-10 acre lots) residential land
uses in these areas is advisable to minimize the amount of impervious surface
area, encourage the maintenance of tree cover, and minimize the amount of
fertilized lawn area. Medium density residential development (1-5 dwelling
units/acre) in these areas may require excessive expenditures for erosion and
runoff pollution control facilities.

Medium density zone. These areas contain soils characterized by moderate
permeability and moderate slopes (usually less than 8%), resulting in high soil
moisture storage capacities. .

Recommended uses: Medium density residential development (1-5 dwelling
units/acre) in these areas would minimize the washoff of pollutants from
residential lawn surfaces. Medium density residential development generally has
a higher percentage of its total land area in lawn surfaces than other land
uses. Significant dissolved nutrient loadings have been identified in runoff
from residential lawns. Since these pollutant loadings are not associated with
sediment, they cannot be effectively controlled by stormwater detention and
storage measures, which are capable only of trapping sediment and suspended
pollutant loadings. Very costly physical-chemical treatment facilities may be
required to remove the significant percentages of nitrogen and phosphorus
loadings that are dissolved in runoff from residential areas. By designating
areas with the most permeable soils for urban land uses characterized by high
percentages (60% - 85%) of landscaped lawn surfaces, washoff of dissolved plant
nutrients from lawn surfaces during storm events can be minimized by the natural
filtration and storage capacity of the permeable soils. On the other hand, the
placement of medium density residential development on relatively impermeable
land surfaces can be expected to maximize runoff pollution loadings from the
fertilized lawn areas.

High Density/Low Density Zone, These areas contain soils characterized by poor
permeability and slopes generally less than 8%,
Recommended uses: Highly impervious land uses (40% or more impervious) should

be encouraged to locate in sewered areas of these zones to minimize

post-development increases in runoff volumes associated with highly impervious
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urban development and to preserve the more permeable soils with high moisture
storage capabilities for medium density residential land uses. In unsewered
areas wlthin this zone, however, poor permeability conditions are likely to
limit urban development to low density residential land uses (1 dwelling
unit/acre or less).

Table 5 groups Prince William County coastal soils into these 4 zones.
Thelr general location in the County's coastal zone is illustrated on maps for
subsections of the coastal zone presented in Chapter III,

Implementation. Application of the Soill Overlay Zone technique to future updates in the
comprehensive plan for the County's coastal areas will facilitate the implementation of these
guidelines. Such nonstructural control strategies may not be able to reduce pollutant loads to
pre-development conditions, and, therefore, they should be supplemented by the implementation
of structural "best management practices" (BMP's).

Urban BMP's for controlling nonpoint pollution can be subdivided into three categories:

1. VOLUME CONTROLS: BMP's that channel a specified volume of runoff and dissolved as
well as suspended pollutant loadings into the soll profile where pollutant removal
can occur through physical, chemical and biological processes.

2. DISCHARGE OR DETENTION CONTROLS: BMP's that store stormwater and rely upon solids
settling processes to remove sediment and sediment-related pollutant loadings.

3. SOURCE CONTROLS: Maintenance programs that minimize the accumulation and exposure of
pollutants on the land surface and in the atmosphere during dry weather periods.

‘Examples of these types of control measures, along with recommended implementation guidelines,

are provided in Table 6.

Many of these urban BMP's are quite similar to controls typically required for local
stormwater management programs. For example, computer modelling studies (10) by the Northern
Virginia Planning District Commission (NVPDC) have shown that, with minor design modifications,
traditional stormwater detention ponds can achieve the following pollutant reduction rates for

urban land uses:
a) Large—-Lot Single Family 20%-30% reductions in annual phosphorus

Residential: loadings; 50%-80% reductions in annual
lead loadings.
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ZONE

Unsuitable

Low Density
Conservation

FIELD NO.1

35C,D,E
38C
44C,D,E
45D,E
46B

47
49C.E

51A,B
6lB,C,D,E

63C,D,E
65B

84
121D,E
144C,D,E

161C,D,E
197C

Table 5

SOIL OVERLAY ZONES
Prince William County Soils

NAME

Mixed aluvial land
Congaxee silt loam
Congaree fine sandy loam
Wehiadkee silt loam

Local colluvial land
Worsham silt loam
Meadowville silt loam
Tidal marsh

Beltsville loams, permeable
substratum

Watt shaly silt loam, sloping-
steep

Beltsville fine sandy loam,
sloping

Matapeake fine sandy loam,
sloping-steep

Matapeake soils

Mattapes silt loam

Dragston fine sandy loam

Lunt soils, sloping-moderately
steep

Keyport silt loam

Loamy & gravelly sediments,
steep~sloping

Louisburg sandy loam, sloping-
steep

Colfax fine sandy loam
Fallsington fine sanyd loam
Manor-Louisburg loams, sloping-
steep

Ruston-Belgsville gravelly fine
sandy loams

Silty and Clayey sediments
Altavista~like soils with frag-
ipan, sloping

Appling-Glenelg soils, moderately

steep - steep

ZONE

Medium Density

High/Low
Density

FIELD NO.

448B,C

458,C
548,C

60B,C

81

87B,C

168,

Els):]

7B

1

NAME

Metapeake fine sandy laom,
gently sloping-sloping
Matapeake soils

Sassafras fine sandy loam, gently

sloping-sloping

Appling fine sandy loam, genktly
sloping - sloping

Galestown loamy fine sand,
gently sloping

Wickham loam, gently sloping -
sloping

Beltsville loams, gently
sloping

Beltsville fine sandy loam
w/fragipan

Lunt soils, gently sloping
Lenoir silt loam

Elkton silt loam

Altavista silt loam
Rusten-Beltsville gravelly fine
sandy loams

Altavista-like soils with
fragipan

Appling-Glenelg soils

b As shown in “Interim Soil Survey Report, Prince William County, Virginia," U.S. Department of Agriculture, Soil Conscrvation
Service w/VPI-SU, July 1976 and discussed in “Soils of Prince William County," Report No. 8, Prince William County wi.th

VPI-SU Agronomy Department and Soil Conservation Service, n.d.
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Table 6

URDBAH “DBEST MANAGEMENT PRACTICE”

BEST MANAGEMENT PIACTICE

(6iMP) GUIDCLINES

PROPOSED GUIDELINES

1. VOLUME CONTROLS 1. Encourage the utililzation of volume controls
wherever soil conditions are acceptable.
A. Conlrol measures that artificlally lncrease 2. Volume controls should be designed to control
stormwater infiltration at the source post-development increases in runoff volumes
}. Dbutch drain from 10-year design storm.
2. Porous pavement 3. Stormwater management ordinances or pollicies
3. turf grids " that cover tho provision of volume controls
should be adopted by particlpating jurisdictions.
B. Control measures that artificlally increase
stormwater infiltration aftex preliminary
concentrations
1. Secepags plt
2. Swale storage with seepage pit
3. Rooflop storage with outlet to seepage
pit
4. Stormwater detention pond with seepage
pitc
11. DISCHARGE CONTROLS 1. To increase stormwater detention time and annual
sediment capture rates, utilize one of the following
A. On-line storage ponds design criterion for onsite detention storaqge
1. Onslte Detention Ponds facilities:
2. Offsite Retentlion Ponds a. Relcase ratea should be based on pre-development
peak runoff from 2-year design storm event;
p. Off-line starage plus stormwater Lreatmenl storage volume should be based on comparison of
1. Land application of stormwater during. post-development runoff from 10-year design
non-storm periods gstorm event and pre-development runoff from
2. Physical-chemical treatment 2-year deslygn storm event.

b. Release rates should be based on pre-development
peak runoff from 2-year design storm event and
10-year design storm eventjy storage volume should
be based on coﬁparison of pre— and post-development
runoff from the 1l0-year design storm event.

2. Encourage the use of innovative outlet structure de-
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Table 6

-

{con't)
BEST MANAGEMENT PRACTICES PROPOSED GUIDELINES
I1. PISCHARGE CONTROLS (continued) 3. Encourage the installation of prototype stormwater
: treatment facilities through:
a. Federal demonstration projects
0 USEPA “Clean Lakes® Program (Section 314 of
Federal Water Pollution Control Act Amendments)
o USEPA Research Grants . '
b. Site plan review negotiations
4. Stormwater management ordinances or policles that
cover the provision of discharge controls should be
adopted by participating jurisdictions.
To reduce loadings from fertilized lawn surfaces,

III. SOURCE CONTROLS 1,

A.

Nonstructural Control Measures

1'

Land usa controls to achleve reductions

in runoff volumes and loading rates

a, Boil permeability guldelinas for
site plan review and master planning

b. Consideration of density tradeoffs
(i.e., growth centers with rela-
tively high net densities will
generally produce lower nonpoint
pollution loading rates per capita
than sprawling land use pattern 2,
with relatrively low net densities})
during master plan preparation

Improved fertilizer and pesticide manage- 3.
ment practices to minimize the accumulation

of potential pollutants on pervious surfaces 4.
a. Public education programs 8.

b, Improved management guidelines for

plant chemlcal applications ta public
lands (a.q., require use of slow-
release fertilizers)

c. Incentives or disincentives for improved
plant chemical management practices
on private property (e.g., restrictions
on use of high-nitrogen fertilizer;
incentives for the use of slow-release
fertilizers). 44~

- -

incorporate the following sail pexrmeability guidelines

into local site plan review and master planning

programs; : '

a. Encourage the placement of medium density resi-
dential land uses on the most permeable soils .

b. Encourage the placement of highly imperxvious 1and\'
‘'uses on the least permeable soils

o. If areas with soils of low permeability are not
suited to highly impervious land uses, encourade \"
conservation or large-lot single family land uses

To reduce per capita loadings, consider the use of

realdential clustering techniqgues during the develop-"

ment of local master plans

Encourage the adoption of improved plant chemical

management practices

Develop local urban cleanliness programs

Develop programs for improved cleaning and maintenance

of paved areas and drainage facilities '
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Table 6

(con't)

BEST MANAGEMENT PRACITICES

I11. SOURCE CONTROLS (continued)

3. Urban Cleanlineas Mcasures
a. Public education programs
o Anti-litter
o Management of domestic pet wastes
b. Economic incentive programs
.0 Recycling of automobile waste
materials (e.g., used oil)

B. Structural Control Measures
1. Improved cleaning and malntenance
programs fori
a. Streets
b. Parking lots
c. Urban drainageways and drainage
structures
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b) Medium Density Single 25%-45% reductions in annual phosphorus
Family Residential: loadings; 50%-75% reductions in annual
lead loadings.

c) Townhouse/Garden Apt.: 30%-50% reductions in annual phosphorus
loadings; 45%-70% reductions in annual
lead loadings.

d) Shopping Center: 30%-50% reductions in annual phosphorus
loadings; 50%-75% reductions in annual
lead loadings.

Detention ponds that capture the "first flush" of nonpoint pollution loadings and provide the
maximum amount of offline detention can be expected to provide pollutant removal rates that are
somewhat higher, Likewise, "volume" controls (e.g., seepage pits, Dutch drains) that reduce
the amount of runoff from the urban land use can generally be expected to provide higher
removal rates since these measures are capable of removing both dissolved and sediment-borne
loadings. However, comparisons of estimated BMP efficiencies with runoff pollution loading
rate increases resulting from urban development suggest that most BMP's will not be able to
prevent urban loadings from exceeding predevelopment conditions (B8). This affirms the
recommendation that the implementation of the land use planning and management guidelines
outlined herein are an important supplement to traditional structural control techniques.

More detailed information on the engineering aspects of urban BMP's can be obtained from
the State "Urban Best Management Practices Handbook" (38), Further information on the relative
efficiencies and cost effectiveness of these measures has been developed by the NVPDC as part
of the Occogquan Basin Management Program (10).

B. Site—-Specific Guidelines. Measures can be taken by developers and individual land-
owners to reduce adverse impacts on coastal waters at the site design, site
preparation, and site occupancy stages of development. Table 7 indicates
considerations of natural conditions during site selection and design to minimize
post-development runoff pollution loadings. The most damaging impact of site
preparation is erosion resulting from construction activities. Typical erosion rates
from construction sites as compared to other land uses is given below (9):

Land Use Sediment Produced (Tons/sq.mi./yr.)
Forest 9-50
Urban/Suburban 50-100
Farmland 1,000-5,000
Denuded construction sites 25,000-50,000
_.46_
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Recommended ‘Land Uses for Areas Exhibiting Specified Physical Features

Table 7

SITE~-SPECIFIC GUIDELINES FOR MINIMIZING RUNOFF POLLUTION

LOADINGS FROM URBAN DEVELOPMENT

Soil Permeability Land Slope
Land Use
Category Slow(<2 in/hr) Moderate{(2-6 in/hr) Severe(15%+) Steep(7-15%) Moderate (<73
.1-.2 DUA X X x
.2-.5 DUA b'4 X X
.5 DUA X X ble
1 DUA X x X
2 DUA X X
2~-4 DUA X x
4-8 DUA X
*
B-12 DbUA X X x
*
12-16 DUA b4 x x
High Rise
Residential X x
Commercial X
Forest
Conservation x x x

*

Recommended for townhouse/garden apartment projects with impervious ground

cover percentages less than 40%.
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Developers and landowners contemplating any land-disturbing activities must comply with
the County sediment and erosion control ordinance, which requires a permit for such
activities and specifies acceptable erosion and sediment control measures.

Pollution resulting from stabilized urban areas can also be managed. Studies by the
NVPDC and the Occoguan Watershed Monitoring Lab have shown that significant nutrient
loadings can be attributed to fertilized lawn surfaces (21). Much of the problem is the
result of improper timing and rates of fertilizer application. Contrary to popular belief
and the advertising of fertilizer retailers, the best time to apply fertilizer is in the
fall, before the first frost. This allows the fertilizer time to soak into the soil all
winter. The high saturation of soils during most of the Spring when fertilizer use is
highest will reduce the absorption of fertilizer applied at this time. A light
application in the Spring--half the manufacturer's recommended amount—--will promote
moderate growth and reduce the incidence of disease. In addition, homeowners should be
encouraged to choose fertilizers with high percentages of slow-release nitrogen. The
slow-release nitrogen is preferable from a nonpoint pollution control standpoint because
it is less susceptible to being washed away and thus contributing to the eutrophication of
the estuary. Slow-release fertilizers also save labor, since fewer applications are
required.

Recommended fertilizer applications vary according to grass type and soil
composition, but a general rule of thumb for both the establishment and maintenance of
lawns is two pounds of nitrogen per 1,000 square feet of lawn area. For example, that
would be approximately 30 to 40 pounds of 5-10-5, 6-12~6, or 5-10-10 fertilizer per 1,000
square feet.

These measures will not only improve water quality, but will assure maximum
effectiveness of the fertilizers while achieving cost-savings for the homeowner.
Homeowners may obtain advice on lawns and gardens from the local extension agent of the
Virginia Polytechnical Institute and State University (VPI&SU) Cooperative Extension
Service, VPI&SU offers a free soil test which determines individual site lime and
fertilizer needs. Appendix IITI provides a more detailed fertilizer guide for typical
turfgrass of Prince William County, as recommended by the VPI&SU Extension Division.
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CHAPTER III
COASTAL RESOURCES OF PRINCE WILLIAM COUNTY

Introduction

An essential part of coastal resources planning and management is an inventory of existing
resources in the coastal zone, both natural and man-made. This chapter presents such an inventory
for Prince William County's coastal zone. While this inventory attempts to be comprehensive,
available information is usually somewhat generalized, and should be supplemented by site-specific
determinations when making individual land use decisions.

To simplify the presentation, the coastal zone has been divided into 5 segments, based on
natural divisions of the shoreline such as creeks and points of land. TFor each segment, information
is provided on the characteristics of both the shoreline and the fastlands, including both natural
and man-made coastal resources. The approximate land area of each segment is shown in Table 8. For
wetlands, the Virginia Institute of Marine Science (VIMS) Site and Type number from the State
wetlands inventory program is Ilndicated to assist in management decisions concerning these regulated
areas. All resource information is illustrated on a series of maps for each segment, which include
natural features, existing land use, future land use, and soil suitability zones. The soil
suitability classifications have been defined previously in Chapter TII.

The resource inventory must be supplemented by the land use planning and management guidelines
provided in Chapter II. These guidelines are designed to assist in making land use decisions
concerning the County's coastal resourxces. In order to facilitate cross-referencing, the resource
types identified in this chapter correspond to the resource categories discussed in Chapter II.

SEGMENT 1: I-95 Bridge to Marumsco Creek
A. Characteristics of Shoreline. (See Map 2.)

1. Natural Resources
a) Wetlands. The total area of wetlands in Segment 1 is B7 acres. Individual
wetland sites are as follows:
(1) Occoguan River at Woodbridge. MArea: 5 acres; VIMS SITE #: 23; VIMS TYPE #:
IX

This is a low, embayed marsh dominated by pickerel weed, arrow arum
and yellow pond lily, which includes some areas of tidal flats.
(2) Occoquan River. NArea: 26 acres; VIMS SITE {i: 24; VIMS TYPE #: X1
This is a pocket marsh of high elevation, dominated by hibiscus and
jewel weed with a fringe of pickerel weed.
(3) Conrad Island. Area: 2 acres; VIMS SITE #: 22; VIMS TYPE #: VII
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Segment

TOTAL COASTAL ZONE

Table 8

Land Area in Prince William County Coastal Zone By Segment

Shoreline Boundaries

I-95 Bridge to Marumsco Creek
Marumsco Creék to Freestone Point
Freestone Point to Cockpit Point
Cockpit Point to Shipping Point

Shipping Point to Chopawamsic Creek

-54-

Approximate Acreage

1945

3382

4868

4649

3334

. . - - . .



i.'. '.l. .I.’ .... l.l. .II' ..l. ..ll

A small fringing marsh is found here, dominated by the pickerel
weed-arrow arum community of the island.
(4) Marumsco Creek. MArea: 55 acres; VIMS SITE #: 21; TYPE #: XI
A creek marsh with pickerel weed and pond lily is located along the
creek channels. VIMS reports evidence of some channelization.

b) Beaches. (Total length: 2 miles)

Beaches in Segment 1 are of fair to poor quality for recreation use. These
beaches are fairly wide and often vegetated. Of the 2 miles of beach within
Segment 1, 0.1 mile is under the I-95 bridge and 1.4 miles are within the U.S.
Military Reservation, thus restricting public access and usage.

c) Bluffs. (Total length: 0.2 miles)
The short distance of bluff in this segment is located adjacent to 26 acres

of wetlands, making preservation especially important.

2. Man-made Resources. Approximately 45% of the shoreline in Segment 1 is in federal
ownership. Man-made features of the shoreline include:
a) Shore Protection Structures. (Total length: 1.9 miles)
There are about 5,600 feet of effective rubble rip rap along the shoreline
of the Military Reservation.

b) Shorefront Recreational Facilities.
There is a boat ramp at the Route 1 bridge and a 78-acre Veterans Memorial

Park on the west side ot Marumsco Creek, owned and operated by the County.

Characteristics of Fastlands

1. Natural Resources
a) Soils and Slones. (See Map 3.)

The major remaining undeveloped area, north of the Military Reservation and
east of Woodbridge, contains moderate slopes with varying moisture storage
capabilities which can support a mixture of medium density and high density land
uses. While current zoning in this area (see Land Use below) proposes such a
mixture, the zoning pattern does not appear to be entirely compatible with the
soil suitabilities for nonpoint pollution management within this area. Nonpoint
pollution control considerations seem to indicate that more of this land might
be programmed for medium density residential uses and less for industrial and
townhouse uses, within market limitations.
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SEGMENT 2:

b)

c)

Vegetation and Wildlife. (See Map 2.)

Because of the built-up nature of this segment, the only significant
vegetation and wildlife habitat area is found at the mouth of Marumsco Creek.
It is recommended that the existing conservation use of this area be maintained.

Waterways. (See Map 2.)

Occoguan Creek, Belmont Bay, and Marumsco Creek are the most significant
water bodies in this segment. While most areas of the shoreline have elevations
of at least 10 feet msl, part of the Military reservation south of Taylors Point
is susceptible to flooding during periods of abnormally high water. Further
intense urban development above Marumsco Creek may threaten the embayed wetlands
at its mouth. Nonpoint pollution control measures which might be instituted to
minimize the addition of nutrients and other pollutants to this area from future
development are discussed in Chapter II,

2. Man-made Resources . (See Maps 4 and 5.)

a)

b)

Land use

Most of the seaqment is programmed for urban or governmental use.
Townhouse, apartment, and heavy industrial land uses are zoned for the major
undeveloped area, north of the Military Reservation. Conservation-Park/Public
Use dominates in the area adjacent to Marumsco Creek.

Developments of Regional Benefit/Key Facilities

The U.S. Military Reservation at Deephole Point is the primary non-local
land use in this segment. If a State Coastal Resources Management Program is
estahlished, land use decisions at federal installations would be required to be
consistent with coastal land use plans and policies.

Marumsco Creek to Freestone Point
Characteristics of Shoreline (See Map 6.}

1. Natural Resources

a)

Wetlands. The total area of wetlands in Segment 2 is approximately 333 acres.
Individual wetland sites are as follows:
(1) Upper Farm Creek. Area: 36 acres; VIMS SITE #: 20; VIMS TYPE #: XI
This is a creek marsh, crossed by a dirt road, but a culvert allows
some tidal flushing.
(2) Lower Farm Creek. Area: 7 acres; VIMS SITE #: 19; VIMS TYPE #: XI
This is a pocket marsh, containing a pickerel weed fringe with other
species landward.
{3) Occoquan Bay. Area: 61 acres; VIMS SITE #: 18; VIMS TYPE #: XI
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B.

b}

c)

A large fringing marsh is found here; cattails dominate its interior.
(4) Neabhsco Creek. Area: 229 acres; VIMS SITE #: 17; VIMS TYPE #: XI
Neabsco Creek contains a large creek marsh which consists of a mixed
freshwater marsh community.

Beaches. (Total length: 1.6 miles)

Beach quality is poor to good for recreational use. Narrow, strip beaches,
often vegetated, are found near Featherstone Shore and fxom the railroad bridge
at Neabsco to l'reestone Point. Small pocket beaches occur in several areas near
Bayside Park and south of Featherstone. The beaches at Neabsco and Firestone
Point, however, are fairly wide and clean.

Bluffs. (Total length: 0.3 miles)

Bluffs in this segment are found at Freestone Point. This area is
experlencing some minor erosion due to rainfall runoff and undercutting of the
cliff base by wave action from the Potomac, but the rocky composition of these
bluffs apparently allows them to withstand major erosive forces.

Man-made Resources. Approximately 61% of Segment 2 shoreline is in private

ownership, with 25% in federal ownership and 15% owned by the County. Man-made
features of the shoreline include:

a)

b)

Shore Protection Structures. {Total length: 1.5 miles)

There are approximately 3,600 feet of effective rubble riprap from Deephole
Point to the mouth of Marumsco Creek. Bayside Park and Featherstone Shores have
about 3,400 feet of bulkhead, most of which VIMS has judged to be effective.
This area also contains several groins. The marina just north of Featherstone
Shores has approximately 300 feet of bulkhead, mainly for commercial purposes.
Another 1200 feet of bulkheading, primarily serving a cosmetic rather than
erosion control function, is found at the marina facilities on the south bank of
Marumsco Creek. The railroad bridge is stabilized on the east side by an
additional S50 feet of rubble riprap.

Shorefront Recreational Facilities,
Docking facilities, boat ramps and piexrs are found at Bayside Park,
Featherstone shores, and Neabsco.

Characteristics of Fastlands

1.

Natural Resources.

a)

Soils and Slopes. (See Map 7)
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b)

c)

Extreme slopes are associated with the minor stream valleys draining into
the north side of Neabsco Creek. Additional severe slope conditions occur along
the southern bank, near Neabsco and extending to Freestone Point. The portion
of this segement which is most suitable for intensive urban development, to the
west of Belmont BRay, is already almost entirely devoted to urban land uses.
Conflicting land use zoning and suitability appears to occur, however, in the
upper portion of the Farm Creek marsh system, which is programmed for heavy
industrial use. While the remainder of the segment is primarily classified in
the low density soil suitability zone, much of this land is committed or
programmed for medium and high intensity urban land uses.

Vegetation and Wildlife, (See Map 6.)

Extensive woodlands are found in the hilly areas on either side of Neabsco
Creek, to the south of existing urban development in the Marumsco Woods area.
These forested areas are predominantly hardwood, with scattered pine and mixed
pine-hardwood areas. Large expanses of wetlands occur in the Neabsco Creek
system and to the east of the railroad tracks along Farm Creek. Both the forest
lands and wetlands represent significant wildlife habitats, between them
supporting such important hunting species as deer, wild turkey, quail, rabbit,
squirrel, and fur-bearing mammals, such as the otter.

Waterways. (See Map 6.)

Belmont Bay and Neabsco Creek are the most significant water bodies in this
segment. The only area susceptible to flooding, aside from the tidal marshes,
is the Bayside Park area. According to the VIMS Shoreline survey (37), many
structures here are below the 10-foot msl contour line, several of which might
be inundated during periods of abnormally high water. The extensive Neabsco
Creek wetlands system provides both flood protection and water quality benefits
in its present state, including the filtering of effluent from a sewage
treatment plant on its southern shore.

2. Man-made Resources

a)

Land use. (See Maps 8 and 9)

Most of the upper portion of Segment 2 is presently in urban development,
including commercial, medium density residential, and townhouse land uses. A
section to the northwest of Neabsco Creek is zoned for a similar mixture of
urban uses. Much of the southern bank of Neabsco Creek is committed to medium
density residential development, with some commercial land uses existing at
Neabsco. Plans for a large public park in the historical Freestone Point area
are currently being developed.
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b) Developments of Regional Benefit
There are no developments of greater than local significance in this
segment.

SEGMENT 3: Freestone Point to Cockpit Point
A. Characteristics of Shoreline. (See Map 10.)

1. Natural Resources
a) Wetlands. The total area of wetlands in Segment 3 is approximately 212 acres.
Individual wetlands locations are as follows:
(1) Powell's Creek. Area: 123 acres; VIMS SITE #: 16; VIMS TYPE #: XI

A large creek marsh is found at the mouth of Powell's Creek, the
lowest downstream portions of which are dominated by pickerel weed and
yellow pond 1ily. Wild rice and pickerel weed dominate the interior of the
marsh, while the uplands and woody swamp are bordered by cattails, hibiscus
and smartweeds. This marsh is a valuable fish nursery and spawning area as
well as a wildlife habitat.

(2) Powell's Creek. Area: 89 acres

A fringe marsh extends along either side of the mouth of Powell's

Creek.

b) Beaches. (Length: 2.2 miles)
There are beaches of fair to good quality for recreational use along the

Potomac shore in this segment, with some long stretches of wide, clean beaches.

c) Bluffs, (Length: 0,34 mile)
The small bluff area in this segment is located adjacent to the fringe

marsh on Powell's Creek.

2. Man-made Resources, Ownership of Segment 3 shoreline is completely private.
a) Shore Protection Structures. (Length: 0.2 mile)
There is one groin located along a beach area which VIMS has judged to be
effective.

b) Shorefront Recreational Facilities,
There is one large fishing pier and a boathouse on the Potomac beach.

B. Characteristics of Fastlands

1. Natural Resources.
a) Soils and Slopes. (See Map 1l1l.)
Much of the area bordering Powell's Creek is characterized by soil and
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SEGMENT 4:

slope conditions which are unsuitable for urban development. The majority of
the developed land in this segment is most suitable for low density residential
development or conservation uses, with small scattered areas also suitable for
medium or high density development. Access to much of this area is hindered by
steep slope conditions which may reduce the feasibility of higher density urban
development in this segment,

b) Vegetation and Wildlife (See Map 10.)

The majority of the segment (77%) is in unmanaged woodlands. There is some
waterfowl hunting in the marshy areas of Powell's Creek. Bald eagles are found
along the coast with small fur-bearing mammals such as muskrats, otters and
beavers inhabiting the waterway areas. Turkey and deer are alsc commonly found
in this segment. Existing wildlife habitats may be threatened by intensive
urban development in this area.

c) Waterways (See Map 10.)

Powell's Creek is the major water body in this segment. The land rises
rapidly from the coast and is not subject to flooding in most of this segment,
except for the marshy areas around the mouth of Powell's Creek. Sport boating
and fishing are common in this area.

2. Man-made Resources.
a) Land Use. (See Maps 12 and 13.)

Approximately one-half of the shoreline of this segment is zoned for
industrial use while the northern shore is designated for parkland. Much of the
land area in the interior of the segment is currently devoted to single family
or townhouse developments. Large areas remain uncommitted, with most of the
committed areas designated for single family homes and townhouses.

b) Developments of Regional Benefits/Key Facilities
A future public park at Freestone Point is planned for this segment.

Cockpit Point to Shipping Point
Characteristics of Shorelands. (See Map 14.)

1. Natural Resources
a) Wetlands . Segment 4 contains a total of 242 acres of wetlands. Individual
sites include:
(1} Lower Quantico Creek. Area: 4 acres; VIMS SITE #: 8; VIMS TYPE #: XI
This is a spit marsh with diverse, high marsh flora, such as hibiscus
and water hemp, and a pickerel weed fringe.
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b)

c)

(2) Middle Quantico Creek. Area: 17 acres; VIMS SITE #: 9; VIMS TYPE #: XI
This site contains a large pocket marsh of low elevation which is
dominated by pickerel weed and vellow pond 1lily, with other species along
the landward border.
(3) Middle Quantico Creek. Area: 3 acres; VIMS SITE #: 10; VIMS TYPE #: XI
A low elevation spit marsh which is dominated by pickerel weed and
pond lily, is also found midway up Quantico Creek.
(4) Upper Onantico Creek. Area: 109 acres; VIMS SITE #: 11; VIMS TYPE #: XI
A large, fringing marsh with yellow pond lily extends onto tidal flats
in Upper Quantico Creek while pickerel weed and wild rice dominate the
interior of this wetlands site.
(5) Upper Quantico Creek. Area: 106 acres; VIMS SITE #: 12; VIMS TYPE #: XI
A large creek marsh with yellow pond 1lily is located along the
channels and the entire lower section of Upper Quantico Creek. Pickerel
weed and wild rice dominate the interior of this site.
(6) Middle Quantico Creek. Area: 1 acre; VIMS SITE #: 13; VIMS TYPE #: VI
This is a small pocket marsh dominated by cattails.
(7) Middle Quantico Creek. Area: 1 acre; VIMS SITE #: 14; VIMS TYPE #: XI
An additional small pocket marsh which is dominated by cattails and
reed grass is found in the middle section of Quantico Creek. The reed
grass indicates that the marsh has been disturbed, probably by fill.
(8) Middle Quantico Creek. BArea: 1 acre; VIMS SITE #: 15; VIMS TYPE #: XI
This site contains a small fringing marsh with pickerel weed along the
water channel and marsh hibiscus dominating the interior.

Reaches. (Length: 4.7 miles)

Beaches in Segment 4 are fair to poor quality for recreation use. There
are several beach areas in the northern part of this segment that are fairly
wide, but most of the beaches in the segment are narrow, strip beaches.

Bluffs. (Length: 0.9 miles)

Bluffs in this segment are located along the Potomac shore. The bluffs
north of the VEPCO substation at Possum Point are experiencing slight to
moderate erosion, due primarily to downhill rain and wave actions. Another
small bluff area is found at Possum Nose, just south of Cockpit Point.

Man-made Resources. Segment 4 shoreline is seventy-seven percent in private

ownership and twenty-three percent in Federal ownership. Man-made shoreline features
are as follows:

a)

Shore Protection Structures. (Length: 0.9 miles)
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b)

There are 3000 feet of stabilization structures near Possum Point for the
VEPCO substation and 1800 feet of bulkheading in Quantico Creek, primarily for
individual residential land uses.

Shorefront Recreation Facilities.
There are several private piers in this segment and a large pier at the
substation site, but no developed public access sites.

B. Characteristics of Fastlands

1.

Natural Resources.

a)

b)

c)

Soils and Slopes (See Map 15.)

Much of the land in this segment is classified as most suitable for low
density use. The presence of steep slopes in the segment, especially within the
Cherry Hill area, may limit access to developable areas. There are also many
marshy areas around Quantico Creek. Further urban development inland from the
marsh system should include nonpoint pollution and stormwater management
controls.

Vegetation and Wildlife (See Map 14.)

Approximately one-half of this segment is wooded and undeveloped. This
segment is inhabited by small fur-bearing mammals, turkey, and deer, and is
frequented by the bald eagle. The Cherry Hill area, flanked by marshlands and
the estuarine system and representing the largest, privately-owned undeveloped
area in the Prince William coastal zone, provides significant opportunity for
public, low-intensity outdoor recreational uses,

Waterways (See Map 14.)

Ouantico Creek is the major body of water in this segment. The majority of
the shoreline in this segment is characterized by average elevations of 20 feet
msl, minimizing flooding potential.

Man-made Resources. (See Maps 16 and 17.)

a)

Land use.

The shoreline of the northern portion of this segment is currently either’
in industrial use or zoned for industrial use. A VEPCO power station is the
major existing industrial site and is located along the southern shore of this
segment. Some single family and townhouse developments exist in the segment
interior. While there are some areas zoned for single family use, large areas
of this segment remain uncommitted to development. Land use on the south side
of Quantico Creek is dominated by the Quantico Marine Corps Base.
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b)

Developments of Regional Benefit/Key Facllities

A VEPCO power plant substation is located near Possum Point. The Richmond,

Fredericksburg and Potomac Railroad line runs along the Potomac shoreline.

SEGMENT 5: Shipping Point to Chopawamsic Creek
A. Characteristics of Shorelands. (See Map 18.)

1. Natural Resources

a)

b)

c)

Wetlands. The total area of wetlands in Segment 5 is 115 acres. Individual

(1)

(2)

(3)

(4)

(5)

(6)

(7)

wetland sites include:

Chopawamsic Creek. MArea: 27 acres; VIMS SITE #: 1; VIMS TYPE #: VII

Numerous low elevation marsh islands which are primarily mudflats
during the winter, lie in this area along the Prince William/Stafford
County line.
Upper Chopawamsic Creek. Area: 28 acres; VIMS SITE #: 3; VIMS TYPE #: IX

A creek marsh of low elevation is located along the southern boundary
of the Marine Corps Base with cattails found along the landward border.
Chopawamsic Creek. Nrea: 19 acres; VIMS SITE #: 3; VIMS TYPE #: XI

A pond 1ily and pickerel weed fringe is found near the mouth of the
creek. with other marsh species found along the landward edge.
Chopawamsic Creek. Area: 32 acres; VIMS SITE #: 4; VIMS TYPE #: XTI

A fringing marsh extends just northwest of the Marine Corps Air
Station, with a large number of cattails in the higher elevations.
Chopawamsic Island. Area: 4 acres; VIMS SITE #: 5; VIMS TYPE {: XI

A freshwater high marsh is found on the northern end of the island,
dominated by hibiscus.
Quantico. NArea: 2 acres; VIMS SITE #i: 6; VIMS TYPE {i: VI

This marsh, located across from Chopawamsic Island and north of the
air strip, has been disturbed, with the lower portion largely filled.
Lower Quantico Creek. MArea: 3 acres; VIMS SITE #: 7; VIMS TYPE #: VII

A low elevation marsh, adjacent to the Quantico Creek railroad bridge,
is dominated by pickerel weed and water hemp.

Beaches. (Length: 1.44 miles)

The beach areas in this segment, scattered along the Potomac shore, are of

poor quality.

Bluffs. (Length: 0.1 mile)

The small bluff area in this segment is located adjacent to a fringe marsh

area along Chopawamsic Creek.
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2. Man-made Resources. Only eight percent of Segment 5 is in private ownership. The
remainder is in federal ownership in the Quantico Marine Corps Base. Man-made
shoreline features include:

a) Shore Protection Structures. (Length: 1.44 miles)

Stabilization structures are located along the Potomac shore at the town of
Quantico. Stabilization on Chopawamsic Island has failed to halt the moderate
erosion occurring at its southern end.

b) Shorefront Recreational Facilities

There are two large piers at the Headquarters Battalion Boat Dock with

several boat slips.
B. Characteristics of Fastlands

1. Natural Resources,

a) Soils and Slopes (See Map 19.)

Soil and slope conditions are mixed in this segment, with the low density
soil suitability zone predominating as it has in other segments. Principle
unsuitable areas are found along the major creeks and stream valleys.

b) Vegetation and Wildlife (See Map 18.)

The majority of this segment is in mature hardwoods, comprising an
extensive habitat area which is broken up only occasionally by Marine Corps Base
facilities. Chopawamsic Creek's extensive marsh system also supports a variety
of bird, waterfowl, and wildlife species.

c) Waterways (See Map 18.)

Chopawamsic Creek and the Potomac River constitute the principle waterways
in this segment. Public access to these waterways is limited by federal
government ownership of the entire shoreline.

2. Man-made Resources

a) Land use. (See Maps 20 and 21.)
With the exception of Chopawamsic Island and the Town of Quantico, the
entire segment is in military use, precluding private development for the
forseeable future.

b) Developments of Regional Benefit
The Quantico Marine Corps Base is a major military installation from a
national perspective.
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Summary of Chapters II and TII,

The inventory of coastal resources in Prince William County indicates both problems and oppor-
tunities for those planning for and using the land and water resources of the County's coastal zone.
Problems, such as increased nonpoint pollution and the degradation of wetlands, are likely to arise
as development pressure continues to be experienced in proximity to the area's critical
environmental resources. The soil suitability maps shown in Chapter IIT illustrate the natural
constraints to land development in much of the County's undeveloped coastal zone. The extensive
marshes and forest lands remaining in the coastal zone provide significant opportunities for the
establishment of public open space and recreational areas to serve the growing number of residents
of the County.

Chapter II provides suggestions for maximizing the using of the County's coastal resources
while causing the least damage to natural coastal systems. A balanced land use planning and
management program is offered which combines both structural and nonstructural measures to minimize
land development impacts on the natural environment, while minimizing the costs associated with
implementing such measures. The success of such a program requires the cooperation of government
officials, land developers, and individual landowners in the coastal zone.
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MAP 5
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MAP 18
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MAP 19
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MAP 20

SEGMENT 5: EXISTING LAND USE
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MAP 21
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CHAPTER IV.

STATE & FEDERAL POLICIES, PROGRAMS, AND REGULATIONS

A myriéd of federal, state, and local governmental regulations apply to development
in coastal Prince William County. Figure 5 summarizes existing regulations and provides
an illustration of the interrelationships of the various levels of governmental juris-
dictions in different portions of the coastal zone. These regulations are discussed in
separate sections by subject area below.

A. Permits for Activities in Navigable Waters, including Wetlands

1. USACE Permits for activities in havigable waters

A permit is required by the U.S. Army Corps of Engineers (USACE) for any
structure or work in or affecting navigable waters of the U.S. As presently
administered, permits are required at mean high tide level or lower, which
includes wetlands. The permit decision is based upon an evaluation of the
probable impact of the proposed activity on the public interest, according to
Environmental Protection Agency (EPA) guidelines issued under Section 404 (b)
of the Federal Water Pollution Control Act Amendments of 1972. The benefits
expected from the proposal must be balanced against its reasonably foreseeable
detriments. Tor further information and technical assistance from the Corps
concerning this program, see Chapter V.
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FIGURE 5.
SUMMARY OF GOVERNMENTAFR, REGULATIONS FOR COMASTAL PRINCE WILLIAM COUNTY
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virginia Marine Resources Commission: Subagqueous Bottomlands Permits

Section 62.1-3 of the Code of Virginia directs the Marine Resources Commission to

control all non-exempted uses of state-owned bottomlands through the issuance of permits.

This section limits the extent of private property rights on Virginia's shorelines to
mean low water and declares all other subaqueous land to be the property of the
Commonwealth.

The Potomac River is an exception to State ownership below mean low water,
because, under the Potomac River Compact of 1958, Virginia recognized Maryland as
the owner of the Potomac River to the mean low water mark. The boundary adopted
in the 1958 Compact was officially established by the Mathews-Nelson Survey of 1928.
Although the boundary runs adjacent to the shoreline of the Potomac proper, the 1928
survey concluded that the line should not follow the indentations of creeks and bays, ~
but should run from headland to headland. Any activities in the bays and creeks
in Prince William's coastal zone are under the jurisdiction of Virginia, while
activities beyond the mean low water mark of the Potomac shoreline fall under
Maryland jurisdiction. 3

Uses which are regulated by the Virginia Marine Resources Commission under
Section 62.1-3 include many activities for which federal permits are required, as
discussed above, such as mixing the placement of wharves, bulkheads, dredging and
fill by shoreline landowners. Among exempted activities are the placement of certain
private piers for non-commercial use by landowners, uses of subaqueous beds for
commercial fishing, and uses incident to the construction and maintenance of approved
navigation and flood control projects.

In granting or denying a permit, the Commission considers factors similar to
the public interest review conducted by the Army Corps of Engineers for federa
permits. These factors include:

- consideration of the environmental guality goals contained in
Article XI of the State Constitution

- the effects of the proposed project on reasonable and permissible
uses of state waters and state-owned bottomlands

-~ the effects upon marine and fisheries resources of the Commonwealth

- the effects upon wetlands of the Commonwealth

- effects upon adjacent or nearby properties
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- water quality standards established by the State Water Control

Board
- anticipated public and private benefits

Prior to granting or denying any permit for a hoatyard or marina for commercial use,

however, the owner or other applicant must present a plan for sewage treatment or
disposal facilities which is approved by the State Department of Health.
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Virginia Wetlands Act

Section 62.1~13 of the Code of Virginia, known as the Virginia wetlands law,
was enacted by the General Assembly in 1972 in recognition of the valuable and
irreplaceable nature of the State's wetlands. This law prohibits any regulated
activity in tidal wetlands without a proper permit. Tidal wetlands are defined
as those lands lying between and contiguous to mean low water and 1.5 times the
mean tidal range, upon which certain specified vegetation grows.

Virginia's wetlands jurisdiction differs from federal jurisdiction over wetlands.
The federal jurisdiction extends to all areas regularly inundated by water, which
include tidal and freshwater marshlands, both vegetated and non-vegetated. Federal,
State and local authority along vegetated shorelines is summarized in the illustration
below.

PRSPPI

PRELN PAN

(».- . ’o FEDERAL | Fwpcan 172" faHA 1899 )
\ l -
L i \\ L @ STATE Wetlands Low | Suboqueous Law
RS 1
LOCAL Conventional a Wetlands Zoning
Limit of the
— - — Torritorial
S )
mw | sx satam)
he
Miw l;un.oa
Vagetoted Wetlonds ’“Non-Veoutaled(INIERHDAL FLATSY  Shallows
Hplands Watlonds . Subaqueous Lands
I
® foderol Wuoter Hallalion Conttci Act Amendments of 172
Rivel 06d Hathor ACt of 100Y
Source: "Report of the Secretary of Commerce and Resources Lo the Governor and the

General Assembly of Virginia Regarding Senate Joint Resolution No. 62,"
Senate Document No. 8, prepared by the Virginia Coastal Resources
Management Program, October 1978.
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The Virginia Wetlands Act allows localities to manage their wetlands through
the adoption of a specified zoning ordinance which provides for the appointment of
a local wetlands board to administer the permit program. All decisions by the local
board are reviewed by the Commissioner of Marine Resources and are subject to
modification or reversal by the Marine Resources Commission. Appeals can be made
through the Commission and the Court.

Prince William County established a local wetlands board after the passage of
the 1972 Act. This board was recently reconstituted by the County Board of Supervisors.
Further information about the board is provided in Chapter V. The Virginia Institute
of Marine Science (VIMS) has developed guidelines for use by wetlands boards in
making permit decisions, entitled "Local Management of Wetlands: Environmental
Considerations." An excerpt from this publication which outlines the typical
contents of an application for a wetlands permit is reproduced in Appendix IV.
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B.

State Water Control Board Regulations and Programs

1. Water Quality Assurance

The State Water Control Board (SWCB) is responsible for the issuance of water
guality assurance "401" certificates for pollution discharges into navigable waters,

pursuant to the Federal Water Pollution Control Act Amendments of 1972, This certifi-

cate, which is tatamount to a permit, certifies that the proposed activity will
comply with applicable state water quality control laws.

2. Industrial Discharge Permit Program

Under Section 62.1-44.16 of the Code, a permit is required from the SWCB for the

discharge of industrial wastes to State waters. A permit will not be issued until
approved treatment or control facilities are provided for a potential polluting
activity.

3. Permits for Other Wastes

Section 62.1-44.17 provides a similar SWCB certification program for discharge

or control facilities for "other wastes", defined as decayed wood, sawdust, shavings,
bark, lime, garbage, refuse, ashes, offal, tar, oil, chemicals, and other substances,

except industrial wastes and sewage.

4. Sewage Discharygye Regulations

Article 4 of Title 62.1 of the Code places all sewage systems and sewage treatment

facilities under the joint supervision of the SWCB and the State Health Department.
The Health Department is responsible for the issuance of permits for septic tank
systems, while the SWCB is given authority to issue permits prescribing the terms
under which any pollution discharges may be made into sewerage systems and sewage
treatment facilities.

Summary of State and Federal Shoreline Permits

As indicated in the sections above, there are many overlapping and sometimes duplicative

permitting requirements operating in Virginia's coastal areas. Several steps have been

taken to simplify and streamline the shoreline permitting process in Virginia. In 1977 the

State Water Control Board and the Marine Resources Commission developed a consolidated
permit application, which has recently evolved into a joint local- state-federal permit
application. In addition, monthly meetings have been instituted between representatives
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of State and federal permitting agencies to review pending applications, allowing a
substantial reduction in processing time for many projects. This process is summarized
in the accompanying diagram. State and federal permitting agencies continue to work

on further measures to streamline shoreline permitting.
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Coastal Resources Management Programs

Both the State and federal governments have become involved inlcoastal resources
planning and management in recognition of the unique and valuable resources of the coastal
zone and the intensity of competition for use of these resources. The federal government,
in enacting the Federal Coastal Zone Management Act of 1972, amended in 1976, established
a framework and financial incentives for states to take primary responsibility Ffor the
planning and management of coastal land and water resources. 'Through its Wetlands Act
and regulations over state fisheries and shellfish grounds, the Commonwealth was already
involved in coastal resources management. Virginia has been able to increase its knowledge
of the state's coastal management problems through participation in the Federal Coastal
Zone Management Program.

1. Federal Coastal Zone Management Program

The federal program, instituted by the Coastal Zone Management Act of 1972,
is administered by the Office of Coastal Zone Management (OCZM) in the Department
of Commerce. OCZM provides funding assistance to participating states for
planning and implementing a coastal zone management program, which must adhere
to federal guidelines designed to encourage the states to exercise their full
authority over the lands and watexrs in the coastal zone, which should include
unified policies, criteria, standards, and processes for dealing with land and
water use decisions of more than local significance.

Although OCZM allows State programs to be planned and implemented through its
chosen agencies, including local governments, the Act requires some degree of State
involvement in the control of coastal land and water uses. This is significant
since many uses covered under the Act have traditionally been overseen exclusively
by local government. The Act outlines three alternative techniques for achieving
State involvement: 1) direct state land use and water use planning and regulation;

2) state standards and guidelines for local implementation; or 3) state review of

all plans, projects, or regulations to ensure consistency with the management program.
OCZM gives states wide latitude within these alternatives to establish specific
management arrangements with local governments.

Since the program lacks federal regulatory powers, its success depends on the
voluntary participation of states. Three types of federal grants are offered to



encourage coastal states to implement comprehensive management programs: program
development grants; implementation grants for federally approved programs; and
grants to establish estuarine sanctuaries. All 34 eligible states and territories
have participated in the program development stage.
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Virginia Coastal Resources Management Program

The Virginia Office of Commerce and Resources (OCR) has just completed the final
year of its four year program development phase under funding from the federal Office
of Coastal Zone Management {(OCZM). In September 1977 the OCR published its recommenda-
tions for a comprehensive coastal resources management program, "Proposals for
Coastal Resources Management in Virginia," which were designed both to address the
specific needs of Virginia's coastal areas and to meet federal program approval require-
ments. During the 1978 General Assembly session coastal legislation was introduced
which would be necessary to implement certain portions of the program. These hills
were carried over to the 1979 legislative session, where greatly amended versions were
defeated.

A lack of executive or legislative branch action to allow implementation of
several key portions of the proposed management program has resulted in a termination
by OCZM of Virginia's participation in the federal grant program for coastal planning
and implementation as of March 31, 1979. This action does not preclude the State
from continuing the coastal program on its own and seeking federal program approval
at a later date, but it does eliminate the immediate financial incentive for the State
to continue program development activities, which may hamper future attempts to gain
legislative and executive branch support for the program.

The focus of the proposed program is on coastal "edges", where land and tidal
waters meet. The State's coastal resources have been inventoried, and problems
with their use and management have been identified. OCR has also enumerated the
precepts of the program, as follows:

1. The historic, economic, cultural, environmental, and aesthetic
heritage and values of Tidewater as we know it are worthy of
our guardianship for future generations. Our decisions about
these resources will be based upon these values as well as upon
scientific fact.

2. The Commonwealth's coastal, estuarine, and marine environments

are extremely valuable, productive, and fragile, and therefore
require careful and protective stewardship by all Virginians.
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10.

11.

Increasing and competing demands for the use of our coastal
lands and waters have depleted and endangered some of our
coastal resources.

A Coastal Resources Management Program must be prepared and
implemented on the basis that it will benefit the citizens
whom it will affect.

Public understanding of the use and value of our coastal
resources and public participation in the management of these
resources is essential to the proper implementation and success
of Virginia's Coastal Resources Management Program.

Local involvement in decisions about coastal resources engenders
a greater sense of public responsibility for the use of those
resources.

All interests in Tidewater--agricultural, commercial, industrial,
and environmental, as well as those of the individual citizen--
deserve consideration when decisions are made about the use and
allocation of coastal resources.

In addition to individual and local interests, some decisions
about land and water uses in the coastal zone must be based
upon national, interstate, state, and regional interests.

The state government must assert its authority and assume greater
responsibility for protecting the public interest in coastal

lands and waters, in an improved partnership with local governments.

The local, state, and federal governments share the responsibility
for managing coastal resources; their exercise of authority must
be complementary.

The state and local governments are accountable to the public

for their policies and how they carry out those policies with
respect to coastal land and water management.
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12. Coastal Resources Management is a continuling planning and management
effort; the methods, procedures, and techniques will continue to
evolve and improve.

In addition, four major issues have been identified as in need of legislative
consideration for implementation of the program: 1) mechanisms for regulation of
land uses having effccts on the marine environment ("primarily" non-point pollution impacts)
and for protecting geographic areas of particular concern; 2) shoreline permitting
of minor projects; 3) major projects permit review; and 4) State organization and
authority to implement the program.

Further development of the Virginia Coastal Resources Management Program will

undoubtedly involve these basic elements and a resolution of existing conflicts
within the State concerning management approaches to these issues.
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CHAPTER V.

SOURCES OF TECHNICAL ASSISTANCE

Shoreline Permitting

Shoreline permit programs have been developed by state and federal governments to
protect the public interest in preserving wetlands, maintaining water quality, protecting
fish and wildlife, maintaining navigable waterways, preventing health hazards, insuring
adequate construction standards, and controlling private use of public property. Most
permit programs also recognize social and economic impacts of shoreline projects on the
community and the rights of neighboring property owners and provide a mechanism for public
input to the permit process.

Waterfront property owners, developers and local officials often experience confusion,
frustration and costly delays in obtaining permits for activities along and adjacent to the
shoreline. 'As discussed in Chapter IV, permitting agencies are working to develop a more
efficient shoreline permitting system. The list below indicates those agencies which should
be contacted when shoreline alterations are contemplated. These agencies will not only
provide the necessary permit application materials and instructions, but will assist the
applicant in assessing any technical problems associated with the application.

FEDERAL AGENCY

U.S. Army Corps of Engineers (USACE) - Baltimore District

Title of Permits

(1) Individual Department of the Army permits for a) Activities in Navigable
Waters ("Section 10 Permit"”); and b) Discharges of Dredged or Fill Material
into the Waters of the United States ("Section 404 Permit").

(2) General permits for certain categories of activities which have only minimal
individual and cumulative impact on the environment. No individual permit
must be obtained for activities within these categories. The Baltimore
District, which serves Prince William County, has general permits in effect
for periodic maintenance dredging and certain structures for small boats
(i.e., private piers of less than 40 feet which do not extend beyond the
5' depth contour).
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Address:

Regulatory Functions Branch

U.S. Army Corps of Engineers ~ Baltimore District
P.O. Box 1715

Baltimore, Maryland 21203

Phone Number: (301) 962-3477

STATE AGENCIES

1.

Virginia Marine Resources Commission (VMRC)

Title of Permit: Subaqueous permit for activities affecting State-owned bottomlands

Address:
Virginia Marine Resources Commission
P.O. Box 756
2401 West Avenue
Newport News, Virginia 23607

Phone Number: {804) 245-2811

Virginia Institute of Marine Science (VIMS)

Advisory role only: Subaqueous laws direct VMRC to consult with interested state
agencies, including VIMS, on permit applications. The primary concern of
the Institute is the effect of the project on marine and estuarine environments.
While VIMS does not issue permits, it encourages persons contemplating shore-
line works to consult with it prior to submitting an application.

Address:

Virginia Institute of Marine Science
Glouchester Point, Virginia 23062

Phone Number: (804) 642-2111

LOCAL AGENCY

Prince William County Wetlands Board
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Title of Permit: Wetlands permit for activities affecting tidal wetlands

Address:

Prince William County Wetlands Board
c/o Office of Comprehensive Planning
9300-B Peabody Street

Manassas, Virginia 22110

1979 Membership:

Jeffrey Tyrrell, Chairman
W. Shepard Elmore

Dr. George Garrigan

Alan Dent

H. Ewing Wwall

Phone Number (Planning Office): (703) 368-9171, Ext. 430

Shoreline Erosion

Shoreline erosion, which is a naturally occurring process involving streamflow, tidal
action, runoff and wind, is defined as a problem when it conflicts with man's use of shore-
front property. The productions of shoreline erosion--sand, silt, and clay--contribute
to sedimentation of the Potomac Estuary and the Chesapeake Bay system. The principal
concern of shoreline property owners is the economic impacts of property losses due to shore-
line erosion, and costly structural control measures are often constructed in an attempt to
halt natural erosion processes. ’ '

The construction of shoreline erosion control structures and other human activities
may accelerate shoreline erosion. All shoreline erosion control structures have either a
short or long term impact on adjacent shorelines. Groins and jetties, for example, interrupt
the flow of sand and sediments along the shoreline and may cause "starvation" of the banks
downstream, increasing erosion rates downstream. The best coastal engineering designs
attempt to achieve site specific erosion abatement while minimizing adverse erosion impacts
on adjacent shorelines. '

While the Prince William County coastal zone has no areas experiencing critical erosion,
defined by the State as greater than 2 feet/year with endangered property improvements,
certain areas of the shoreline are undergoing moderate erosion which may threaten human

ohne sSflorelin

property. The following list provides sources of technical assistance for property owners
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experiencing loss of property due to shoreline erosion.

FEDERAL AGENCIES

1. U.S. Army Corps of Engineers (USACE)- Baltimore District

The construction of any shoreline erosion control
water fall under the permitting program of the USACE.

structures below mean high
Any persons contemplating a

project within this area should contact the Baltimore District Office for the
necessary permit application materials. In addition, the Corps is authorized by
the 1974 Water Resources Development Act to provide technical assistance to any

authorized agency of the State and its subdivisions.

Address:

U.S. Army Corps of Engineers - Baltimore District
P.0. Box 1715
Baltimore, Maryland 21203

Phone Number: (301) 962-3477

2. U.S. Army Corps of Engineers Coastal Engineering Research Center (CERC)

A more local federal source of information on shoreline erosion can be found
at Fort Belvoir, Virginia. CERC is the Corps' national research center on
coastal engineering, where studies are undertaken on the effectiveness of tradi-
tional and innovative shoreline stabilization techniques.

Address:

U.S. Army Corps of Engineers
Coastal Engineering Research Center
Kingman Building

Fort Belvoir, Virginia 22060

Phone Number: (703) 325-7518

STATE AGENCIES

1. vVirginia Soil and Water Conservation Commission (VSWCC)
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Article 2.2 of the Code of Virginia (Shore Erosion Control) recognizes shore
erosion as a significant problem in the State and directs State resources to address
the problem. Section 21-11.18 of this Article invests the Soil and Water Conserva-
tion Commission with the responsibility to coordinate shore erosion control programs
of all State agencies and institutions and to secure the cooperation of federal
agencies in protecting shorefront property from erosion. However, the Commission
was authorized only one shore erosion engineer to carry out these responsibilities.
Requests for shoreline erosion control assistance may be made through the local
soil and water conservation district or through the State office.

Address:
Technical Services Office
Virginia Soil and Water Conservation Commission
830 East Main Street, Suite 800
Richmond, Virginia 23219
Phone Number: (804) 786-2004

Virginia Institute of Marine Science (VIMS)

VIMS offers technical advisory services to shorefront property owners on
shoreline erosion as well as other coastal problems. A staff person who is
experienced in structural control measures is available for ceonsultation to any
landowner or local government staff.

Address:

Virginia Institute of Marine Science
Glouchester Point, Virginia 23062

Phone Number: (804) o642-2111

LOCAL AGENCY

Prince William Soil and Water Conservation District

While the mandate of local soil and water conservation districts is primarily
to address the problem of upland erosion, the local district can provide advice on
shoreline erosion and assist the shorefront property owner in locating further

technical assistance if necessary.
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Address:
Prince William Soil & Water Conservation District
8088 Sudley Road

Manassas, Virginia 22110

Phone Number: (703} 361-1710
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APPENDIX I

COMMON MARINE RESOURCES OF THE
POTOMAC RIVER ALONG PRINCE WILLIAM COUNTY

American eel
Atlantic silverside (from Cockpit Point downstream)

* bay anchovy

blue crabs (summer)

carp
catfish
chad
croaker
* herring

{(brown bullhead, white and channel)

s (in Occogquan Creek)

* hogchoker
juvenile bluefish (from just above Quantico Creek downstream)

largemo
sea net
* spot
* gtriped
sunfish

uth bass
tle

bass (summer)

* weakfish

* white p

winter
vellow

erch (March-early June; in tidal embayments of Occoquan, Neabsco,
Powell & Quantico Creeks)

jellyfish

perch

* Fish species which rely on Potomac estuary areas along Prince William County
for spawning grounds and/or nursery areas.

Source:

Lippson, Alice Jane, ed., The Chesapeake Bay in Maryland: An Atlas of Natural Resources,
Johns Hopkins University Press, Baltimore, 1973.

Metropolitan Washington Council of Governments, Water Resources Planning Board,
The Water Monitor, Vol. II, No. 4, September, 1978.

-106-~



uo 3Z|s 10| 204 ‘@Siejsdosdde S| se ‘saduejaea palueab
°q ABWw SW3ISAS JBMBS A JURWWOD AG p3AJes Bujag s3oq (e) ¢
IMO9q PIU|JIP SB A
sadA3 825 10| ©) POl W] S} UIRIIBY Syl JO JuUSWAO|{IAIP Y3 puE
pafbni A{swadixs 3q 03 pSJIOpISUCd aue J93234D 40 304 30 9do}s 5S040 B
Ylim SE3JB 1BYI UuOolSiAQud pIppe Yl ylim SE3LE IPIS[(lY |{e 03 A|dde

(uSissp pue suojie[nbad |el3UlY) Qg UOIIDI§ JIpUn Spiepuels YL

*adow 40 %§| 10 adois 3DRJIIAR UB YIIM SUC SB PIULJBP S| ul3iBY O

3443434 SB 823y SPIS|{IH, V :S®SJ 3PIS|{IH -SUOI3IUI390 | 508

“pPed |NDBY SILSWAACJAW| PUBR @QAL UO paseg $sZ|§ 307 - HQR WOI3IISS
*$8%| JO.(%0|) 3uadsad
U3l S§ 3IDBJI [IIIULD wnu Jo ado|s sbedsaasr e 41 pe3liw
-gns 2q ps3u dew yons of ‘Alofsied adofs udEs uIyIiM wcm>~

15841 BYY 10 seaJsE Byl Suipeys Jo J0|0> AQ Buimoys ‘dew

SA13E3U81 Byl Yiim ,dey adols,, & IJWQRS |[BYS JIPIAIPGRS BYL | °gOg

-107~

2001 -ps31jwiad 1usuwdo(easp 30| ON $001 42AQ
b4 : *saa%e (§) PAl} UBYl Ss2| 1ON «001-0.
256 oo¢ 002 000°S8 %0L-08
$06 0S? s 000°'S9 $05~0%
348 002 081 000'%S %0n-5¢E
%08 SL1 ) ozl 000 ‘%4 25€-0¢
8L - st ool 000‘S¢E $0£-82
%0l ozl ’ ool 000°8z 282-02
. 359 oLl 08 000°22 202-$1
09 001 08 00081 £51-01
208 06 09 000°S1 $01-0
(113 <40 3n2 oN) . ‘
21235 |eJnieyN ("34) uicsg (*34) Y3IPIM F * bs) sbedsaay
1) ul ulewdy o3I abeisay abedsay ‘eady sdoys
82B14NS PURCJIYH wnWw! Uiy wnwi Uiy wn Uy Audeusbodoy

‘po1ljuwad un lteys uoilr|odiaju] ‘oqel pies Buisn

4] *pI3TlwaSd [ [[BUS YD UM SZIS 10| WAWiUIW DY) DU|WIIIIP OI PIsn 3q

{ieys @|qe3 Buimo||oy Byl °-SA0|S UO paseg S!S 307 WNWIUYW " gQg Uoi3oIS

"II XIaNdddw



“yL6T UQIRW ‘BTS5I09H ‘STTTASDUTED 'uoTsSsSTUWO) jusudotd
-ASJ pue BuTuueRTd SUTPIUNCK ©IHIOSH ‘TPRURY S3INPa10Id PUE
SSToT[0C JUSUGOTaAD(J PUE] 9pIMBRIY SUTEIUNOW BTDHIOSDH

‘  Spaepuels zusudoTeadd pPUTT SPTMBSIY SUTRIUNOK BTHI03D,

‘UOISIAIPQNS JO UOL3IEBD|JISSEYD
10 3dAl @A131214253J 3ISB3] 3IXBU SUI IO sjuswaJ 1 nbad

34yl MO[2q 30U S| WOIIdNP3J YdNS Jeyl papiacdad abejuody
PPONPSL 2 SARY ABW (DES_3P-[NJ 10 pUB 12 530 Buipniouy
IcU) uoisiaipans SpIS|iiY Aue u1 s30| Ul 10 %0T=

©JBAD JC 3JO0B 3UO0 B¢ ||BUS
UOISIAIPGRS 3Y3 Ul $30| [|® jo ®ale abeiaae Yy pue ‘dsa0
J0 2422 3uU0 34 ﬂ_mzm UC13ED1J1SST|D S1Yl U} S30( Syl O
jusadad Ayb[3 :42A0 JO BJDR BUO EBRIIR 307 - Al adA}
*J3A0 JO 31334 aJERDS QQQ‘0Z S! S30| ||B j0 Eate abeJaae
Syl puUB JBAD 40 3593 3d42nbs Q00T 40 Eade us SABY 5310|
.__m 40 0P YOlYm Ul SUOLISIAIPQNS 3Je UO[IBD|SSE|D

Syl U] :3J2® BUO 0 3334 Q00°0T ER4B 30T - gl adAp
*sjuawsAcsdw] 2315 Buipedb

104 AJUO 2g P|nOYs SUO|IBIBI|E YdN§ x5 ueyd Jazesdb

' ado|s 3beussAe ue Bulapy 10| AuB UO BZS 30| [2301 3y}

jo Jusoaad Awmv BAlL PBSIX3T 30U | |BUS SUD|JEJBI|® 300(S

*3jus|pedb szis jop/sdols yoe@

$203N03

AvVv-.

()

Aﬁvco-

-108-



Y3ty uieiuos eyl siiz

221 pImy Suqeizads jo Lnwenh je3:3 e dnosd o) wonesisngi ue s2 wand st

*9.6T sune jutadex HINgsyoeg 0094 uoTiIEOoTITARd ', AwOuoiby JO HOOqPUEH V. ‘ns3IdA *Soanog

4 pun ‘siegdsoyd weyp fusionu

‘spaas) ysmod way :
Joue saqnisg (eansrod TSI L.

34 ‘bg 0001 Jad—sidimexy 1az1f1315 3

14 *bg goo1 124 uogeoyddy jo auny,

papaay uadouy

240 g 9il o 0
¥O epus jotuniusaq] g O Q
WO AW eU wouowwy sq 347 03 )
HO Jleduu wnuowwe sqf 341 0r 9 ‘ql &1 010 Q€ sunf o1Qg Aejy
eain sq] £ O3 34T
MO gpos jodteduusq] 6 O3 9
HO Swil aedliL wnuownue 'sq[ w4/ 0% §
d0 siniuu waisowwe 5qf 4y 01 ¢ Sqr Al 0 | G193 01| 937
waleanb? 10 01-01-01 &l S[ O} Ol Sq[ %41 03 | §1°A0N 011 10
Balnsql ¢ 01 ¢
MO epos joeINU'Sq] 6 O1 9
¥O oWl LU wnuowwe 'sq L 01§
HO sleijit wniuowwe 'sqf 34 01 € sq 241 01 | grdagoigr Sny
14 bS DO tad—-sjdurexy BL7IIK3g 14 'bs 0001 1ad uoyediddy jo awty
papaaN uadosN
g-1 wesdorg
L 75T qp T 9 0
do 01-01-0T qL T 91 0 i
dO 8-v-tl 'q ¥ 91 O Qi 00 Q€ 3UN{ 01 QT ABN
xL"P-5C sqf 9 o1 ¢
qO 01-01-0C qr AL a1 §
A0 8-v-CI 'sqr Zr1or 3 *'sq] 941 01 | 13quuasag
R T a9 |
JO 01-01-0T sq1 L “
h:(®) 8-v-CI R 4 S q1 7l ST "AON 01 [ RO
«L7-52 st 9 o1 v |
O 01-010  "AIFL O § | . )
40 8-y-C sqL Tlor 8 | Sq1 74l 01 ] g1 1degorgy By
|
m
.. |

‘p3aU € 21B3IpUl Y1nm0dd pue o[0d

pn gt Suuds ut pargdde aq dew N[ [BMIDE JO Q] %
01 T4 ‘1e) siey ut patjdde sea Jsziiua) Menbapeut [ ¢

‘qrwold

Loeysiies Suryew st ossesd usym  pue  SuIyord|

3sey 01 walqns 10U 2dE 1BYL S{IOS SB YINS ‘SUOUPUOD
3WOS Japun pajiwoe 5q ueo uonsedijdde Jeqwaseg syl ‘T

“UOIED

-iidde siSurs & ut 3181 pa1saSSns a1 ueyy asow A|dde

10u o "uoniearidde Suimorrof Afsieipawtat K[ySnotoyy

“e-1 wes3oy g

ut pasaica jou J0 el {aesy e petjdde y Sunung
3SHED ABW USS0IIU JO S$I2UNOS 3(QE(TAE A{Ipedy |
g~ pue e-[ swesforg o1 |dde siuswwos 3%y L

‘3|qEfieaR L{IpE2d 2Q 01 polUnsse 5q ued NI §T
pownea L[[royraads, tou uafoniN (NTAY) usSosiu 2(gn
~-[Osut I91eM ST Srq I9ZIUS] 341 Uo patst) st uotued I|qr
-qeAR K[MO[S U 31qe{ieAR K[MO[S ST UsS0oIu 3yl JO $53|
10 9406 Y2Um U1 SIIZIUS) epnpour swerford asay ]

uadoniN siqelieay Ajpeay -1 wesdoig

ANOSIA ANV SSYHOINTT AMONINTH ONINIVINIVIV 304 SINYYDOUd HIZITILY3A

Pesn ISZI[1UD)
2y} Ui usFoaniu jo Aunqepeae ayp uodn Fuipuadap paisni
-pe 2q PINOYS UCHBZI[TLS| J0UBUIIUIR [N 13JUBUIUIE]Y
"[I0S JO SSYdUL g Yitm 339) aienbs
000°'[ 32d s3zipiuay §1-0¢-0 Jo spunod §1 10 0-0Z-0
Jo spunod ¢z xwus 10 ut mo(d 01 s[qeaisap 3q Leul 1t 3(1113]
-ul {124 2B S[10S U2Y A\ ‘[ICS 30BLINS JO SIYDUL § OF P Ylm
Ul SIYt yJoav put 123) arenbs gpO‘1 1ad Iszius) §-0[-S

e jo spunod ¢ Ajdde ‘Surpsss a10)sg juawysijqeIsy
*sM01aq PIIst] JaZMua) Aue 1oj pamiLs
-qns 3q Aew sjelerew sis{[eUE TRIWIS JO SIUNOWE 1UIMLA
-mbg -1 "bs oot 12d spunod u are $91EI IBZIILA]
*1531 [10S ® AQ pajesipul se
paisnlpe 3q PiROYS SUOLBPUIWILICIL [BI3UIT Suimo{[o]
3y "uonTZI[IMI) pue Jull J0] 3pind B 218 $I83) 10§

FAAINO NOILVZITILYIA SSVUDJYNL TVHINID

*TII xXtpusddy

-109-



‘51343 ustiod wnipsw put ‘yicgdsoud mo) ‘usdoniu

Yy witINes Ty sIATniay jimy Aipersads jo Lnuend jeaif v dnoll or uonensajpt ue st usatS st sisfioue 23z1na3) [eanayiodsy siyd,

«L7$-ST |q ¢ a4 ¢
30 01-01-0C AL ov ¢
¥O g-v-Tl1 gl 1o 8 QUL 01 ] 1 Sny 011 A|nf
L-v=5T Q9
h-[e] 01-01-0C 'Sql AL
30 8-v-Cl |qr ¢l QL 711 [ 3unf ol ] Ao
=L-P5C qr 9
30 01-01-0¢7 sql Al
30 8-7-C1 'sqy 21 $q1 %41 1 dy o1 1 yasey
§T-§2-0 ]q 9 & 0
IPapsatian0 10U JI
«L-F-ST q 9 a1 ¢
30 01-01-0C UYL 9§ )
340 8-7-cl sq] 1o g Suipaasiano 22330 10
:PaD33I3A0 J] sq1 %3] o1 O ¢1 190 a1 1 "362S
14 'bs 0007 sed—ejdwiexy 32113y 14 'bg 0001 22d uogediddy jo sm]
papaaN usfomy

‘mO] S1102Wa}8
124112 ITY! S2ITOIPUT 3533 [0S T JI JO SISTQ SNONUNUGS
¢ uo patjddt JOU i SSUSWSR IS I [} Y3 Suwnp
paijdde aq pnoys ystiod pue s1cydsoyd ay ‘rasamoH
-papassiano jou Ji ssexfepnuwileq uo pue sseifeisdoz
uo uonTadde {[v) 3yl JO] PARIWO 8q PINOUS LAFCIUN ¥

‘suonestjdde sunf 10/pue ‘ABy

‘yaJTiy 242 10} suole usfonu Ajdde ‘spaau Jo §$S0X8
ur st ysoaad pue sivydsoyd jo siunowe aA0Qe A1 J] €

*£1010TS1ITS 3JB 10]CD PUR Ym0

j unl sscafTpniliaq UO PInIWo 3q ATW pPuE sseid
-tiskoz uo pandde aq 1ou pinoys ucucondde Afnf oyl g

*T-¢ WTIB01d

-uonToijdde 28uls & ui 93Ty parseSdns pasoxns 10u 0g
-uvonealjdde 121t AJYSno1owy Ul palta JOU 10 ST
Aatay 1v pardde 1 ‘1aqiTam oy wt L|jmisadsa ‘Futtang
asnco Acw uaSomu jo ssoinos apqepeat AppTey ]

q-¢
put e-¢ sweiforg 01 Ajdde swwswwos Sulmoro] syl
*3]QBITAT A[IPTal 3Q O} PIWNSSE 3G UE2 NIM ST
pawiepd Ajjcoygroads jou uaorun "(NIay) wa5oriru sign
-josut 123em SE SBq J3211L9) 247 U P3IST] ST uoruod Jqe
-[icAT £1m07s 3Y ] "3|QE[IBAE A|mOls ST usS0Iu 211 O $59]
10 9505 UYdiym Ul SI3ZITTUS) epnpout swwdold syl
uadonin 3qeiieay L]ipvay ‘¢ weidory

LSVUDTISACZ ANV SSVYOHVANNYALG ONINIVINIVIN Y043 SIKVYDO¥d ¥IZITILYES

01-01-0T 1089 %41, Ot O

MO g-p-Ttr1iosqy Tio O
4O  spfusplruuojtamjossql § O 0 'sq] 41 010 0¢ sunf 01 0T AT
‘jusfeAInbs

10 67-6Z-0 J0 'sq1 § 03 ¥ S(I'Id
(0-0-8¢€) 2pAyapreulio}-gam

josqr o101 8
a0 01-01-0Tio'sqf 0T A S5
d0 §--TljOo'sq €€o ST SqU polIg 1 2O 0 ¢t Sy
74 'b§ 0001 Jad—o1dwEXY JazIBIF 34 °0$ 0001 32d uograyddy Jo smrp
papaap] uadoaiN

‘paizajaid s

vorreandde e "sqy ¢ 01 5Tk oyt o) pandde 1m0 3

Fuug 01 (¢)1usinnu rruonippe ySnous £(dde o1 ajqrils
-2p ag fow 1 yseod 1o areydsoud w1 mo] ST IOS 3UWI I T

12qWsss(] JO Jaquason 217 W pardde oq

few 321n0s 3jqepreat AP{3inb e woI) 3y bs ool 3°d

uafou fenioe jo gl [ Jo10d asoidunl o3 papsat I |

SjuawWwon)

*(2pAusDiBLLIO] E2IN WOI] PaAU

-3p uaS0IL [BI0T Y1 JO SI0W 10 95(L) 2;Qnjosu) J31Dm
st tafoatu 3yl JO 210W 10 250C YdIYm U1 susZIIwe ]

u2s041\ JqTIEAY A[Mmo[S 7 wridorg

-110-



11 Qnd "ald X NSPIA 133uanjay

101 %e 138eg

L1 0, sseddepnusag

WTIT 01T anasa; par furdsar)
WAT 01T anoSI} (2L

«C O 5 ssza3an(g
512} Suimopy sse1n)

:$SE45440) 10 1N JO JYSIdY PAPUIWILIOIIY

'$°9 pUE Q°9 uIImiaq
jo Hd & utelutew pur u1e1qo 0} ySnous Kiddy saun

ws(eanbs 10 §7-57-0
Josqrg Ay SN1d
apAgaplRULIO)-TaIn Sq[ O]
do ) 01-01-0T J0 "sq[ 0T
¥O 8-b-Tl Jo'sqf €¢ qly S1 udy 01 1 yarepy
wafeatnbs 10 §T-67-0 sqrg o1 ¥
:pIPaasIdA0 10U ]|
§T-§T-0'sd18 01+ SN1d
apAyapieulIo)-e3In Sq[ §

yO 01-01-0C jo sqi 61
HO 8-%-71 JO 'sq[ ST Burpaasiaao I3yt 10
'Pep39SI3A0 ] $Q1 € 010 ¢1 wO 01 [ dag
14 'bs 0001 sod—-odwexy saz1pma g 14 'bs 0001 Jad - uoysaddy yo ]
papas) uadogIy
Tre; Suninp ‘A1eNnIqQ34 PUB IaQUWIA0N
pstidde 3q 1ou pnoys usdosuu ‘PepaIIcA0 SSI{UN ¥ usamiaq Jawutm ur patjdde aq few 3o1nos s[qefieae '
"g-¢ WeJ5014 350 "astmIayiQ "uadonu [e10t 3y) Appainbd 2 woqy 3y *bs goO1 2d usBompu [emide jo m
JO 310W 10 940§ ST 1uUaW0 usSolIu 3[qR[osul Iaem ‘q[ | '$SEAT pPapaasIaA0 Jo 10{0d 2a0idwrr o1 papsau T | !
3yl jTyl Wenad ayew 132 [1ua) a15(dwod e Susn uaym g $SIUBUUIOT)
‘papasu spuaunu asay) jo vonedijdde A[uo ay1 aq Lew ‘(apAYsplRWIO-B3IN WOL] PIAL
pue 1ueuodwi sow st uonedydde {v) syl ‘[i0s ay -3p U2S0MMU [B10] 3} JO 3IOW IO 95,(L) 2JGNJOSUL 131UM
ut [3a3{ a1 uo Surpuadap 1eak 13d 'sql ¢ O1 o] Pesd ST U3S0JIIU 3} JO 310W JO 940G YSium Ul SISZIIUSH
-x3 10U piroys suotieaydde yseiod pue aeydsoyq ‘g UIZOLJIN 3|QBlIBAY A[nO[S b WBi501
BN SYL SAE 01 YAT
¥Oo ‘EDOS joitnuUsqyr 6 0F 9
MO swi] alciuu WnUoWWe S 4L 01 ¢
o siTiu waiuowwe 'sqf Thy 01 g QAT 9V 1 1 Bav o1 [ Any
224N 'sq| T4€
do Epos jo I sqr 6
MO 3w S7RIUU WNIUOWWE 'Sq] T4/
A0 Siediiu WnIUOWWe "sqf Zp Sq[ 4l [aunfol [ Aepy
§-5-01 sar sp |
O 01-01-01 'sqr Sl m 'sql %41 1 dy o1 gasep
§T6T-0 . Al 9 @ o | ~
IPOPIALIIA0 JOU J |
or-0i-§ |qr s1ov 0l
40 01-01-01 qr sror ot 3uIpaasian0 13yt 10
IPOPIISISAC [T sqr 4] 01 O ST WO 01 ] 20
74 'bs 0001 tad—adwexy szinray 34 'b5 0001 +24 uoncoyddy joaw
papsay uadoniy

*q~¢ weidos g



APPENDIX IV
cuirement

=

TS

il

=T
=

T

CONT

Wetlands Act R

v

ers,

-

nw

-
< L

Telephon
business.

priicant.

=]

Nzme and address of

ication

G4

o
1=

2

» showin

oject
o the

r
or

H

oYy ma
the
-'L., :/-

m
1

I

ou

.;

c

ty and

2

state roads lezading

A general vicin
the location of

vicin

N

X thereon.

lands affected
wor

S
(%
Fl
i

ing we
tion ©

K

an& loca

Mzp show

4

Lon

Locat

40
£)
(1]
(]

-

el

4

3
«Q
vl
G-
G
et

e/

ot

.DUJ_'

is help
bank.

ons,
Fal
4

ope O

|

or new chaznnels
S

direct
in

g

g th

wetland affected, wit

the location of

n

e, show

—_—

1

=3

SC

-

area oL

Map drawn to aporopriate and
uniform

[

th

&)

in

4
(4]

indic
ting and proposed fill and

on,

-112-

ma

stin
imens

on con
tion

a

i
a

at bottom.
s
r

from ex

Ero
e

ures.

Distance
Precise

For bulxheads, groins, jetties,
ete.

d

5

<

nt
ite

Suipme
ants of

s in or adjacent to

ty s
the wetland of whom the

5

any seconderv purposcs
the public

ivi
an es
inclu

2

nt to be us

=

g
ce
e
v

H

uplands, and

ype of ecuipm
and the means of e

access to the act

-
9

jacent

4
righ
& .
Y

ne projec

has not
¢ost; the primary purpose of the

va

on,
v
Jjec
.

uctures;

=

3

exX1s
T

-~
-

e
owners of record of adjacent

on ad

ca
1)
can
of

e
the names and addresses of

land end known cla

A ASE Al
water
pro

€X



*€LET dung ‘eTuThITA ‘IUTOd
1973590N0TD /20USTOS SUTIARW FO IINITISUT 2TUTHITA
‘gg "ON 3x0dsy TeToeds ,fSUOTIRISPTISUO) TRIUSUUOITAUY
:SpURTISM IO luswsbeury TeI07T, UIOUISJITS
‘W 2u39 pue Samed ‘W obHaocss ‘-7 yaduusy ‘SnITIVDIBW  :JIOUAO0S

-113~

+syad
I=1BA PUE SUCTLIBASTY PUB]

FUTULAIDAD I04
*RUTJIEW UT $2BCQ

70 Isquinu ‘suctiexado - fressoosu wesn Lewl pIz0g
T2TOJ3UINCD UT DOATOAUT SPURTISM 92U SB UOTIBIUSU

3T7dosd ‘sauswageds fs9sn0( -NO0D puB STBTLOL2UW TRUCTATP

Jo J3quInU --3sn Jo A1Tsusqg -PB Oons DuUR 3J0IOMILS IO

oafoad fqaos pesodexd 31Uy Jo

; $STOI3UoY pwam gjaww Qhwo a1 mpMmmqm

| ruzanyrod pue wedsfs sBeutreld * w SeAelt m4 ; J
: 391T5-JJ0 TBAUSUTIISD 29NDPDJ
i qusudoTaasp pueTdn Jog Q7 UoTaRISATE 3Y1 JI9112 Dpuw
BUT.NP USYBY OQ 01 S2INSVIUI

) S*UCTAONIASUOD TTBaA J0 totadigossp 2457dURD

; -pus fUSWPEID -~ STTEB13D e $103fcoad pasodoxd U3
pUR ST2TIISLEW UOTAONILSUOY WOIT PIATISP 3q 07 ATJauaq
i GOTAe01 J1 [Qly PoDUSULOD5H SVlLA USRI TNC3Y 20Y SDUBTISH

(PENUTIU0D) AT XIGNIdAY



DATE DUE

VU0 iAL ZONF_
INFORMATION CENTER

GAYLORD{No. 2333




APPENDIX IV
cuirement

=

TS

il

=T
=

T

CONT

Wetlands Act R

v

ers,

-

nw

-
< L

Telephon
business.

priicant.

=]

Nzme and address of

ication

G4

o
1=

2

» showin

oject
o the

r
or

H

oYy ma
the
-'L., :/-

m
1

I

ou

.;

c

ty and

2

state roads lezading

A general vicin
the location of

vicin

N

X thereon.

lands affected
wor

S
(%
Fl
i

ing we
tion ©

K

an& loca

Mzp show

4

Lon

Locat

40
£)
(1]
(]

-

el

4

3
«Q
vl
G-
G
et

e/

ot

.DUJ_'

is help
bank.

ons,
Fal
4

ope O

|

or new chaznnels
S

direct
in

g

g th

wetland affected, wit

the location of

n

e, show

—_—

1

=3

SC

-

area oL

Map drawn to aporopriate and
uniform

[

th

&)

in

4
(4]

indic
ting and proposed fill and

on,

-112-

ma

stin
imens

on con
tion

a

i
a

at bottom.
s
r

from ex

Ero
e

ures.

Distance
Precise

For bulxheads, groins, jetties,
ete.

d

5

<

nt
ite

Suipme
ants of

s in or adjacent to

ty s
the wetland of whom the

5

any seconderv purposcs
the public

ivi
an es
inclu

2

nt to be us

=

g
ce
e
v

H

uplands, and

ype of ecuipm
and the means of e

access to the act

-
9

jacent

4
righ
& .
Y

ne projec

has not
¢ost; the primary purpose of the

va

on,
v
Jjec
.

uctures;

=

3

exX1s
T

-~
-

e
owners of record of adjacent

on ad

ca
1)
can
of

e
the names and addresses of

land end known cla

A ASE Al
water
pro

€X



DATE DUE

VU0 iAL ZONF_
INFORMATION CENTER

GAYLORD{No. 2333




		Superintendent of Documents
	2011-05-10T15:58:54-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




