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EXECUTIVE SUMMARY

The Eastern Shore of Virginia's Seaside provides a wide variety of unique opportunities for

recreational enthusiasts to enjoy the unspoiled environments and rich natural resources of the
tidal creeks, coastal lagoons, tidal salt marshes, and barrier islands as well as access to the
Atlantic Ocean. Recreational activities have a rich history of being an anchor economy for the
region. Recreational users share the Seaside with a multitude of other commercial, industrial,
conservational, and educational users and it is therefore important to understand where
recreational uses occur in order to be able to reduce conflicts with other use types and ensure
there are adequate access points to allow for public recreation.

The Accomack-Northampton Planning District Commission (A-NPDC) has developed a baseline
dataset for defining where recreational uses occur on the Seaside of Virginia’'s Eastern Shore.
Recreational uses were assessed by using several different techniques including identifying
existing data sources, soliciting observations and accounts of where recreational uses occur
through a participatory mapping project, and performing a series of aerial surveys to directly
observe where recreational uses occur during times of peak use.

The study identified a very limited amount of historic data for recreational use on the Seaside;
however, the information that was identified strongly supported the findings of the
participatory workshop and the aerial surveys. The participatory GIS workshop produced a
series of 22 stakeholder-approved maps illustrating which areas are considered the most
intensively-used areas on the Seaside. Fourteen aerial surveys of the Seaside during peak times
of recreational use resulted in over 2,000 photographs of 10 different recreational-use types.

Correlation of the 3 different datasets, resulted in a comprehensive spatial understanding of
where, when, and which recreational-use types were occurring on the Seaside. Most
recreational uses occur within the barrier island system and there were relatively fewer that
occurred in the offshore areas. The most-intensely used area was Assateague Island, which is
was reported and observed as being the most popular place for shore use, swimming, shore
fishing, and surface water sports. The next most popular areas for various recreational uses are
the tidal inlets, barrier islands, and navigable channels. Three ports, Chincoteague,
Wachapreague, and Oyster predominantly provide the majority of access to the offshore ocean
for various recreational uses. Recreational use is weather-dependent for most uses and there
are many use-types which coincide with seasonal changes in availability of migratory wildlife
and aquatic life.

The resolution and comprehensive nature of the data and information produced by this study, if
used in future marine spatial planning efforts has the potential to reduce marine-use conflicts
and ensure that the most intensive and important recreational areas be preserved for public use

for the foreseeahle fuituire.



1.0 INTRODUCTION

The Seaside of the Eastern Shore of Virginia has historically attracted people to its pristine
and navigable natural environments to recreate. During the 19t century into the mid-20th
century, the area’s recreational uses were predominantly centered on recreational fishing
and hunting. During these times, fishing and hunting were as much necessity as they were
recreational. While some local residents
fished and hunted for necessity, there was
also a substantial for-hire industry with
extremely popular hunting lodges on the
barrier islands that were often frequented
by presidents. As times changed in more
recent years with the advent and
increasing popularity of motor boats and
with the establishment of roads to the
beach at Assateague Island, recreational

use trends have shifted from being

predominantly fishing and hunting to shore use, fishing, and motor boating. Additionally,

people are continuing to find new ways to enjoy the seaside as relatively new uses such as
kayaking and various water sports are

gaining in popularity. Finally, the Eastern
Shore of Virginia’s rural character and
unique pristine seaside environments are
attracting more and more people who
desire to recreate in such a unique setting.

The Seaside Special Area Management
Planning (SAMP) team and the Mid-
Atlantic Regional Council on the Ocean
(MARCO) have been investigating ways to
better implement marine spatial planning
on the Seaside and Mid-Atlantic Ocean off
Virginia by assessing the wide array of

uses in inshore and offshore areas. These efforts have identified the need to attain
recreational-use data to provide for appropriate marine spatial planning and in turn,
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reduce marine-use conflicts, maximize use-efficiency, and enhance environmental and
economic productivity.

As result, the Accomack-

A Northampton Planning District
Commission (A-NPDC) conducted
an assessment of recreational uses
on the inshore and offshore areas
of the Seaside of Virginia’s Eastern
Shore and adjacent ocean to

produce a baseline dataset for use
by the Seaside SAMP team and
MARCO. The assessment utilized three different surveying techniques including analyzing
and compiling existing recreational-use data, solicitation of key stakeholder information
via a participatory Geographical Information Systems (GIS) workshop, and aerial
surveying during expected times of peak recreational use. Each technique provided
detailed comprehensive information illustrating locations experiencing the greatest use
for each of a variety of recreational uses.

Throughout the process, the A-NPDC worked closely with partnering agencies including
the National Ocean and Atmospheric Administration Coastal Services Center (NOAA CSC),
the Virginia Coastal Zone Management (VCZM) Program, and MARCO to determine
recreational-use assessment categories and to develop assessment methodologies that
will serve as the standard approach for other regions and states on the Mid-Atlantic
coastline. The project’s outcomes greatly enhanced understanding of the spatial extent of
recreational uses in inshore and offshore Seaside environments, which in turn is expected
to lead to improved marine spatial planning decisions, enhanced environmental and

economic productivity, and reduction in marine-use conflicts.




1.0 INTRODUCTION

1.1 Project Boundaries & Setting

The project area discussed in this report covers the entire Seaside of Virginia's Eastern
Shore. This includes an approximately 75-mile long stretch of coastline bound, the
mainland of the Eastern Shore to the west, the state border with Maryland to the north,
and the mouth of the Chesapeake Bay to the south. Specifically, the western boundary
includes the tidal portion of the creeks on the mainland and the southern boundary was
established as an east-west line crossing the third island from the south of the Chesapeake
Bay Bridge Tunnel on the south side of the Baltimore Channel tunnel. The Seaside
includes the longest expanse of coastal wilderness remaining on the Atlantic seaboard and
is comprised of thousands of acres of pristine salt marshes, vast tidal mudflats, shallow
lagoons, and navigable tidal channels that support thriving seafood and recreational
tourism industries. These environments are bound by a barrier island chain to the east
that is largely undeveloped. In addition, several Seaside towns and villages serve as ports
for charter fishing activities in the offshore waters of the Mid-Atlantic coastal margin. The
eastern boundary of the project area is the 200 nautical mile offshore exclusive economic
zone boundary. See Figure 1 for a map of the project area.

The participatory GIS workshop and aerial surveys were conducted for the entire Atlantic
Coast of Virginia and while this report only details the Eastern Shore portion, data and
discussion of the southern portions are covered in a separate report through VCZM
FY2012, Task 95.01. The data for all of Virginia’s Atlantic Coast can also be viewed on
VCZM'’s online data portal, the Virginia Coastal Geospatial and Educational Mapping
System (Coastal GEMS) at www.coastalgems.org.
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Figure 1 - Map illustrating the study area boundary for the recreational use
assessment. While the workshop and aerial surveys produced information for the
entire Virginia Atlantic Coast, this report only addresses data for the Eastern Shore
portion under a VCZM FY2012, Task 95 Grant Number NA12N0OS4190168.




2.0 METHODS

2.1 Literature and Data Search

A-NPDC staff performed a comprehensive search for historical recreational data. Desired
data included counts of observations of recreational uses and GIS data mapping
recreational uses. The search was conducted by interviewing various agencies and
stakeholder groups affiliated with the
seaside on Virginia’s Eastern Shore and

performing literature searches.

Agencies and stakeholders contacted for
interviews included:

o Assateague Coastkeeper;

o Counties of Accomack &

Northampton;
o Eastern Shore of Virginia
Tourism Commission;
The Nature Conservancy;
Towns of Chincoteague & Wachapreague;
U.S. Fish & Wildlife Service;

o Chincoteague & Eastern Shore of Virginia National Wildlife Refuges
Virginia Department of Conservation and Recreation;
Virginia Department of Environmental Quality;
Virginia Department of Game and Inland Fisheries;
Virginia Department of Transportation;

Virginia Eastern Shorekeeper;
Virginia Institute of Marine Sciences; and

o 0O O 0O O O O

Virginia Marine Resources Commission.

Literature searches were performed at the Eastern Shore Public Library and on the
internet.

Once relevant recreational data was identified, A-NPDC staff filtered the data to include
data that was pertinent for the current study. The data is described in detail in Section
3.1.
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2.2 Participatory GIS Workshop

In order to know how, when and where recreational uses occur on the seaside of Virginia’s
Eastern Shore, it was determined that a participatory mapping approach would be the
most effective way to better understand which areas are important recreational areas.
The participatory GIS approach was determined to be ideal for recreational uses to be
easily mapped and basic data to be added to an online portal which can be readily
accessed for the use of
stakeholders and the
general public.

A-NPDC coordinated and
hosted the 2-day workshop
with assistance from VCZM,
NOAA CSC, and MARCO
partners on July 11 & 12,
2012 at the Eastern Shore
Community College in

Melfa, Virginia. Prior to the

workshop, the NOAA CSC

held a participatory GIS facilitation training for the project planning team. Participants

were instructed on the process and utilized computers and e-beam technology to map

where recreational uses occur. This being the first time that a participatory GIS workshop

of this kind was conducted in Virginia, there the

project team employed a flexible facilitation and

coordination approach to the workshop that
allowed for various refinements to the process
as the workshop progressed.

The workshop outcomes were intended to
support the VCZM Program’s effort to develop a
baseline dataset for recreational uses for
Virginia’s entire Atlantic Coast. As a member of
MARCO, Virginia, through VCZM is collecting
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information on how the public uses the Atlantic coast of Virginia. These baseline data will
inform planning efforts being undertaken by VCZM to help develop a Virginia Ocean Plan
and to help VCZM and A-NPDC to develop the Seaside Special Area Management Plan.
Collecting data on the variety of ways the Seaside Bays and Atlantic Ocean are used for
recreation is anticipated to reduce use conflicts in coastal waters, maximizing efficiency,
and enhancing environmental and economic productivity.

While the workshop captured information for the entire Virginia Atlantic Coast, only the
information for the project area described in Figure 1 are presented and discussed in this
report. The areas south of the areas discussed in this report are covered under Grant
#XXXX and all maps resulting from the workshop are available for viewing in greater
detail on VCZM’s online data portal, Coastal GEMS (www.coastalgems.org).

The project planning team, consisting of the A-NPDC, VCZM, NOAA CSC, and MARCO state
representatives, developed the methods described in the following sections.

2.2.1 Stakeholder Identification & Participation

Identifying stakeholders with the most comprehensive knowledge and experiences was
one of the most critical facets of the participatory GIS workshop planning effort. The
project planning team leveraged its combined knowledge of local and regional personnel
to engage a very diverse and broad reaching group of stakeholders. Invitations were
extended to stakeholders who were known to have an extensive history of observing
recreational uses within the field area. Special consideration was given to ensure that
stakeholders for each of the 22 uses were well represented.

Invitations to the workshop were extended to over 110 stakeholders representing the
following sectors:

o Federal Agencies (National Park Service employees and lifeguards, U.S. Fish and
Wildlife Service, NASA, NOAA);

o State Agencies (VA Department of Game and Inland Fisheries, VMRC, VA
Department of Environmental Quality, VA Department of Conservation and
Recreation);

Local Governments (Accomack and Northampton Counties and Seaside Towns)
Defense Agencies (U.S. Coast Guard, U.S. Navy);
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o Law Enforcement Agencies (VA Marine Police division of VMRC, VA Department of

Game and Inland Fisheries Conservation Police Officers);
o Scientists and Researchers (VA Institute of Marine Science, University of VA, Marine

Science Consortium);

o Non-Governmental Organizations (The Nature Conservancy, Virginia Eastern
Shorekeeper, Assateague Coastkeeper, Eastern Shore Anglers Club, Surfrider

Foundation, VA Aquarium);
Harbor Masters and Marine Business Operators;

Local Watermen (Aquaculture, Wild Harvesters, Commercial Fishermen, Charter

Fishing Captains);
Ecotourism Guides; and
Knowledgeable Citizens.

In all, 44 stakeholders participated in the mapping process with 29 stakeholders

participating on the first day of the workshop and 14 stakeholders participating on the

second day. A comprehensive representation for the various sectors listed above and for

the different uses was achieved. The workshop invitation flyer and sign-in sheets are

included in Appendix A.

2.2.1 Participatory GIS Process

The participatory GIS process
implemented during the current
study was developed with the
guidance of the NOAA CSC who
had utilized the process in
planning workshops nationwide.
Participants were directed to
draw on digital maps projected
onto a wall using a stylus that
emits signals to an adjacent
reader which immediately adds
the shape they draw to the map.
This innovative method quickly
and efficiently allows users to
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share their thoughts,
compare notes and learn
from others in the group.

On July 10, 2012, the day
prior to the workshop, the
NOAA CSC conducted a
participatory GIS
orientation and staff
training for members of
the project team, which

consisted of staff from the
A-NPDC, VCZM, and MARCO
state representatives from Maryland, Delaware, and New Jersey. The training was
intended to provide a demonstration of the technology and mapping exercise and train
staff on how to perform the various necessary roles during the mapping process.

Participants were invited to attend one of the two workshop dates and upon arrival to the
workshop on their respective day, they were assigned to a breakout group based off their
background knowledge and experience. The project team chose the participants for each
group in a manner that provided the broadest range of backgrounds and experience levels
were equally represented in each group. Each day three to four breakout groups were
established with each group consisting of between six and nine participants. Following a
morning introductory presentation that involved all participants, the breakout groups
retreated to separate rooms where they remained with their group for the remainder of
the workshop.

Each breakout group was led by three to five members of the project team who served
various roles based on their expertise including group facilitator, GIS specialist, and note-
taker. The facilitator facilitated the mapping process and led the group discussions. The
GIS specialist coordinated all technology and assisted participants with technical aspects
of the mapping process. The other members of the project team served as note-takers
who captured details on group discussions and developments. One member of the project
team served the role of “Runner”, who coordinated efforts between each breakout group
to ensure that each group was mapping uses using the same parameters. During the



2.0 METHODS

morning of the first workshop day, NOAA CSC staff served as facilitator and GIS specialist
so the staff from the A-NPDC, VCZM, and MARCO states could observe the process prior to
taking the lead during subsequent sessions. Each use type was mapped throughout the

entire day, one use at a time.

The facilitator started the mapping process for each breakout group by defining the

specific use to be mapped and what it includes and excludes. Participants were first

instructed to draw polygons that represented footprints of general use and then, once

complete, repeat the process for footprints of dominant use. The general and dominant-

use footprints are described in detail in Figure 2.

Use Area
Footprint

Type Purpose

To map the
maximum
footprint
over which
each use
occurs.

General

Definition

Includes all areas in which the
use is known to occur with
some regularity, regardless of
its frequency or intensity. This
does not include areas where
the use may have occurred
once or twice or where it
might conceivably occur now
or in the future.

Mapping Technique

All input is captured and reflected in

the final maps.

To map
those areas
where the
use most
often
occurs.

Dominant

Includes all areas routinely
used by most users most of
the time. Examples could
include: popular swimming
beaches, regular fishing areas
for charter boats, hot spots for
whale watching, consistently
good surfing beaches, etc.

Participants are asked to draw

dominant use areas after reviewing
the drafted general use footprints.
Participants then suggest areas to
be discussed by the group. The final
product represents only those areas

(polygons) agreed upon by the
breakout group, Areas of

disagreement are captured in the

notes but not presented as the
group product.

Figure 2 - Table explaining the general and dominant use footprint types.
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Group discussions during the mapping process would often lead to additional information
being provided for uses regarding seasonal and temporal variations and special events.
For some uses these details were able to be spatially documented, while for others it was
recorded in the notes.

2.2.1.1 Recreational Use Types

A-NPDC and VCZM staff coordinated with staff from the NOAA Coastal Services Center to
establish criteria for the mapping project including selection of recreation use types. The
recreational use types were
organized into three main
use groups:

o Boating for Hire
(Charter) Uses;

o Recreational
Fishing/Hunting Uses;
and

o General Recreational
Uses (Non-
consumptive).

Additionally, historic and

culturally-significant areas were also acknowledged by the project team as being very
important areas. Participants were asked to identify and describe these areas within the
study area to provide information that will assist with efforts to develop strategies for
collecting more comprehensive cultural use information in the future.

Finally, during the two-day workshop, the definitions of the use types were refined by
adding additional details as participants raised questions and offered new ideas that had
yet to be considered during the workshop planning process. Additionally, since use
footprints were defined using the relative and non-quantifying terms, “general” and
“dominant”, there were often occasions where participants would reach consensus on
what these relative terms truly meant. Since the workshop involved multiple breakout
groups working concurrently, it was critical that all participants and workshop facilitators
were using the same parameters as they evolved. To resolve this issue, one member of the
project team was designated as a “runner” whose role was to coordinate and
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communicate any changes or additions to the parameters amongst each breakout group.

Summaries of notes related to processing or other items for each mapped use are included

in Appendix B.

Figures 3 through 6 below describe the 22 different recreational and cultural uses
included during the participatory GIS workshop, and the various ranges of mapping scales

deemed to be appropriate by the project planning team.

Boating for Hire (Charter) Uses

Appropriate
Use Name Definition Mapping Scale
Min Max

. Charter activity related to fishing led
IR by charter vessels of lesser size (e.g. | 1:250,000 | 1:500,000
vessel

6-pack boats)

. Charter activity related to fishing led
Charter fishing - large by charter vessels of greater size 1:250,000 1:500,000
vessel

(e.g. head boats)
Charter Charter activity related to _ _
diving/snorkeling recreational dive or snorkel charters LU S22 L
Charter party cruises Charter activity for cruises 1:250,000 1:500,000
C.harFer wildlife Charter act1v1t}_7 foc_used on wildlife 1:250,000 | 1:500,000
viewing viewing
Charter scenic Charter activity focused on scenic or
. natural area viewing, photography, | 1:250,000 | 1:500,000
viewing L .
historic perspective
Charter transport Charter activity related to transport | 4.,54 4 | 1:500,000
services, ferry boats, etc

Figure 3 - Table showing each boating for hire (charter) use type mapped during
the participatory GIS workshop.
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Recreational Fishing/Hunting Uses

Appropriate
Use Name Definition Mapping Scale
Min Max
Recreational kayak & . o .
non-motorized vessel | A1 fishing activities from private | 4.56 649 | 1:100,000
. non-motorized vessels
fishing
Recn.'eatlonal dive Recreational SFIUBA and free-dive 1:25,000 1:50,000
fishing fishing
Recreational fishing Any fishing activities from private
from motorized motorized vessels, including 1:250,000 1:500,000
vessels tournaments
Recr.'eatlonal shore Recreational flshllng from beaches or 1:50,000 1:100,000
fishing piers
ll:ecreat-lonal Sl Any take of clams or oysters 1:50,000 1:100,000
arvesting
Recreational Any take of waterfowl 1:50,000 | 1:100,000
waterfowl hunting

Figure 4 - Table showing each recreational fishing & hunting use-type mapped
during the participatory GIS workshop.
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General Recreational Uses - Non-consumptive

Appropriate
Use Name Definition Mapping Scale
Min Max
Personal watercraft, outboard
Motorized boating motors, private motorized 1:100,000 | 1:500,000
vehicles
Kayaking, canoeing, rowing,
Paddling paddle-boarding, outrigger 1:50,000 1:100,000

paddling

Sailboats, overnight anchoring,

1:250,000 | 1:500,000
races, regattas

Sailing

Scuba diving, tethered diving,

SnOFkEling, free lell’lg 125,000 150,000

Scuba/snorkeling/diving

Shore Use Barrier island visitation 1:25,000 1:50,000
Surface water sports Surfing, wind-surfing, kite-surfing | 1:25,000 1:50,000
Short and long distance surface
Swimming swimming any distance from 1:25,000 1:50,000
shore

Figure 5 - Table showing each general recreational (non-consumptive) use type
mapped during the participatory GIS workshop.
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Cultural Uses

Appropriate
Use Name Definition Mapping Scale
Min Max

Ocean areas or views with inherent
cultural, traditional, archaeological,

Historic/cultural religious, spiritual, tribal or historic 1:250,000 1:500,000
value
Ocean areas or views that provide
Scenic/natural views unique opportunities for 1:250,000 1:500,000

photography, historic perspective,
visual experience, etc.

Figure 6 - Table showing each cultural use type mapped during the participatory
GIS workshop.

2.2.1.2 GIS Data Post-Processing

After the workshop, the GIS data from each breakout group were compiled, reviewed, and
processed by NOAA CSC and VCZM staff to create over 100 unique data layers for each of
the 22 use types. Notes from the workshop (see Appendix B) were reviewed and
consulted to identify any observed data inconsistencies or gaps. Several follow-up actions
were undertaken including soliciting datasets identified during the workshop and these
data were acquired and integrated into the metadata.

Processing of the raw data included clipping all shapes to the study area. Once this was
accomplished the data was cleaned and edited to fix obvious drawing errors and small
unintended gaps, to replace shapes drawn as placeholders, and to follow all other
participant instructions captured in the notes. Next, an analysis fishnet grid of one square
nautical mile per grid cell was established. Data for each use type was merged, split into
general and dominant use feature classes, and individually joined to the fishnet grid.
Finally, a calculation for the number of breakout groups that mapped a use for any given
grid cell was done, and threshold data analysis was performed to retain the entire general
use footprint but remove the dominant use areas not mapped by a majority (50% or
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greater) of breakout
groups. and These

actions were completed
specifically to the
directions of workshop
participants that were
captured in the notes.

The final data layers for
each use type represent

cumulative averages of
use information compiled by
each of the five breakout
groups. Information from each breakout group was weighted evenly. The project planning
team established a set grid size for each use type that was determined to be most
appropriate for illustration purposes over which each use occurs.

2.2.1.3 Post-Workshop Map Validation

Once processed, participants were invited and encouraged to review and comment on the
accuracy and completeness of the final maps for each mapped use type. Participants were
directed to an online portal where the final data and maps could be viewed. Participants
were then instructed to complete an evaluation form either indicating their approval,
citing inaccuracies and making suggestions for edits to the data, or voicing their
disaproval of the maps and scheduling a follow-up appointment with members of the
project team.

All evaluations received expressed satisfaction of the data and maps as presented and
there were not any suggested edits or expressions of dissaproval.

There beingt no further edits needed, the data and maps were published on the VCZM
Coastal GEMS (www.coastalgems.org). The data and maps will also be made available on

the MARCO Mid-Atlantic Ocean Data Portal (www.midatlanticocean.org) in the near

future, but were not included on the site at the date of this report.
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2.3 Aerial Surveys

In order to validate the recreational use maps
produced during the participatory GIS
workshop, the A-NPDC performed a series of
aerial surveys over Virginia’s Atlantic Coast
during 2012 and 2013 that resulted in direct
observations of recreational uses during

known times of peak use.

Using geo-referenced digital photography

during the flights, information was easily and quickly captured for the types and specific
places where people were recreating. The survey photographs and GIS data were then
processed to create density maps illustrating observed recreational use patterns during
times of peak activity. The aerial survey criteria was developed in a manner that allowed
for direct comparison to the maps created during the participatory GIS workshops.
Specific details on the aerial survey process are described in the following sections.

2.3.1 Flight Methodology & Schedule

Low-level aerial surveys were conducted from a fixed-wing Cessna 182 aircraft, which is
owned and operated by the Virginia Marine Resources Commission (VMRC), to capture
recreational uses on the Seaside during times of peak use. The survey team consisted of a
VMRC pilot and A-NPDC staff member who was responsible for photography and note-
taking. The surveys were conducted following methodology utilized successfully in other
similar studies around Florida (Ault et al., 2008 and Gorzelany; 1998, 2005, 2009).

Photographs were acquired using a Canon PowerShot S100 digital camera with
georeferencing capability that provided spatial information for the plane was at the time
the photograph was taken.

Flights occurred over an established flight path at a constant altitude and speed decided
upon by A-NPDC staff and the pilot. Surveys occured within three miles to the east of the
barrier islands per VMRC policy and were two to four hours in duration depending on
aircraft and pilot availability, weather conditions, times corresponding with peak usage
and optimal visual observation conditions. Flights originated from the airport in Melfa,
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Virginia and covered the seaside from the Maryland/Virginia border on Assateague Island
to the Virginia/North Carolina border. Discussion for this report solely focuses on the
Eastern Shore portion from the border with Maryland to the north and third island from
the south on the Chesapeake Bay Bridge Tunnel (CBBT). Figures 7 and 8 illustrate the
flight paths of the aerial surveys conducted during 2012 and 2013.

Physical data were recorded on flight data logs including the pre-flight National Weather
Service marine forecast, boating and weather conditions, wind speed and direction, air
and water temperature, tide phase, and sea surface conditions. The flight data logs are
included as Appendix G.

In 2012, eight flights were conducted resulting in 1,064 photographs. Four flights
occurred on weekdays and four flights occurred on weekends. These flights occurred on
the following dates:

July 3 (Weekday - Tuesday)

August 19 (Weekend - Sunday)
August 23 (Weekday - Thursday)
August 30 (Weekday - Thursday)
September 1 (Weekend - Saturday)
September 6 (Weekday - Thursday)
September 9 (Weekend - Sunday)
September 22 (Weekend - Saturday)

© O 0 0O O O O O

In 2013, six flights were conducted resulting in 1,035 photographs. Three flights occurred
on weekdays and three flights occurred on weekends. These flights occurred on the
following dates:

July 6 (Weekend - Saturday)

July 27 (Weekend - Saturday)
September 5 (Weekday - Thursday)
September 26 (Weekday - Thursday)
September 28 (Weekend - Saturday)
October 3 (Weekday - Thursday)

O O O O O O
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2012 Flight Paths

Temperancevilley

*Hallvood

2

Flight Date
—— 8/19/2012
— 8123/2012
——— 8/30/2012
—9/1/2012

- 9/6/2012
— 9/9/2012
— 9/22/2012

F A <
~ Y

>
A_NPDC Virginia Coastal Zone M or ©
.................
This project was funded in part by the Virginia Coastal Zone Management
Program at the Department of Environmental Quality through grant number
NATINOS4180122 of the U.S. Department of Commerce, National Oceanic
and Atmospheric Administration, under the Coastal Zone Management Act
of 1872 as amended

Figure 7 - Map illustrating the flight paths of aerial surveys conducted during 2012.
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2013 Flight Paths

z) -

Willis ‘Uashur
\‘Vharl Bay

Flight Date
— 716/2013
— 712712013
———9/5/2013
-~ 9/26/2013
-~ 9/28/2013
— 10/3/2013

A-NPDC

This project was funded in part by the Virginia Coastal Zone Management
Program at the Department of Environmental Quality through grant number
NATINCS4190122 of the U.S. Depantment of Commerce, National Oceanic
and Atmospheric Administration, under the Coastal Zone Management Act
of 1972, as amended

Figure 8 - Map illustrating the flight paths of aerial surveys conducted during 201 3.
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2.3.2 Photograph & GIS Processing

Following the completion of each aerial survey, digital photographs and the accompanying
spatial data were downloaded and incorporated into a GIS database. Once all surveys
were completed, each of the 2,099 photographs, 693 of which were within the Eastern
Shore survey area, were reviewed and processed into a GIS database and density use
maps.

All photographs were georeferenced and captured the latitudinal and longitudinal
position of the aircraft at the time the photograph was taken. ArcPhoto was used to upload
the spatial data for each photograph into a GIS program where the locations of the photos
were used as reference for creating
feature class points for each individual
recreational use observed. Some issues
were experienced with the GPS on
certain flights in the vicinity of the
NASA-Wallops Flight Facility due to
restrictions on GPS signal for security
purposes. Additionally, two flight paths
had to be altered due to airspace
restrictions at the NASA-Wallops Flight
Facility. The recreational use

photographs where failure of the GPS
signal occurred did not prove to be an
issue as the knowledge and familiarity of the A-NPDC staff allowed for the locations of
each observed use to be properly located in the GIS program.

To allow for comparison with the maps from the participatory GIS workshop, the
recreational use type categories used mimicked those used during the workshop.
Guidelines and criteria for counting the recreational uses were established prior to each
photograph being meticulously reviewed and categorized by use(s) in a Microsoft Excel
spreadsheet (see Appendix F). The guidelines used for determining the counts of
recreational uses were as follows:
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o Only recreational uses were counted and distinguishable commercial uses were

not counted;

Any use observed outside of the field survey area was not included;

Uses captured in multiple photographs were only counted once (i.e. sometimes as
many as three photos were taken of the same subject);

o Uses that were clearly recreational and not commercial but the exact recreational
use could not be determined due to inadequate photograph resolution were
classified as an” Indeterminable Use”;

Vessels that were moored or tied to a dock were not counted;
Vessels that were beached or anchored at a beach were counted as “Motorized
Boating”;

o Any vessel from which recreational fishing was observed received a count of “one”
regardless of how many people were aboard the vessel;

o People standing or wading in waters greater than knee deep were counted as
“Swimming”;

o Best estimates were used for beaches with dense crowds where individual users
were not easily counted;

o People standing or walking in waters less than knee deep were counted as “Shore
Use”;

o Distinguishing boating for hire (charter) uses from general recreational uses was
not possible; therefore, the uses within the “Boating for Hire (Charter) Uses”
category was not used; and

o Any vessels where as few as one fishing rod was visibly vertical and in use were
counted as “Recreational Fishing”.

Once the spreadsheet was populated with counts for each observed recreational use, the
spreadsheet was merged with the GIS metadata. As each point class feature was created in
GIS, it received a unique identification number to match it with the merged spreadsheet
data. Once completed, density maps were created by averaging uses over a grid cell size of
one square nautical mile. This was chosen to mimic the methods used in the creation of
the maps from the participatory GIS workshop.
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3.1 Literature and Data Search

The comprehensive search for
historical recreational data did not
result in the identification of any
existing GIS data, nor were any
existing datasets identified
through the literature search.

Three datasets were identified that
included counts of recreational
uses within the project area. All

existing data were created since
2006 indicating that the process of
gathering data on recreational uses in the area began relatively recently. The three
identified datasets are described in detail in the following sections.

2009 Nature Conservancy Recreational Use Counts

In 2009, the Nature Conservancy conducted a count of Red Knot populations on the
barrier islands from Assateague Island south to Fishermans Island and including some
locations within the coastal lagoons on April 25 and 30; May 14. 21, and 25; and on June 1.
Additional recreational use counts were noted during the bird surveys. Recreational uses
categories included the number of people on the beach, vehicles on the beach, boats
adjacent to the beach, and surf fishermen. The recreational use component of these data is
summarized in Appendix C.

The recreational data for the number of people on the beach, boats adjacent to the beach,
and surf fishermen were within the range of the counts taken during the aerial surveys of
the current study considering the period over which the observations were made.
Additionally for these three recreational uses, the Nature Conservancy’s data identified
similar hotspots as the current study, especially for Assateague Island.

[t is important to note that these data consider one recreational use type that was not
included as a separate classification for the current study, recreational vehicular use on
the beach. Extensive recreational vehicular use was observed on Assateague Island with
624 counts. Vehicles were also observed on Wallops, Assawoman, and Hog Islands.
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Vehicular use accounted for 26% of all recreational use counts. For the current study,
vehicular use was classified as “shore use” and was not assessed by itself.

2006 Virginia Eastern Shorekeeper Recreational Use Counts

In 2006, the Virginia Eastern Shorekeeper produced “Patrol Summary -Observations and
Reports of Human Activity on the Atlantic Barrier Islands on the Eastern Shore of Virginia,”
with funding from VCZM and NOAA. The study included random patrols from Gargathy
Inlet south to Fishermans Island. Six patrols were conducted during the cold weather
months (December-March) and 35 were conducted during the remainder of the year. Most
patrols were conducted during Fridays and Saturdays than the remainder of the week.
Most reported counts are anecdotal but numerical counts for cottages provided. The
recreational use data is summarized in Appendix D

The data does offer insight into where these uses are occurring and this information is in
general agreement with the findings of the current study.

2012 U.S. Fish & Wildlife Service Recreational & Commercial Use Counts

For several months in 2012, the U.S. Fish and Wildlife Service staff at the Eastern Shore of
Virginia National Wildlife Refuge compiled recreational use data, which included both
motorized and non-motorized boating, at the Wise Point boat ramp at the refuge in
southern Northampton County. The recreational use and commercial data are
summarized in Appendix E.

The current study does identify the Wise Point boat ramp as a critical access point for the
seaside on the southern portion of the Eastern Shore. Since the recreational use counts do
not distinguish between individual use types, further correlation with the current study is
not possible.

3.2 Participatory GIS Workshop

As described in Section 2.2, the Participatory GIS Workshop solicited information from a
variety of key stakeholders to produce a series of maps that illustrate where recreational
use generally and predominantly occurs for 22 different recreational and cultural uses.
The Participatory GIS Workshop maps are included as Figures 9 through 36. The maps
have been validated by those who participated and additional stakeholders unable to
attend. While the workshop covered the entire Virginia Atlantic Coast, the discussion
below only addresses the Seaside of the Eastern Shore illustrated in Figure 1.
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Figure 9 - Map illustrating Charter Fishing - Small Vessel general and dominant use
areas for the Virginia Atlantic Coast as described and validated by participants of

the 2012 Recreational Use Participatory GIS Workshop.
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Figure 10 - Map illustrating Charter Fishing - Large Vessel general and dominant
use areas for the Virginia Atlantic Coast as described and validated by participants

of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 11 - Map illustrating Charter Diving & Snorkeling general and dominant use
areas for the Virginia Atlantic Coast as described and validated by participants of

the 2012 Recreational Use Participatory GIS Workshop.
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Figure 12 - Map illustrating Charter Party Cruises general and dominant use areas
for the Virginia Atlantic Coast as described and validated by participants of the
2012 Recreational Use Participatory GIS Workshop.
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Charter Wildlife Viewing
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Figure 13 - Map illustrating Charter Wildlife Viewing general and dominant use
areas for the Virginia Atlantic Coast as described and validated by participants of
the 2012 Recreational Use Participatory GIS Workshop.
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Charter Scenic Viewing
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Figure 14 - Map illustrating Charter Scenic Viewing general and dominant use areas
for the Virginia Atlantic Coast as described and validated by participants of the

2012 Recreational Use Participatory GIS Workshop.
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Figure 15 - Map illustrating Charter Transport general and dominant use areas for
the Eastern Shore of Virginia Seaside as described and validated by participants of

the 2012 Recreational Use Participatory GIS Workshop.
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Figure 16 - Map illustrating Recreational Non-Motorized Vessel Fishing general and
dominant use areas for the Virginia Atlantic Coast as described and validated by
participants of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 17 - Map illustrating Recreational Dive Fishing general and dominant use
areas for the Virginia Atlantic Coast as described and validated by participants of
the 2012 Recreational Use Participatory GIS Workshop.
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Figure 18 - Map illustrating Recreational Fishing from Motorized Vessels general
and dominant use areas for the Virginia Atlantic Coast as described and validated
by participants of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 19 - Map illustrating Recreational Shore Fishing general and dominant use
areas for the Virginia Atlantic Coast as described and validated by participants of
the 2012 Recreational Use Participatory GIS Workshop.
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Figure 20 - Map illustrating Recreational Shore Fishing general and dominant use

areas for the Eastern Shore of Virginia Seaside as described and validated by
participants of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 21 - Map illustrating Recreational Shellfish Harvesting general and
dominant use areas for the Virginia Atlantic Coast as described and validated by
participants of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 22 - Map illustrating Recreational Shellfish Harvesting general and
dominant use areas for the Eastern Shore of Virginia Seaside as described and
validated by participants of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 23 - Map illustrating Recreational Waterfowl Hunting general and dominant
use areas for the Virginia Atlantic Coast as described and validated by participants
of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 24 - Map illustrating Recreational Waterfowl Hunting general and dominant
use areas for the Eastern Shore of Virginia Seaside as described and validated by

participants of the 2012 Recreational Use Participatory GIS Workshop.
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Figure 25 - Map illustrating Motorized Boating general and dominant use areas for
the Virginia Atlantic Coast as described and validated by participants of the 2012
Recreational Use Participatory GIS Workshop.
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Figure 26 - Map illustrating Paddling general and dominant use areas for the
Virginia Atlantic Coast as described and validated by participants of the 2012
Recreational Use Participatory GIS Workshop.
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Figure 27 - Map illustrating Paddling general and dominant use areas for the
Eastern Shore of Virginia Seaside as described and validated by participants of the

2012 Recreational Use Participatory GIS Workshop.
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