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KXKCUTIVK SUMMARY

Introduction

Methods

This report, Nanticoke River
Watershed Boating Assessment Study,
provides a baseline study of the water body
to characterize users and provide insight into
the attitudes of users and shoreline residents.

The study was a cooperative effort of the
University of Delaware Sea Grant Marine
Advisory Service, Maryland Department of
Natural Resources, Chesapeake and Coastal
Watershed Service, Delaware Department of
Natural Resources and Environmental

Control, Division of Fish and Wildlife, and
the Nanticoke Watershed Ajliance,

The study sought to understand the
magnitude of the various activities occurring
on the water and determine the extent to
which conflicts or safety problems exist
between users, to assess peak-use boating
patterns using a Geographic Information
Systeln  GIS! data base, to collect attitudinal
information from various groups to
determine their perceptions of recreational
and commercial boating on the river, and to
assess the possible impact of recreational
boating activity on the natural resources of
the watershed.

To accurately and completely
characterize the resource and the boating
activity that was occurring on the river, a
number of specific procedures were initiated

and completed. These individual tasks were
intended to collectively provide a thorough
picture of conditions on the river and its
tributaries. The data collection procedures
were multi-faceted and included an on-site
field survey of recreational users  n=100!;
mail surveys of riparian property owners
 n=164!, commercial shipping companies
 n=7!, tug/barge operators  n= 1 7! and
commercial watermen  n=3!; and aerial
flights to count and observe on-water
boating activity  n=g!.

Data collected were analyzed in a
number of distinct ways. Initially, frequency
distributions for all questions were tabulated
separately for each of the survey instruments
that were distributed. Where possible,
subpopulations of users were identified to
compare and examine responses to similarly
asked questions, Initially, the on-site survey
of boaters and a subpopulation of residents
who also boated on the Nanticoke River and

tributaries were examined for the variables
that they had in common, In addition, both
residents and boaters in the field study were
asked a few key questions about the
environmental conditions of the river and

their opinions of preferred management
strategies for the river and its tributaries.

Boater Profile and Activity Patterns

On-site boaters were primarily from
the two states bordering the river, Delaware
�5 /o! and Maryland �0'/o!. The majority of
these boaters operated powerboats  95'/o!.



The average size boat was 18.4 feet with an
average engine horsepower of 113 hp.
Almost one-half �8o/o! reported that they
carried some type of communication device
with them while boating. Of these, 48'/o
carried VHF radios and 43'/o carried cellular

telephones on their boats. Nanticoke River
boaters had considerable boating experience.
The on-site survey boaters averaged 18.6
years of experience, with more than 34/o
indicating that they had more than 20 years
of experience operating a boat The average
number of years operating on the river was
12 years. About 29/o of the boaters had
more than 20 years' experience, and
approximately 55'/o of the boaters had less
than 10 years navigating the river. The
majority of the on-site boaters rated their
boating skill level as either intermediate
�9/o! or advanced �1'/o!. Thirty-seven
percent of them indicated that they had taken
a boater safety education course.

Fifty-nine percent of those
responding to the landowner survey
indicated that they boated on the Nanticoke
River and its tributaries. Forty percent of
these boaters owned one boat, and 50o/o
owned two or more boats. Sixty-seven
percent of the boats owned by the
respondents were powerboats  either inboard
or outboard!, and 16o/o were non-Powered
rowboats, canoes, or kayaks. The average
length of the boat they used most often was
19,9 feet with an average engine horsepower
of 122 hp. More than one-half �2o/o! of the
landowner boaters carry some type of marine
communication device with them while they
boat, with the majority carrying a VHF radio
�4/o!, followed by cellular phones �7'/o!.
Landowning boaters had an average of 30.5
years of boating experience, with 65'/o
indicating they had more than 20 years of

boating experience. Sixty-four percent of
the respondents rated themselves as either
advanced or expert boaters. Forty-seven
percent indicated that they had taken a
boater safety education course.

The average number of days boating
for on-site boaters in 1995 was 19.8 days.
The largest percentage of on-site boaters
boated between 5 and 10 days �3'/o!,
followed by those who boated fewer than 5
days �2o/o! �0o/o of this group of boaters
indicated they did not boat on the river in
1995!. A similar number boated between 11
and 20 days �0'/o!. Eight percent of the
on-site boaters indicated that they boated on
the river 50 days or more the previous year.
Landowner boaters, on average, reported
greater boating participation than on-site
boaters. They responded that they boated an
average of 34,8 days in 1995. Of this total,
23/o boated between 5 and 10 days, and
18/o boated fewer than 5 days,  with 53/o of
these boaters indicating no days of boating in
1995!, Thirty percent of landowner boaters
indicated they boated more than 30 days in
1995, compared with only 16/o of on-site
boaters.

Nanticoke River boaters are primarily
warm-weather boaters, according to those
who were interviewed during the on-site
field survey. The majority of the recreational
boating activity occurs between June 1 and
September 30. July and August are peak
months, with 96/o of boaters indicating they
boat on the river in these months. Use
remains high during September, with 84'/o
reporting participation, but drops off
noticeably in October �7/o! and Rrther in
November �5o/o!. Of aH the boating
activities that boaters could engage in while
on the Nanticoke River and its tributaries,



fishing �1%! was the activity that was
mentioned most often by on-site boaters.
Cruising �4oia! was the next most popular
boating activity on the river, followed by
waterskiing/tubing �6o/o} and sightseeing
�6''o!, Six percent of the respondents
indicated they also swam from their boats in
the river.

GIS Analysis

The GIS phase of the study focuses
on map data generated from the eight aerial
flights conducted during the 1996 boating
season. All of the data collected from each

flight were aggregated into one GIS map.
The intent of aggregating the aerial
observation data was to depict recreational
boating activity throughout the summer
tnonths and not just for a single day, By
aggregating the data, areas of the river that
were used most often by certa.in groups of
boaters could be readily identified.

The total observations for the eight
aerial Rights were relatively light. They
averaged 96 sightings per day, with a range
of 47 to 160. The Delaware Nanticoke-
Broad Creek area had the highest number of
total activity sightings  n=245!, followed
closely by the southern-most section of the
river, at the mouth of the Chesapeake Bay,
with 244 activity sightings. These two river
segments accounted for 64% of the total
aetiVity ObscrvCd OVCf thC eight dayS Of aerial
flights, The Marshyhope Creek accounted
for another 18o/o of the total activity, the
Maryland-Upper area accounted for 13%
and only 5'/o of the total boating activity was
observed in the Maryland-Middle area,

The recreational use patterns
examined in this spatial analysis include

fishing, cruising, waterskiing, jetskiing,
swimming, sightseeing, sailing, crabbing,
sailboarding, and canoeing/kayaking.
Fishing was the predominant activity
observed during the aerial Rights, comprising
42'io of the total sightings. Fishing was the
top-rated activity on six of the eight aerial
flight days. This was followed by cruising
boats �5%! and waterskiing �3/o!,
Waterskiing  and tubing behind boats!
represented 13% of all the activity observed.
Jetskiing �%!, swimming from boats �%!,
sightseeing �%!, sailing �%!, crabbing
�%!, canoeing/kayaking �%! and
sailboarding  <1%! represented the
remainder of activities that were observed

through this phase of the study.

Boating Quality

Boaters primarily use the Nanticoke
River and its tributaries to participate in
specific recreational activities with their
watercraft. However, there are other
attributes that also make the water body an
attractive resource to enjoy. Overall, the
reason that received the highest response
rate by on-site boaters was its peaceful
location  80'/o!, This was followed closely
by the scenic quality of the river and its
tributaries �5%!, adequate water depth
�4%!, dose to their horne or where they
were staying �3o/o!, and there were adequate
channel markers on the river �1'/o!. The
lowest rated reason for boating on the
Nanticoke River, according to on-site
boaters, was good swimming �2'lo!.
Landowning boaters' top choices for boating
on the river included opportunities to
observe wildlife �9'ro!, there was not a lot
of other boating �6'ro! and the river's wide
channel �9'fo!. The reasons least likely to
influence boating on the river included



adequate channel markers �6%! and
adequate water depth �4%!.

On-site boaters rated boating
conditions on the river the day they boated.
A five-point scale was used, with 1 =strongly
disagree and 5=strongly agree, Three
statements received fairly strong agreement
from respondents in the field. They included
I throughly enj oyed my boat trip today �. 38
mean response rating and 96% agreed or
strongly agreed!; boating conditions on the
river and its tributaries were safe �,08
mean response rating and 89% agreed or
strongly agreed!; and there are adequate late
enforcement patrols on the river and its
tributaries �.41 mean response rating and
58% agreed or strongly agreed!.

The stateinents that boaters tended to
disagree with were those that pointed
towards negative behavior by boaters on the
water or unsafe boating conditions. These
included I nearl> had an accident on the
river because of croiided conditions �.55
mean response rating and 1% agreed or
strongly agreed!; commercial boat traffic
created condt ti oiis that ii ere hazardous
�,65 mean response rating and 0% agreed
ar strongly agreed!, the behavior of other
boatersinterfered iitthtlre quality of my
boating erperi ence �.80 mean response
rating and 9% agreed or strongly agreed!;
and the noise of other boats reduced my
enjoyment on the riier andits tributaries
�.87 mean response rating and 0% agreed
or strongly agreed!.

Boaters were also asked to rate the
quality of their overall boating trip on the
day they were interviewed using a 10-point
scale, with a rating af 10 signifying a perfect
trip, The mean response rating for all on-site

boaters was 8.3, with 83% of the
respondents rating the day's boating
experience a level of 8 or greater.

Crowding

Oftentimes, crowded boating
conditions may lead to boater conflicts and
possibly accidents, With this in mind, on-site
boaters were asked to rate the crowding
levels on the river the day they were
interviewed using a 9-point scale, with 1=not
at all crowded and 9=extremely crowded.
Fifty percent of the responding boaters
indicated the lowest level of crowding �!,
and no boaters indicated the highest  9!. The
mean crowding level was 2.4 on the 9-point
scale. When landowning boaters rated their
perceptions of crowding using the same 9-
point scale, they rated the river 3.23 on
average. Sixty-five percent of the
respondents rated the crowding low
 between 1 and 3!, 22% rated it medium
 between 4 and 6!, and 13% rated the
crowding high  between 7 and 9!. It is
important to note that residents were asked
to describe the level of crowding throughout
the boating season compared to on-site
boaters who were asked to provide their
daily iinpression of conditions. This may, in
part, explain the higher average rating for
landowners �.2! than for on-site boaters
�.4!,

Boating Impacts

Thirty-eight percent of property
owners reported heavy  9%! or moderate
�9%! recreational traffic along the river.
Forty-four percent indicated they felt the
recreational traffic was light, and 19'/0 had
na apinion, Property owners also indicated
whether recreational boating contributed to



any of a series of negative factors on or near
their property. They were most likely to
respond that boaters always or sometimes
caused pollution and litter in the river �8%!,
shoreline erosion �6%!, disturbance to
wildlife �2%!, and safety hazards on the
river �2%!. They indicated recreational
boaters were least likely to cause damage to
docks and piers �8%!.

Commercial Shipping

When asked to describe the level of

commercial traffic  barges, tugs, etc,! on the
river, only 17% of property owners surveyed
indicated that they felt it was heavy or
moderate. Fifty-eight percent indicated they
felt it was light, while another 25% had no
opinion on the level of commercial traffic.
Property owners were provided a list of
negative factors that may be caused by
commercial shipping traffic along the river
and near their property, They were asked to
indicate whether commercial activity always,
sometitnes, seldom, or never contributes to
the factors identified. The landowners also
had the option of indicating no opinion, if
they were unsure of the effect of shipping on
a certain factor. Shoreline erosion �1%!
was the factor that property owners most
often felt was always or sometimes caused
by commercial shipping activity. Water
turbulence was the next most highly rated
factor; 10% of the owners indicated that it
was always or sometimes caused by shipping
traffic. Invasion of privacy �%! and
uncomfortable noise levels �%! were rarely
attributed to shipping traffic according to
property awners.

Environmental Concerns

When asked to rate the overall

environmental quality of the river and its
tributaries over the past 10 years, or since
they have been visiting the river, 24% of on-
site boaters felt that it was improving, 16%
indicated they felt it was deteriorating and
60% felt that it was not changing very much
or were not sure, When the boaters were

asked to rate the conditions of the living
resources  e.g., fish, crabs, clams! in the
river, one-quarter felt they were improving,
28% reported they felt they were
deteriorating and 47% felt they were not
changing very much or were not sure of the
condition of the resources.

Twenty percent of landowners felt
that the environmental quality was
improving, 12% indicated they felt it was
deteriorating, and 68% felt that it was not
changing very much or were unsure. When
owners were asked to rate the conditions of
the living resources in the river, 12% felt
they were improving, 40% reported they felt
they were deteriorating, and 48% felt they
were not changing very much or were not
sure of the condition of the resources.

On-site and landowner boaters were

given the oppartunity to rate the level of
pollution along the river on a 9-point scale,
ranging from 1 mot at all polluted to
9=extremely polluted. Overall, the mean
poHution rating for the river, as perceived by
on-site boaters, was 3.45. One-fourth of
these boaters �7%! felt the river was not at
all polluted  scale values of 1 or 2!, while
the majority �2%! considered it slightly
polluted  values of 3 or 4!. Only 21% gave
pollution ratings above 4 on the 9-point
scale, and just 3% reported values of 8 or 9,



corresponding to an evaluation of extreinely
polluted, The average rating for landowner
boaters was 3,86. Forty-eight percent rated
the pollution level low  values between I and
3!, 45% rated it medium  values between 4
and 6!, and 7% rated river pollution high,
with scale values between 7 and 9.

User Conflicts

When on-site boaters were asked if
they felt there were any conflicts between
users of the river, 26% indicated they felt
there were conflicts. However, only 3% of
responding boaters reported that they had
observed any boating accidents within the
last year which were due to conflicts
between users. All landowners were asked if
they felt there were any conflicts. Twenty-
two percent reported that they felt there
were conflicts, Like the on-site boaters, only
3% of property owners had observed any
boating accidents within the last year due to
conflicting uses on the river, Twenty-seven
percent of tug/barge operators responded
that they encountered conflicts with
recreational vessels  e.g., close calls, near
accidents, or other navigation problems!
within the past year. However, only 14%
indicated that they had observed a boating
accident within the last year which was a
result of conflicts between users.

Management Considerations

A series of management options were
presented both to boaters interviewed in the
field, and to landowners through the mail
survey. With no surprise, the management
option that gained nearly complete support
from on-site boaters was prohibiting all
discharges of pollutants into the water; 96%
of all respondents favored this option,

Eighty-four percent of landowning boaters
favored this option, and 74% of non-boaters
supported it, making it the most favored
option by both groups of landowners.

Other management options that
received considerable support from on-site
boaters and dealt with protecting the river's
resources included establishing ofl'-limit
zones to protect sensitive resources �4%!,
restrictions on building and development
�6%!, and restricting boat use in shallow
waters to prevent scouring and resource
degradation �3%!, These same options had
considerably less appeal to landowners.
Forty-eight percent of non-boaters favored
ofF-limit zones, and only 38% of landowning
boaters favored this option. Restrictions on
building and development were fairly close
for both segments of landowners �2% for
boaters and 44% for non-boaters! but still
less than the support noted by the on-site
group of boaters.

Both boating groups  82% of on-site
boaters and 72% of landowning boaters!
overwhelmingly opposed limiting the number
of boats using the river. A majority of non-
boaters �1%! also opposed this measure.
There was very little support for this option
from any of the responding groups. There
was also major opposition to limiting the size
and power of boats using the river &om both
boating groups �7% of on-site boaters and
69% of landowning boaters!. Ron-boaters
�0%! favored this measure considerably
more than the boating groups. Zoning the
river to provide for specific uses in
designated places received limited support
from on-site boaters �9%! and considerably
less support from landowners �2% of
boaters and 27% of non-boaters!. A
majority of both boating groups opposed this



option �7'/o of on-site boaters and 67'/o of
landowning boaters!,

The option of placing stricter limits
on harvesting fish, crabs, and clams, etc.
consistently received the lowest level of
support from each responding group �4'ro
of on-site boaters, 31'/0 of landowning
boaters, and 39'to of non-boaters!. Again, it
is noteworthy that a majority of both boating
groups �14io for each group! opposed this
option.

Finally, 43 /o of the responding
shipping firm representatives suggested
certain changes along the river. These
suggestions included enforcing no-wake
zones near commercial loading areas and
regulations that would give a high priority to
commercial shippers' use of the river.
Seventy-one percent of the tug and barge
operators also suggested specific changes
they would like to see along the Nanticoke
River. These suggestions included such
things as additional dredging at certain
locations; better buoy markers, especially
lighted markers and buoys that can withstand
ice conditions on the river; and warning signs
to alert small-boat owners of the commercial

shipping traffic that navigates the river,
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NANTICOKE RIVER WATERSHED

BOATING ASSESSMENT STUDY

INTRODUCTION

In February 1995, members of the Nanticoke Watershed Alliance  NWA! corresponded
with official in both the Maryland Department of Natural Resources  DNR! and the Delaware
Department of Natural Resources and Environinental Control  DNREC! requesting that a boat
traffic study be conducted on the Nanticoke River. The NWA noted that it was concerned about
the effects of recreational and commercial boat traffic on the river. These concerns centered
around the effects of boat traffic on pollution, wake, noise, impacts on wildlife, submerged
aquatic vegetation, shoreline erosion, human population, and water and air quality.

In the ensuing months, cornrnunications between NWA members and officials from the
two state natural resource agencies continued, in order to better define the issues and develop a
scope of work for a proposed study to assess boating conditions on the river and its main
tributaries. At the suggestion of Delaware DNREC Secretary Christophe Tulou, the University of
Delaware Sea Grant Marine Advisory Service  UDSGMAS! was also informed of the proposed
study and invited to join in the discussion, By mid-July 1995, the UDSGMAS had forwarded
correspondence to the NWA Executive Director, Lisa Jo Frech and offered its services to help
address the issues that had been defined.

In September 1995, the NWA organized a boat trip on the Nanticoke River to enable
resource officials from Maryland and Delaware and other interested parties to become more
familiar with the river and its resources. This river trip also gave members of the NWA an
opportunity to further describe their intent for the proposed boat traffic study.

During the winter of 1995 and spring of 1996, the UDSGMAS attended a series of
meetings with members of the NWA, Delaware DNREC and Maryland DNR to discuss the
possibility of working together to assess boating conditions on the Nanticoke River and its
tributaries. During the discussions, Maryland DNR indicated that it had funds to devote to the
study. In further conversations with officials in Delaware DNREC's Division of Fish and Wildlife,
additional funds were obtained to support the project. The UDSGMAS took the lead in
developing a proposal to outline a scope of work. Close working relationships were maintained
throughout the entire project with the MD DNR, NWA, and DE DNREC.

The overall goals of the study, as outlined by the UDSGMAS, were to assess current
activities occurring on the river, identify conflicts in waterway use, describe unsafe boating



behavior or safety problems, and to the extent possible, note any environmental impacts occurring
as a result of vessel traffic.

NANTI KE WATERSHED CHARA TERIZATI N

The Nanticoke River is considered one of the least spoiled rivers of the Chesapeake Bay
even though agriculture, industry, and other development continue to increase along its shores.
The river begins in central Delaware and winds in a southwesterly direction, traversing
Maryland's Eastern Shore, serving as the dividing line for Dorchester and Wicomico counties and
eventually draining into Tangier Sound and the Chesapeake Bay  Figure 1!. The main portion of
the river is approximately 30 miles in length and drains 266,000 acres of Delaware and 125,000
acres of Maryland  Naughten, 1996!. The Nanticoke River is fed by some sizeable tributaries
such as the 20-mile-long Broad Creek, which begins east of Delmar, Delaware, and flows
northwest through Laurel, Delaware, to meet the river near the Nanticoke Wildlife Refuge
 Goggin and Blosser, 1987!. Both Broad Creek and the Nanticoke River begin as freshwater
resources but eventually become brackish waters in their southern portions due to the tidal
influence of the Chesapeake Bay. The diversity of habitat along the river supports a variety
wildlife and attracts people from throughout the region to participate in various activities on its
waters and shores.

Wildlife, particularly birds, flourish on the Nanticoke River. The various ecosysterns of
the river support osprey, falcons, migrating waterfowl  e.g., black ducks, canvasbacks, mallards,
and teals!, heron, kingfisher, fox, deer, turtles, snakes, raccoon, muskrat, nutria  so abundant that
they are considered a pest species!, beaver, otters, owls, and exotic spiders  Naughten, 1996!.
The endangered symbolic bird of America, the bald eagle, can even be found thriving on the river.
Forests on the banks of the river provide homes for much of the wildlife, while at the same time
protecting the river from pollutants that may leach into its waters, Vast wetlands also border the
shore of the river �":o of the land surface of the watershed!, supporting a variety of wildlife in a
scenic setting The river's waters provide habitat and breeding areas to a variety of fish and
shellfish, including American shad, striped bass, largernouth bass, white and yellow perch,
pickerel, catfish, seatrout, bluefish, blue crabs, oysters, and clams  Naughten, 1996!.

The river, rich in wildlife and scenery, creates a demand for recreational activities on its
waters including pleasure boating and fishing. Largemouth bass fishing occurs from April through
November, with the Delaware Bass Anglers Sportsman Society  B.A.S,S.! Federation and other
organizations sponsoring numerous bass fishing tournaments on the river throughout the year. In
1996, there were 4S tournaments held on the Nanticoke River/Broad Creek  including the
Marshyhope Creek!, attracting 7SO anglers. In seven of the last eight years, this region has been
the most popular bass fishing tournament location in Delaware  Delaware DNREC, 1997!. See
Appendix Q for additional information on bass fishing tournament participation in this area.



Figure 1. Nanticoke River Watershed



There is also a great deal of fishing not associated with tournaments or clubs occurring on
the Nanticoke River. The rnarshes and creeks feeding the river provide excellent canoe and kayak
locations, while the wider, winding banks of the river, particularly in the southern portion,
provides ample space for powerboating and sailing, In addition to fishing and pleasure boating,
wildlife watching, waterskiing, and swimming are also popular Nanticoke River recreational
activities,

Adding to the abundant recreational opportunities, the river also offers the opportunity for
history lessons on Native Americans, tall ships, steamboats, slave-running, piracy, and the
Underground Railroad. The Nanticoke watershed is host to a variety of properties listed on the
National Register of Historic Places, including Haiiiet Tubrnan's birthplace  Naughten, 1996!, In
addition to historic locations, the watershed offers designated park and wildlife areas managed by
environmental and governmental organizations, such as the Blackwater National Wildlife Refuge
managed by the U, S, Fish and Wildlife Service.

NANTI KE RIVER BOATING ACCE S

Recreational boating is one of the most popular activities engaged in by individuals
recreating on the Nanticoke River. The types of activities and size of boats vary, often depending
on the geographic location on the river. There are several boating access facilities located along
the river and its tributaries in Maryland and Delaware to serve boaters, They include the
following;

~ Nanticoke Harbor � located on the river in Nanticoke, Maryland. The site contains a
boat basin with 66 slips, a two-lane boat ramp, one pier, and parking for 100 cars and
trailers.

~ Cove Road Recreation Area--located between Nanticoke and Bivalve, Maryland. This
site provides shoulder parking and access for car-top boats only.

Cedar Hill Park Marina � located on the river in Bivalve. The facility has 152 slips, a
two-lane boat ramp, three piers, and parking for 145 cars and trailers,

~ Tyaskin Park � located on the river in Tyaskin, Maryland. The site includes a boat
ramp,

~ Wetipquin Ramp � located on the river in Tyaskin, The site includes a two-lane ramp,
two piers, and parking for 14 cars and trailers.



~ Vienna Ramp--located on the river in Vienna, Maryland. The site contains a one-lane
rainp and parking for 18 cars and trailers at the nearby fire station.

~ Mardela Springs-located on Barren Creek in Mardela Springs, Maryland. The site
contains a one-lane ramp and parking for 20 cars and trailers,

~ Cherry Hill Beach � located on the river at Sharptown, Maryland. The site contains a
one-lane ramp  the Sharptown public ramp!, two piers, and parking for 30 cars and
trailers.

~ Federalsburg VFW � located on the Marshyhope Creek in Federalsburg, Maryland.
The site contains a two-lane ramp, two piers, and parking for 20 cars and trailers.

~ Federalsburg Marina-located on the Marshyhope Creek in Federalsburg. The site
contains a one-lane rainp, two piers, and parking for 57 cars and trailers.

Delaware I.ocati ns

~ Phillips Landing � located on the Broad Creek west of Bethel, Delaware  near the
confluence with the Nanticoke River! and managed by the Delaware DNREC. It
contains three ramps, one floating dock, and parking for 53 vehicles and 27 boat
trailers.

~ Seaford Public Boat Ramp � located on the river in the town of Seaford, Delaware,
There is a two-lane ramp and parking for 24 vehicles and 17 boat trailers.

~ Walker's Marina-a private marina located up Lewes Creek, south of Seaford, The
facility has 21 slips, a boat repair shop, and gasoline and diesel fuel are available.

RIVER ZONING CLASSIFICATION

The Nanticoke River and its major tributaries encompass a large geographic area The
water body, in fact, is too large and diverse to examine as a single unit. For purposes of this
study, the river and its tributaries were organized into five distinct zones  Figure 2!. This inade it
possible to characterize the extent of boating activity in identifiable geographic areas. The
identified zones include the following:



~ Maryland-Lower  MD-Lower!--This area begins at the mouth of the river and extends
northward to Chapter Point  an identifiable geographic point on the east side of the
river!. This lower section of the river is characterized by its broad width. The width
of the river in this zone ranges from about 1-3/4 miles at the mouth to about 2,100 feet
at Chapter Point. In some locations it is nearly 2 miles wide.

~ Maryland-Middle  MD-Middle!-This area extends from Chapter Point and proceeds
north to the town of Vienna, Maryland. This section of the river meanders
considerably, and large tracts of wetlands buffer the shoreline. The width for this
section of the river ranges from 650 feet to approximately 2,650 feet, with an average
of about 1,800 to 2,000 feet.

~ Maryland-Upper  MD-Upper! � This section of river extends from Vienna north to the
Maryland/Delaware border. This area has two towns along the river  in addition to
Vienna, Sharptown, Maryland, is a short distance to the north!. River width ranges
frotn 600 feet to about 1,800 feet, The average width of this section of river is in the
1,200 to 1,300 foot range.

~ Marshyhope Creek-This major tributary of the river converges with the Nanticoke
River south of Sharptown and extends northward to the town of Federalsburg,
Maryland, a distance by water of over 15 miles, The creek meanders through pristine
marsh and forested areas. It is about 800 feet wide, at its mouth, and maintains this
width for nearly three-quarters of its distance. The creek begins to narrow to 200 feet
or less as it nears Federalsburg.

Delaware Nanticoke-Broad Creek � This river segment is the only one entirely in
Delaware and extends from the Maryland/Delaware state line northward to the major
community of Seaford, Delaware. The two sections that make up this area are quite
unique, First, there is extensive residential development along the Nanticoke shoreline
and the town of Seaford also has considerable commercial and industrial development,
This section of the river ranges in width from about 450 feet to approximately 1,200
feet, The average width falls between 700 and 800 feet. The second section, Broad
Creek, is the narrowest tributary in the study area. It converges with the Nanticoke
River south of Woodland, Delaware, It is also very pristine and meanders to the east
through the towns of Bethel and Laurel, Delaware. The creek ranges in width from
about 125 feet at its narrowest point to over 600 feet at its widest point.



Figure 2. Nanticoke River Zoning Classification and On-site Field Survey Locations



Prior to this study, data on Nanticoke River users and the activities they engage in were
limited. This project will therefore serve as an important baseline study of the water body to
characterize users and provide insight into attitudes of these users and shoreline residents. The
specific objectives of the study were;

1. to understand the magnitude of the various activities occurring on the water and
determine the extent to which confiicts or safety problems exist between users;

2. to assess peak-use boating patterns using a Geographic Information System  GIS! data
base for display and analysis of the collected aerial data;

3. to collect attitudinal information from various groups to determine their perceptions of
recreational and commercial boating on the river;

4. to assess the possible impact of recreational boating activity on the natural resources
of the watershed.



METHODS

The boating assessment study of the Nanticoke River was quite complex in its design. In
order to accurately and completely characterize the resource and the boating activity that was
occurring on it, a number of specific tasks  data collection procedures! were initiated and
completed. These individual tasks were all intended to be "snapshots" that collectively would
provide a thorough picture of conditions on the river and its tributaries. The following tasks
made up the scope of work for this project.

The data collection procedures were multi-faceted and included an on-site field survey of
recreational users; mail surveys of riparian property owners, commercial shipping companies,
tug/barge operators and cornrnercial watermen; and aerial flights to count and observe on-water
boating activity.

On-site Field urv f Recreational Boaters

Recreational boaters were interviewed after completing their boating trips on the river
during specified days during the 1996 boating season. The field survey coinmenced on the July 4
weekend to correspond with the initial aerial fiight performed by the Maryland DNR. The data
collection was completed on 17 sampling dates between July and September. Investigations by
field interviewers revealed that three primary access sites along the Nanticoke River had the
highest usage, These sites were considered to be representative of the type of boating activity
occurring on the river and became the focus of the on-site survey sample. There were two sites in
Maryland, Cedar Hill Park marina �0% of the interviews! and Sharptown public ramp �5% of
the interviews!; and one site in Delaware, Phillips Landing �5% of the interviews!. One hundred
interviews were collected during the months of July �5%!, August �5%!, and September �0%!.
The majority of the interviews  81%! were collected between the hours of 2:00 p.tn, and 6:00
p.m., as boaters were returning from their day of boating.

M 'l Surv of Watershed Pro

Property owners living within the Nanticoke River watershed in both Maryland and
Delaware were interviewed by mail. The names and addresses used for the mailings were
provided by members of the Nanticoke Watershed Alliance. Questionnaires were mailed to 369
residents on August 23, 1996. Of this total, 199 were mailed to Delaware residents and 170 were
mailed to Maryland residents. A postcard reminder  mailed September 5, 1996! and a second
complete follow-up mailing  mailed September 19, 1996! were sent to residents who had not
previously responded. There were some mail delivery problems associated with the mailing lists
 primarily for the Maryland sample!. Nineteen of the 199 Delaware mailings and 56 of the 170



Maryland mailings were returned as undeliverable mail  wrong or incomplete addresses, occupant
had moved, etc.!. A total of 164 residents returned usable survey instruments. Once the
undeliverable tnail was accounted for, an overall response rate of 56% was attained.

Residents with property along the Nanticoke River and its tributaries had owned their land
an average of 27 years. Thirty percent of the owners had owned their property for 10 years or
less, and 24% owned their property for more than 30 years. Sixty-nine percent of the owners had
a house or dwelling on the property, and about three-quarters of these owners lived in these
residences year-round. The average distance from the dwelling to the river was 323 feet, More
than half �2%! of the owners lived 100 feet or less from the river. Of those respondents who did
not use their Nanticoke River dwelling as their primary residence, 50% lived in other Delaware
towns and 44% lived in other towns in Maryland.

On-water R onnais ance Tri s

Two on-site reconnaissance trips were made by boat to become familiar with the
environmental resources and geographic features of the water body. They were also important to
help gauge boating use patterns, The river trips were critical to the overall study in that they
resulted in a modification of the project's work plan. Instead of making additional boat trips to
assess peak boating activity and record use patterns, aerial Rights were scheduled to collect this
information. The main reason for this modification was the extensive length of the river and its
tributaries, which would have made it difflicult to complete on-water data collection in a timely
manner,

Aerial Fli ht Observations

Aerial flights with trained observers were conducted to docuinent the on-water activities
on selected days during peak boating times of the day, The aerial Rights took place between July
6 and September 2 l, 1996, A total of eight flights were completed, The first flight by Maryland
DNR took place on Saturday, July 6. A state helicopter was used to complete a fly-over of the
entire study area to photograph and record boating activity while it was occurring. A set of 77
slides were produced from this flight, along with a detailed map of where the photos were taken.
Seven additional aerial flights were subsequently completed by a commercial Right service
stationed in Georgetown, Delaware, This firm was selected due to its stafFs famiharity with the
water body and previous experience documenting boating activity for other parties. The flight
observer was provided with a map of the study area and instructed to record type and location of
boating activity on the inap. Each of the aerial Rights was conducted, on a weekend day, during
the peak boating times of the day  between 11:30 a,rn. and 2;30 p,m,!.
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Commerci 1 hi in Surve

A one-page mail survey was developed to collect information from commercial shippers
who use the river to transport various products. Eleven companies were identified as using the
river for shipping, and officials from seven of these companies responded to the survey. In
addition, the executive director of the Delmarva Water Transport Association assisted in
collecting information from firms and businesses that use the river for transporting goods and
products.

Tu ar e 0 erator urve

A two-page mail survey was developed for tug/barge operators working on the river. The
survey collected their observations of boating conditions on the river, The survey instruments
were mailed to shipping companies to forward to their operators. A total of 15 operators
responded to this phase of the data collection,

mm r i 1 W terrnen Surve

A survey instrument was developed and printed in the Maryland 8'arerman 's Gazerre
 September 1996 issue! to gain input from commercial watermen about their uses of and concerns
about the Nanticoke River and its tributaries. Due to the limited success of this initial task  only
three waterrnen responded!, follow-up survey materials were mailed to a local watermen's
organization chapter president for his distribution to local watermen who fish the river. This
second effort again proved futile, as no completed survey instruments were returned. Due to the
poor response rate for this phase of the study, no statistical analysis of watermen responses could
be completed.

Data collected through the various sampling efforts were ana1yzed in a number of distinct
ways. Initially, frequency distributions for all questions were tabulated separately for each of the
survey instruments that were distributed  on-site boater survey, resident mail survey, commercial
shipper mail survey, tug/barge operator mail survey and waterrnen survey!. These frequencies are
reported throughout the report and shown on the copies of the survey instruments included in
Appendices J through N.

Where possible, subpopulations of users were identified to compare and examine
responses to similarly asked questions. There were two elements of the various survey efforts
where this was possible. Initially, the on-site survey of boaters and a subpopulation of residents
who also boated on the Nanticoke River and tributaries were examined for the variables that they
had in common. In addition, both residents and boaters in the field study were asked a few key
questions about the environmental conditions of the river and their opinions of preferred
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management strategies for the river and its tributaries. These comparisons are also examined in
the report

A final method of data analysis was to map and subsequently examine the spatial
distribution of boating activity along the river and adjacent creeks using a Geographic Information
System  GIS!. This included obtaining a basemap from the Chesapeake Bay Foundation, who
had built a data base on the Chesapeake Bay and its tributaries, The basemap and natural
resource data layers, including data on rare, threatened, and endangered species, state and county
boundaries, wetlands, and major roadways, were electronically transmitted. The recreational
boating data  type and location of activity! acquired from the eight aerial flight sampling days
were manually digitized and analyzed, The resulting point-pattern maps  Figures 8-12! depict
aggregate activity use on various segments of the river and creeks. The overall goal of using GIS
technology in water-use planning is to help identify areas of intense use and areas where
conflicting uses may occur.



RESULTS

RECREATI NAL BOATING N THE NANTI KE RIVER

Recreational boating on the Nanticoke River and its tributaries is diverse and growing in
popularity. Although the number of access sites are relatively few for such a large water body,
and this tends to limit the uses, all indications suggest that resource agency officials in both
Maryland and Delaware are anticipating boating to continue to grow. Facility improvements have
been made, or are underway, at Nanticoke Harbor boat ramp in Maryland and at the Seaford
public ramp in Delaware. In addition, a 75-slip marina is proposed to be developed in Blades,
Delaware, a short distance south of Seaford.

As recreational boaters continue to discover the benefits and enjoyment of recreating on
the Nanticoke River and its tributaries, it is likely boating traffic will intensify. These study results
can provide an initial baseline for managers to monitor future boating growth and impacts.

Descri tive Profile f Boaters and Boats s

On-site boaters were primarily from the two states bordering the river, Delaware �54/o!
and Maryland �0/0!. The majority of these boaters operated powerboats  95'/o!. The average
size boat was 18,4 feet with an average engine horsepower of 113 hp  Table 1!. Almost one-half
�8'ra! reported that they carried some type of communication device with them while boating.
Of these, 48'/o carried VHF radios and 43'/o carried cellular telephones on their boats,

Fifty-nine percent of those responding to the landowner survey indicated that they boated
on the Nanticoke River and its tributaries, Forty percent of these boaters owned one boat, 50'/o
owned two or more boats, and the remaining Iso reported owning no boats of their own. Sixty-
seven percent of the boats used most often by the respondents were powerboats  either inboard or
outboard!; 16'/0 were non-powered rowboats, canoes, or kayaks; and the remaining 16/o were
"other" boats, which were mostly work-related boats or skiffs. Although jetskiis were never
selected as the boat used most often, 8'ro of the landowner boaters reported also owning at least
one jetski. The average length of the boat used most often was 19.9 feet with an average engine
horsepower of 122 hp  Table 1!. More than one-half �2 Jo! of the landowner boaters carry some
type of marine communication device with them while they boat, with the majority carrying a
VHF radio �4'/o!, followed by cellular phones �7'/0!.

Nanticoke River boaters had considerable boating experience. The on-site survey boaters
averaged 18.6 years of experience, with more than 344/o indicating that they had more than 20
years of experience operating a boat  Table 1!. On-site boaters were also asked about their
experience boating on the Nanticoke River. The average number of years operating on the river
was 12 years. About 29'/0 of the boaters had more than 20 years' experience, and approximately
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55~ra of the boaters had less than 10 years navigating the river. The majority of the on-site boaters
rated their boating skill level as either intermediate �9'/0! or advanced �1'jo!. Thirty-seven
percent of them indicated that they had taken a boater safety education course.

Landowning boaters had an average of 30.5 years of boating experience, with 65 fo
indicating they had more than 20 years of boating experience. Sixty-four percent of the
respondents rated themselves as either advanced or expert boaters. Forty-seven percent indicated
that they had taken a boater safety education course  Table 1!.

Boat Use Pattern

Since the study was being conducted during the summer of 1996, and boaters were still
engaged in their seasonal boating patterns, both on-site and landowner boaters were asked about
the total number of days they boated on the river the previous year �995!. The average number
of days boating for on-site boaters in 1995 was 19.8 days  Figure 3!. The largest percentage of
on-site boaters boated between 5 and 10 days �3'/o!, followed by those who boated fewer than 5
days �2'la! �0lo of this group of boaters indicated they did not boat on the river in 1995!. A
similar number boated between 11 and 20 days �0/0!. Eight percent of the on-site boaters
indicated that they boated on the river 50 days or more the previous year.

Landowner boaters, on average, reported greater boating participation than on-site
boaters, They responded that they boated an average of 34.8 days in 1995. Of this total, 23'/o
boated between S and 10 days, and 18'ro boated fewer than 5 days,  with 53'/0 of these boaters
indicating no days of boating in 1995!. Thirty percent of landowner boaters indicated they boated
more than 30 days in 1995, compared with only 16' of on-site boaters  Figure 3!.

Both groups of boaters were also asked to project their Nanticoke River boating activity
level for 1996. Initially, a smaH group of on-site boaters  the first 27 interviewed! were asked to
indicate whether they would boat more, less, or at about the same level as 1995. Forty-eight
percent noted that they would boat more than in 1995; one-third indicated that they would boat
about the same number of days; and 19'io reported that they would boat fewer days than the
previous year.

14



Table l. Descriptive Profile of Nanticoke River Boaters and Boats

Boat/Boater Characteristics
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16-17 32 20
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Figure 3. Boating Participation on the Nanticoke River by Landowner and On-site Boaters

ARer the first 27 interviews the wording of the question was changed to gain additional
information &om the remaining sample of boaters who were interviewed. Subsequently, an-site
boaters were asked to quantify the number of days they intended to boat in 1996 Twenty-six
percent of the on-site boaters indicated that their boating participation would be between 5 and 10
days and l l and 20 days, respectively. Another 21% noted that they would boat between 21 and



30 days, Seventeen percent of the on-site boaters reported that they would boat more than 30
days in 1996.

When landowner boaters were asked to project their level of boating activity through the
end of 1996, 14'10 indicated that they would boat fewer than 5 days, 19/o indicated that they
would boat between 5 and 10 days, and 23'/o of the respondents reported that they would boat
between 11 and 20 days during the year. Sixteen percent indicated they would boat between 21
and 30 days, and 29 percent reported that they would boat more than 30 days in 1996, Results of
this more detailed questioning about projected boating participation confirmed the pattern of the
initial questions, suggesting that most Nanticoke River boaters planned to spend at least as much
time on the river in 1996 as they had during 1995.

Nanticoke River boaters are primarily warm-weather boaters  Figure 4!, according to
those who were interviewed during the on-site field survey. The majority of the recreational
boating activity occurs between June 1 and September 30. July and August are peak months,
with 96'/o of boaters indicating they boat on the river in these months. Use remains high during
September, with 84'ro reporting participation, but drops off noticeably in October �7'ro! and
further in November �5'Ja!. Springtime use follows a similar pattern, with about one-fis of the
boaters beginning their river use in March �1'ro!, nearly half using the river in April �7/o!, and
almost three-fourths on the river in May �2/o!. Very limited recreational boating activity occurs
during the winter months between December and February.

Figure 4. Seasonal Participation in Recreational Boating by On-site Boaters

17



The majority of on-site boaters interviewed �3%! indicated that they boated mostly on
weekends  Figure 5!. Another 26% indicated weekends and weekdays equally, and 21% noted
that they boated mostly on weekdays. Landowner boaters had somewhat difterent boating
patterns. More of them indicated that they were more likely to boat on weekends and weekdays
equally �6%!, rather than just on weekends �1%! or just weekdays �1%!.

Figure 5, Daily Boating Patterns on the Nanticoke River by Landowner and On-site Boaters

Of all the boating activities that boaters could engage in while on the Nanticoke River and
its tributaries, fishing �1%! was the activity that was mentioned most often by on-site boaters
 Figure 6!, Cruising' �4%! was the next most popular boating activity on the river, followed by
waterskiing/tubing �6%! and sightseeing �6%!. Six percent of the respondents indicated they
also swam from their boats in the river. When on-site boaters were asked to indicate what their
primary activity was the day they were interviewed, it closely paralleled the responses for the

'Cruising and sightseeing might appear to be similar activities, but for the purposes of this
report, cruising is defined as boats moving between activities and/or from their point of departure
to their boating location. Sightseeing, on the other hand, is an activity in itself and is usually done
for the pleasure and benefit of enjoying the scenic nature and qualities of the river and its various
natural amenities. A key identiFying distinction can be the slower speed at which the sightseeing
boater is moving.



overall activity participation. Fishing �9'/o!, cruising �5'/o!, and waterskiing/tubing �5/o! were
the primary activities mentioned most often. When boaters were asked what their secondary
activities were for the day they were interviewed, sightseeing �3'/o! and cruising �0/0! were
mentioned frequently, Fishing �/o! and swimming �/o! were also mentioned as secondary
activities by those who reported more than a single boating activity.

Figure 6. Activity Participation Patterns by On-site Boaters

The average size of a boating group, in the on-site sample, was 2.8 people, with the most
common boating group size consisting of two people �9'/0!. The composition of the boating
groups was diverse, with families �1'/0! the largest group make-up, followed by family/fiiends
�7'/o! and friends �8/o!.
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The majority of the boaters interviewed in the field survey used public boat ramps to
launch their boats. There are a number of reasons why boaters select certain ramps. When
boaters were asked why they used the particular ramp they were using on the day they were
interviewed  Table 2!, two-thirds of all respondents �6'lo! mentioned that it was close to their
horne or where they were staying, followed by the site being well-maintained �0'ro!. Other
important reasons why the particular ramp was selected included parking safety �8'/0!, ease of
ramp use �6'ro!, adequate parking �4/o!, rninirnal ramp traffic �3'ro!, and proximity to desired
destinations on the river �2'/0!.

Table 2. On-site Boaters' Reasons for Using Nanticoke River Launch Ramps

Boaters in the field survey were shown a map and asked to indicate where they had boated
on the river during the course of that day's outing. For purposes of this phase of the study only,
the tnap boaters were shown was divided into four geographic zones. Zone 1  Lower Maryland
Nanticoke! extended from the mouth of the river north to Chapter Point, Maryland, zone 2  Mid-
Upper Maryland Nanticoke! extended from Chapter Point northward to the Delaware/Maryland
state line; zone 3  Delaware Nanticoke-Broad Creek! included the portion of river from the
Maryland/Delaware state line, northward to Seaford and the Broad Creek; and zone 4
 Marshyhope Creek! included the creek in its entirety  see map in Appendix P!. These zones
correspond to the river zoning classification presented earlier  Figure 2! with the exception that
the middle and upper Maryland zones in the original classification were combined in the field
survey zone maps.
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The Delaware Nanticoke and Broad Creek region was the busiest section of the river
according to field survey respondents. Fifty-six percent of the respondents indicated that they had
boated in this section of the river on the day they were interviewed. Thirty-three percent of the
respondents boated in the Lower Maryland Nanticoke region. Nineteen percent of the boaters
indicated they boated in the Mid-Upper Maryland Nanticoke region on the day they were
interviewed, and 15% boated in the Marshyhope Creek. The number of respondents boating in
various river sections, however, may reflect where the sampling took place more than the actual
use levels for the various sections,

Another useful way to report this data is to identify which sections of the river boaters
visited based on where they were interviewed  i.e,, the access site they used!. The total
participation across zones exceeds 100% since boaters could visit multiple sections of the river
 Figure 7!. One hundred percent of the boaters that were interviewed at the Cedar Hill launch
ramp and marina boated exclusively in the Lower Maryland Nanticoke zone.

Boaters who launched their boats froin Phillips Landing were more diverse in their boating
patterns. Although 98% of them boated in the Delaware Nanticoke-Broad Creek zone, 14% also
boated in the Mid-Upper Maryland Nanticoke zone, and 12% visited the Marshyhope Creek,
Boaters launching from the Sharptown public ramp were the most diverse in their boating
patterns, They divided their boating evenly between the Delaware Nanticoke-Broad Creek area
�2%! and the Mid-Upper Maryland Nanticoke zone �2%!. These boaters also visited the
Marshyhope Creek �9%!, and a small number  8%! traveled to the Lower Maryland Nanticoke
area  Figure 7!.

With minor variations, these patterns suggest that boaters tend to use access sites that are
close to their desired boating destinations. Additionally, the Delaware Nanticoke-Broad Creek
area is an intensely visited destination for both Delaware and Maryland boaters. These use
intensity patterns will be explored more fully in the following discussion on aerial flight
observations.

I ANAL YSI ING AERIAL BSERVATIONS

A Geographic Information System  GIS! is designed for the collection, storage, and
analysis of objects and phenomena where geographic location is an important characteristic or
critical to the analysis, While handling and analyzing data referenced to a geographic location are
key capabilities of a GIS, the power of the system is most apparent when the quantity of data
involved is too large to be handled manually. Another advantage of using a GIS is the output of
the finished product, Data obtained from different sources  or at difterent times! can be input into
a GIS and appear on the same basemap for display and analysis. A GIS offered the advantage of
linking spatial data with attribute data, explaining where and what recreational boating activities
were present in the study area.



Figure 7. River Sections Used by On-site Boaters, by Boat Access Point  Boaters Could Visit
Multiple Sections!

This GIS analysis focuses solely on map data generated from the eight aerial observations
conducted during the 1996 boating season. All of the data collected from each flight were
aggregated into one GIS map. The intent of aggregating the aerial observation data was to depict
recreational boating activity throughout the summer months, on the eight sampling days, and not
for just a single day. By aggregating the data, areas of the river that were used most oAen by
certain groups of boaters could be readily identified.

Aerial flight information was used as a data source for the study and each boat recorded
by the observers was registered and digitized into the system as a point. Digitized points were not
intended to be in scale to the actual size of the boat on the map; rather they represent approximate
vessel locations on the river. A color was assigned to each type of boating activity. For example,
fishing boats were registered as yellow points, and waterskiers were symbolized by red points,
This allowed for both the type and the location of boating activities to be visually apparent on the
GIS map.

The total observations for the eight aerial flights completed for this phase of the project
were relatively light, They averaged 96 sightings per day, with a range of 47 to 160. On five of
the eight flight days, the Delaware Nanticoke-Broad Creek area was the busiest boating area; on
the other three days, the MD-Lower area was observed to have the greatest concentration of
activity  See Appendix 0!,

22



The difFerent recreational use activities examined in this spatial analysis include fishing,
cruising, waterskiing, jetskiing, swimming, sightseeing, sailing, crabbing, sailboarding, and
canoeing/kayaking. Fishing was the predominant activity observed during the aerial flights,
comprising 42/o of the total sightings. Fishing was so dominant that it was the top-rated activity
on six of the eight days, This was followed by cruising boats �5/0! and waterskiing  and tubing
behind boats! which represented 13'/o of all the activity observed. Jetskiing �'/0!, swimming from
boats �'/0!, sightseeing �'/o!, sailing �'/0!, crabbing �/o!, canoeing/kayaking �/0! and
sailboarding  <14/o! represented the remainder of activities that were observed through this phase
of the study  Table 3!.

As previously characterized, five areas of the Nanticoke River and tributaries were
identified to geographically segment the watershed: Maryland-Lower, Maryland-Middle,
Maryland-Upper, Marshyhope Creek, and Delaware Nanticoke-Broad Creek. The total activity
level recorded in each section for all eight aerial flights is depicted in Table 4. The Delaware
portion of the river, which includes the northern-most section of the Nanticoke River and Broad
Creek had the highest number of activity sightings  n=245!, followed closely by the southern-most
section of the river, at the mouth of the Chesapeake Bay, with 244 activity sightings. These two
river segments accounted for 64'ro of the total activity observed over the eight days of aerial
flights. The Marshyhope Creek accounted for another 18'/0 of the total activity, the MD-Upper
area accounted for 13'/o, and only 5'/o of the total boating activity was observed in the MD-
Middle area.

B t Activit Locations

The ability to prepare maps depicting boater activity locations, using GIS methods, helps
to present a clearer picture of activity patterns and makes it possible to begin assessing intensely
used areas and possible conflicts between users. This analysis provides resource managers with
another tool to consider in the management of boating activity on the Nanticoke River and its
tributaries. It can be used together with the mail and on-site survey results to target areas in need
of further attention by managers.
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Table 3. Total Recreational Activity Sightings Based on Eight Aerial Flights

Table 4, Total Recreational Activity Sightings Observed on Nanticoke River Segments Based
on Eight Aerial Flights

24



Figure 8 displays all of the activity points where boaters were engaged in an activity
 represented by 10 colors! in the most heavily used section of the waterway � Delaware
Nanticoke-Broad Creek. The most common activities observed were fishing �7Ão!, cruising
�7/a!, and waterskiing or tubing behind boats �2'la!. The remaining activities observed
accounted for less than 14'/o of the total activity locations  Table 5!.

In addition to being the most heavily used zone within the study area, many areas are quite
narrow  Broad Creek in particular!. Phillips Landing public boat ramp is located near the
convergence of Broad Creek and the Nanticoke River. Ample parking for cars and trailers, and a
park-like setting, make this one of the more popular boat launch sites for Delaware-registered
boaters, Another public boat launch site is located in Seaford, Delaware, providing additional
access to this portion of the river for boaters. A number of shoreline residents also keep their
boats at docks or piers along this segment of the river.

This section of the river is used by the widest variety ofboaters. Anglers, waterskiers,
jetskiers, paddlers, and pleasure boaters all recreate here. A number of fishing tournaments are
also held in the region during the summer months, mainly on weekends. Many of those anglers
use bass boats, which have a low draft and high-powered outboard motors, usually exceeding 100
horsepower.

The potential for conflicts in this region could increase as additional boaters use this
portion of the waterway. Due to the narrower width of some sections of the river and Broad
Creek, in particular, the likelihood of boaters encountering one another is greater than in the
southern portions of the study area. Results reported from the on-site survey of boaters indicated
that fishermen cite jetskiers and waterskiers as sources of conflict. Some respondents mentioned
that while they are stationary fishing, boats towing waterskiers tnaintain a high rate of speed in
order to avoid "dunking" the skier while passing their stationary boats, While this may not pose a
problem in wider areas of a water body, in the narrower sections of this portion of the river it may
cause undesired wakes that disturb and disrupt stationary anglers.
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Figure 8. Point-pattern Map of Observed Activity Sites for Delaware Nanticoke-Broad Creek
River Segment  Points are not to scale, but represent approximate locations of activity
sites.!
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Table 5. Recreational Activity Participation by Nanticoke River Segments Based on Eight
Aerial Flights

~ Does not equal 100'Jo due to rounding

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'From convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE Border, north to Seaford, DE, and Broad Creek, east to Bethel, DE

The next most-heavily used section of the river is the Maryland-Lower segment
 Figure 9!. This section is the widest segment of the study area, oAentimes exceeding one and a
half miles in width. Over the eight-day sampling period, 244 activity sightings were observed.
The most frequent activities observed in this zone included fishing �4%! cruising �8%%d!, and
sailing  l0%!. Equal amounts of crabbing �%!, swimming �%!, and sightseeing �%%d! were
also observed in this southern-most segment of the river  Table 5!,
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Figure 9. Point-pattern Map of Observed Activity Sites for Maryland-Lower River Segment
 Points are not to scale, but represent approximate locations of activity sites.!
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The probability of conflict between activities in this zone is low due to the extensive width
of this section of the river and the widespread distribution of use. For example, the near absence
of waterskiers �'fo! and jetskiers �'/0! greatly diminishes the probability of encounters with
fishertnen, Swimming also takes place in this area, specifically near the small, sandy beaches of
Roaring Point, The fact that only a few swimmers were observed over the summer, and that they
appeared to be swimming in close proximity to shallow waters along the shoreline in the widest
section of the river, lessens the potential conflicts between boaters and swimmers.

The Marshyhope Creek was designated as a separate segment of the river due to its length
and the unique physical characteristics that it possesses  Figure 10!. Far fewer total activity
sightings  n=137! were observed on this segment of river than on the two previously discussed.
However, there is still a need to be aware of total boating activity since the creek narrows in the
upper reaches, approaching the town of Federalsburg, Maryland. The major activities observed
on this river segment included fishing �5'to!, cruising �6io!, and waterskiing �0'/o!, Five
percent of the observed activity sightings were canoeing/kayaking; this was one of only two
sections of the entire waterway where this activity was observed  Table 5!.

Even though boating is fairly light in this segment of the waterway, boaters here are more
apt to encounter one another due to the creeks narrow width. The nearby Phillips Landing public
boat launch facility and the Sharptown public ramp, along with two launch ramps in Federalsburg,
offer convenient access to the Marshyhope Creek. For these reasons, the potential for boater
conflicts is present in the Marshyhope Creek area. For example, sightseers and paddlers, which
include both canoers and kayakers, often are on the water to observe and reflect on the
environment surrounding them, traversing the water at slow speeds. Jetskiers and waterskiers
tend to view the surrounding environment as an arena for their high-speed activities. The
narrower width and winding course of the creek make close encounters more likely and could
present safety concerns. Boat wakes may have a greater effect on slow-moving and stationary
boats in the creek than in wider portions of the study area,

Figure 11 depicts the Maryland-Upper portion of the waterway. This section of river
showed three major activities as being dominant and nearly equal  Table 5!. They included fishing
�9 so!, waterskiing �7'fo!, and cruising �6 to!. Nine percent of the total activity sightings were
jetskiing, and 7/o were swimining,

This section of the river is a relatively heavily used section of the study area, even though
total observations recorded were low. The public boat launch facility at Sharptown, Maryland,
was one of the more heavily used access sites during the study period, with the greatest
concentration of activity occurring near the boat launch facility itself. Shore-side swirnining
adjacent to the boat ramps is also popular; however, this is less of a safety concern than it may
appear because a designated swimming area has been roped off to keep swimmers away from boat
launching and landing. The segment of the river near the public access site ranks as a potential
area of concern, due to the multiple uses occurring simultaneously and the presence of jetskiing
and waterskiing activities, which comprised more than one-third of the total activity observed.
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Figure 10, Point-pattern Map of Observed Activity Sites for Marshyhope Creel R.
ver Segment Points are not to scale, but represent approximate locations of act!+ityrvi P sites.!
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Figure 11. Point-pattern Map of Observed Activity Sites for Maryland-Upper River Segment
 Points are not to scale, but represent approximate locations of activity sites !
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The least populated section of river, as determined by aerial observations, was the
Maryland-Middle segment  Figure 12!. Only 42 total activity sightings were counted on the eight
sampling flights. Three activities doininated this section of river-cruising �5'/0!, fishing �9'/0!,
and jetskiing �9/0!. The remaining activities sighted accounted for only 7'/0 of the total activity
observed in this section  Table 5!.

Recreational boating is limited in this area, which averages about half a tnile wide. Most
boating is concentrated in the northern section of this river segment, near the Route 50 overpass.
There is a stnall public boat launch facility in Vienna, Maryland, but it was found to be minimally
used over the course of the study period, Very few, if any, conflicting uses should occur between
boaters in this region, due to the absence of a major boat launching facility and a relatively wide
section of river.

REASONS FOR BOATIN ON THE NANTICOKE

Boaters engage in water-related activities for a variety of reasons, They primarily use the
Nanticoke River and its tributaries to participate in specific recreational activities with their
watercraft. However, there are other attributes that also make the water body an attractive
resource to enjoy, To better understand why Nanticoke River boaters use the resource for their
boating enjoyment, a list of 11 reasons was presented to both on-site and landowner boaters.
Boaters were asked to indicate whether each reason was important to their selection of the
Nanticoke for their boating experience  Figure 13!. Overall, the reason that received the highest
response rate by on-site boaters was its peaceful location  80'ro!. This was followed closely by
the scenic quality of the river and its tributaries �5/o!, adequate water depth �4/o!, close to their
home or where they were staying �3'/o!, and there were adequate channel markers on the river
�14/0!. The lowest rated reason for boating on the Nanticoke River, according to on-site boaters,
was good swimming �2'/a!.

When landowner boaters' responses were examined, a number of responses were very
different from those selected by on-site boaters, Landowning boaters' top choices for boating on
the river included opportunities to observe wildlife �9'ro!, there was not a lot of other boating
�6o/o! and the river's wide channel �9'/o!. The reasons least likely to influence boating on the
river included adequate channel markers �6'/o! and adequate water depth �4'/o!.

The extreme differences presented between boating groups for certain variables  e.g.,
adequate markers, adequate water depth, peaceful location, and scenic qualities! suggest that not
all segments of boaters are alike and that they are looking for a variety of experiences while using
the river. This being the case, it becomes even more important for resource managers and
decision makers to fully understand what motivates users to insure that management measures are
successful in achieving desired goals.
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Figure 12. Point-pattern Map of Observed Activity Sites for Maryland-Middle River Segment
 Points are not to scale, but represent approximate locations of activity sites.!
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Figure 13. Reasons for Boating on the Nanticoke River and Tributaries by Landowner and
On-site Boaters

PERCEPTIONS F RECREATI NAL B ATTN UALITY

On-site boaters were also given the opportunity to rate boating conditions on the river on
the day they boated. A series of statements were read by interviewers, and boaters were
requested to respond to each of the statements. A hve-point scale was used, with I=strongly
disagree and 5=strongly agree. The statements dealt with various concerns, ranging from safety
issues to concerns about law enforcement and public access.

Three statements received fairly strong agreement from respondents in the field  Table 6!.
They included I throughIy enjoyed my boat trip today �.38 mean response rating and 96%
agreed or strongly agreed!; boating condi ti ons on the ri ver andits tributaries were safe �.08
mean response rating and 89% agreed or strongly agreed!; and there are adequate law
enforcement patrols on the ri ver and its tri btrtaries �,4 l mean response rating and 58% agreed
or strongly agreed!.

The statements that boaters tended to disagree with were those that pointed towards
negative behavior by boaters on the water or unsafe boating conditions for boaters  Table 6!.
These included I nearly had an accident on the ri ver because of crowded conditions �. 55 mean
response rating and 1% agreed or strongly agreed!; commercial boat traffi c created conditions
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that ~ere hazardous �,65 mean response rating and 0% agreed or strongly agreed!; the behavior
of other boaters interfered ~ith the quality of my boating erperi enc �.80 mean response rating
and 9% agreed or strongly agreed!; and the noise of other boats reduced my etjtoyment on the
ri ver andits tributaries �.87 mean response rating and 0% agreed or strongly agreed!. The low
number ofboaters who agreed or strongly agreed to these statements further confirms that
boating activity on the river overall is considered safe and that there is currently little concern
about confhcts among the recreational boaters.

Table 6. On-site Boaters' Ratings of Conditions on the Nanticoke River  Mean Rating
Based on Five-point Scale: 1=Strongly Disagree k. 5=Strongly Agree; n=93!

% who Agreej
Strongly Agree

Statement Mean Response
Rating

Thoroughly enjoyed boat trip

Boating conditions on river were safe
96

894.08

Adequate law enforcement on river

Amount of public access limits my use of river
3.41 58

2.30 18

Other boats came closer to my boat than I liked

Noise of other boats reduced my enjoyment on river
2.16 12

1.87

Behavior of other boaters interfered with the quality
of my boating experience 1,80

Commercial boat traffic created hazardous
conditions 1.65

I nearly had an accident on the river because of
crowded conditions 1.55

Oftentimes, crowded boating conditions tnay lead to boater conflicts and possibly
accidents. With this in mind, on-site boaters were asked to rate the crowding levels on the river
the day they were interviewed using a 9-point scale, with 1=not at all crowded and 9=extremely
crowded  Figure 14!. Fifty percent of the responding boaters indicated the lowest level of
crowding �!, and no boaters indicated the highest  9!, The mean crowding level was 2.4 on the
9-point scale.
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To further test whether or not on-site boaters had an enjoyable boating experience, they
were asked to rate the quality of their overall boating trip on the day they were interviewed. A
10-point scale was used with a rating of 10 signifying a perfect trip. The mean response rating for
all on-site boaters was 8.3, with 83% of respondents rating the day's boating experience a level
of 8 or greater.



A follow-up question asked an-site boaters how they would respond to greater crowding
levels on the river in the future. They were given a hypothetical situation, with a randomly
selected level of crowding that was higher than the level they reported for their experience, and
asked if they would spend fewer days boating on the river if this condition prevailed throughout
the boating season. Respondents were divided in their responses, with 45'/0 indicating they would
spend fewer days boating if it were more crowded and 55'/o indicating they would not change
their behavior. The response varied by the extent of crowding posed in the question. Only 6'/o
reported they would boat less frequently if crowding increased to the slightly crowded level,
while 53'/o would boat less if it were moderately crowded, and 59'/0 would boat less if it increased
to extremely crowded conditions. When asked how many fewer days they would boat if
conditions were more crowded, 23'ro reported they would not boat at all under the more crowded
conditions, and 32'/o reported they would reduce their participation by 50'/0. Another one-third
�3'/o! would reduce their boating between 10 and 40'/o, and the remaining 10'/o would reduce
their participation by 80 to 90'/0.

When asked to rate their perceptions of crowding on the river using the same 9-point
scale, landowning boaters rated the river 3.23 on average  Figure 14!. Sixty-five percent of the
respondents rated the crowding low  between 1 and 3!, 22'Jo rated it medium  between 4 and 6!,
and 13~to rated the crowding high  between 7 and 9! It is important to note that residents were
asked to describe the level of crowding throughout the boating season compared to on-site
boaters who were asked to provide their daily impression of conditions. This may, in part, explain
the higher average rating for landowners �.2! than for on-site boaters �.4!.

Landowners also were asked how they would respond if conditions on the Nanticoke
River became more crowded. A majority �1/o! reported that they would spend fewer days
boating if the river became extremely crowded. This is comparable to the 59'/o of on-site boaters
who stated they would boat less under extremely crowded conditions. Most of the landowner
boaters �9'ro! indicated they would reduce their boating participation by 50'/0 or less.  It should
be noted that, due to the mail survey format for data collection, landowners were not given
different levels of crowding in a hypothetical scenario � they were all asked how they would
respond to the worst-case scenario of extreme crowding!.

L n wner P rce tions of Reer ational Boatin Traffic

When property owners were asked to describe the level of recreational boat traffic along the
river, the following pattern emerged. Thirty-eight percent of the respondents reported heavy
 9'/o! or moderate �9'/o! traffic. Forty-four percent indicated they felt the recreational traffic was
light, and 19'/o had no opinion. Property owners generally felt that recreational traffic was heavier
than commercial traffic on the river  see discussion on page 40!, although the majority still
considered recreational traffic to be light or had no opinion about it.
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Figure 14. Comparison of River Crowding Conditions by Landowner and On-site Boaters

Property owners were also requested to indicate whether recreational boating contributed
to any of a series of negative factors on or near their property  Table 7!. Property owners were
most like! y to respond that boaters always or sometimes caused pollution and litter in the river
�8'to!, shoreline erosion �6'ro!, disturbance to wildlife �2%!, and safety hazards on the river
�2%!, They were least likely to cause damage to docks and piers �8%!, Generally, about one-
third of the landowners felt recreational boating contributed to each of the problems listed. These
percentages were considerably greater than the corresponding values for commercial traffic  see
Table 9, page 41!, and are not surprising in light of the heavier recreational traffic perceived by
the resident landowners

Commercial Users' Perce tions f Recreational B atin Traffic

Tug and barge operators were asked a series of questions to gauge their impressions of
whether recreational vessels caused navigational problems to them. When asked to rate the level
of recreational vessel traffic, 13% rated the recreational vessel traffic heavy, 33% rated it
moderate, and 53% rated it light  similar to their rating of the commercial traffic!. Forty-three
percent of respondents believed that there were concentrated areas of recreational vessel use
along the river, primarily in the northern Nanticoke River area between Sharptown, Maryland and
Seaford, Delaware.
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Table 7. Landowners' Perceptions of the Effects of Recreational Boating Traffic on the
Nanticoke River  Percentage claiming "Always" or "Sometimes" Contributes; n=128!

When asked if recreational vessels posed a hazard to their navigation, 53'/0 responded that
boaters did pose navigational problems. The following were identified as causing the most
navigational problems: waterskiers  86'/o!, jetskis  86'/0!, powerboats under 20 feet in length
�74/o!, and powerboats over 20 feet in length �94/o!.

Forty percent of the operators responded that recreational boaters seldom �7'/0! or never
�3'/0! follow general rules of navigation along the river. Eighty-six percent of tug/barge
operators indicated that they perceived recreational boaters seldom �3 /o! or never �3 /o! use
marine radios to monitor bridge-to-bridge communication between commercial transport vessels
along the river. Sixty-seven percent indicated that recreational boaters seldom �0'/o! or never
�7'Ja! respond to common whistle signals by commercial transport vessels along the river.

Commercial shipping firms were asked if there were any factors which would prohibit
them from using the river as a shipping route in the future. Only 14'lo  one response! indicated
that increasing recreational boating traffic on the river would prohibit their use of the river as a
shipping route, However, should this occur, only a 10/o decrease in shipping levels would be
realized.

COMMERCIAL TRANSP RT N THE NANTI KE RIVER

In addition to the recreational boating traffi on the Nanticoke River, there is a significant
amount of commercial shipping that occurs. This activity is primarily tug and barge traffic which
transports various products  fertilizer, fuel oils, grain and gravel, etc,!, Commercial shipping
activity can be seen all hours of the day and night, seven days a week.
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Overall, seven responses were received from officials at businesses located along the river
who used shipping companies to transport products. The average number of trips per year that
each company engages in is 56  this includes each passage up or down the river as a separate
trip!. This figure ranges from a low of 26 trips to a high of 130 trips annually.

When firms were asked why they used the river as a shipping route, the priinary response
was that it was cost effective  86'/o!, followed by it creates fewer environmental impacts than land
transport �9/a! and it is faster than land transport �9'/a!. Other reasons mentioned were that it
was centrally located and that it was the best way to transport large quantities of product in a
short period of time. Firms were also asked if there were any factors which would prohibit them
from using the river as a shipping route in the future. Of the options presented, increased costs
 86'/o! and increasingly hazardous navigational conditions �7'/0! received the greatest number of
responses,

When asked if they were aware of any navigational difficulties, 43'/o of the official
indicated that they were aware of certain navigational problems along the river, which included
difficulties in navigating through the Sharptown bridge, especially in the fog, and poor response
time by railroad bridge attendants.

Forty-three percent of the respondents felt that there were safety concerns along the river.
Concerns focused around issues related to shoaling and the need for adequate dredging and
recreational boats speeding through commercial loading areas  see Appendix H for additional
comments by commercial shippers!.

A total of 15 tug/barge operators responded to the survey instrument designed specifically
to gain their insight and knowledge of operating commercial vessels along the river. These
respondents had an average of 13.8 years experience navigating commercial vessels on the
Nanticoke River. This ranged from a low of one year to a high of 40 years navigating the river.

Forty percent of the responding tug/barge operators inake between 50 and 100 trips on
the river annually  each passage up or down the river counts as one trip!, Twenty-seven percent
indicated they make between 25 and 50 trips per year, 7/o indicated they made between 10 and 25
trips, and 27'/o reported making less than 10 trips annually along the river. Two-thirds of all
respondents reported that their navigation schedule was the same throughout the week, with no
preference for weekdays or weekends. See Table 8 for a listing of reported barge traffic on the
river between May 1 and September 30, 1996,
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When asked to provide their impressions of the amount of commercial traffic along the
Nanticoke River  selecting between heavy, moderate, light, or no traffic!, 47/o of the operators
indicated they thought it was moderate, and 53'/0 felt it was light. Tug and barge operators were
asked to indicate if there were problem areas along the river. With regards to maneuverability,
77 Jo indicated there were areas along the river that were difficult to maneuver in, These areas
included Hawks Nest Shoal to Seaford, Delaware, Woodland Ferry to Seaford, and near the
Vienna  Maryland! Bridge in a moving current.

When asked about problems of visibility along the river, 40'/o indicated that there were
visibility problems along the river. These locations included from Sharptown, Maryland, through
Woodland, Delaware, and up to Seaford.

Sixty-two percent of the operators noted that there were other safety concerns along the
Nanticoke River. Some of these included issues related to shoaling, piers and docks sticking out
into the river too far and too close to turns, and boats speeding around curves too fast  See
Appendix I for additional comments by tug and barge operators.!.

Land wner P rce tion of mmercial Traffi

When asked to describe the level of commercial traffic  barges, tugs, etc.! on the river,
only 17'/o of property owners surveyed indicated that they felt it was heavy  I'/o! or moderate
�6'/o!. Fifty-eight percent indicated they felt it was light, while another 25 percent had no
opinion on the level of commercial traffic.

Property owners were provided a list of negative factors that may be caused by
commercial shipping traffic along the river and near their property. They were asked to indicate
whether commercial activity always, sometimes, seldom, or never contributes to the factors
identified. They also had the option of indicating no opinion, if they were unsure of the effect of
shipping on a certain factor, Shoreline erosion �1'/0! was the factor that property owners most
often felt was always or sometimes caused by cominercial shipping activity  Table 9!. Water
turbulence was the next most highly rated factor; 10'/a of the owners indicated that it was always
or sometimes caused by shipping traffic, Invasion of privacy �'/o! and uncomfortable noise levels
�/0! were rarely attributed to shipping traffic according to property owners.
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Tab]e 8. Reported Barge TraKc ott the Nanticoke River~

~This table presents amvat and departure dates for barge traffic on the Nanticoke River between May and
September 1996, as reported by four businesses using the river to transport products. Most of the reported barge
traffic traveling on the Nanticoke River arrives and departs on the same day. Of the 50 round trips depicted in this
table, 84'Yo were sameMy trips,



Table 9. Landowners' Perceptions of the Effects of Commercial Shipping Traffic on the
Nanticoke River  Percentage claiming Always" or "Sometimes" Contributes;
n=123!

According to the Chesapeake Bay Foundation �996!, the natural resources of the
Nanticoke Watershed support the ecology, economy, and culture for much of the Delrnarva
Peninsula. The river drains over 718,000 acres of wetlands, forests, and farmland; with these
habitats supporting a vast array of natural resources, These valuable assets need to be closely
monitored to insure human activities do not cause irreversible negative impacts, Efforts are
currently underway in both Delaware and Maryland to help protect and enhance the river's
attractive resource base, Delaware official have designated the river as "ERES" waters, thereby
recognizing the river's distinct value as an Exceptional Recreational and Ecological Resource. In
Maryland, the Department of Natural Resources, Natural Heritage Program has identified the
upper Nanticoke and three of the river's tributaries as Natural Heritage Areas

Since many recreational boaters indicated the importance of the river's natural resources
as a reason for boating on the water body, their views and concerns are relevant to the study. A
series of questions solicited boaters' input on issues with environmental overtones. In addition,
boaters' activities are examined with regard to some key environmental issues identified in the
river and tributaries,

P r iv han e inEnvir ninent I ualit

Two on-site survey questions sought to gain the perceptions of river users on how the
environmental quality and living resources of the Nanticoke River were faring When asked to
rate the overall environmental quality of the river and its tributaries over the past 10 years, or



since they have been visiting the river, 24'/o of boaters felt that it was improving, 16ro indicated
they felt it was deteriorating and 60/o felt that it was not changing very much or were not sure
 Figure 15!. When the boaters were asked to rate the conditions of the living resources  e.g., fish,
crabs, clams! in the river, one-quarter felt they were improving, 28'Jo reported they felt they were
deteriorating and 47'/a felt they were not changing very much or were not sure of the condition of
the resources.

Similar to the field survey of boaters, these two questions were used to gain perceptions of
property owners on how the environmental quality and living resources of the Nanticoke River
were faring. When asked to rate the overall environmental quality of the river and its tributaries
over the past 10 years, or since they have been visiting/living in the area, 20'ro felt that it was
improving, 12'lo indicated they felt it was deteriorating, and 68'ra felt that it was not changing very
much or were unsure. When owners were asked to rate the conditions of the living resources in
the river, 12'/o felt they were improving, 4010 reported they felt they were deteriorating, and 48'ro
felt they were not changing very much or were not sure of the condition of the resources.

In comparison, landowners were less likely than boaters to say they were not sure to both
questions, but more likely to state that conditions were not changing very much  Figure 15!.
Property owners �0'/o! were more likely than boaters �8 to! to feel that the river's resources
were deteriorating, but less likely to feel that overall environmental quality was deteriorating
�2/o for landowners versus 16 Ji for boaters!.

P rc tion ofP llu i n vels

Since a large percentage of on-site boaters mentioned that the scenic qualities of the river
�5'/o! and good water quality �7'/o! were important considerations in boating on the Nanticoke,
it was also important to obtain boaters' perceptions of the level of pollution on the river  Figure
16!. Respondents were given the opportunity to rate the river on a 9-point scale, ranging from
1=not at all polluted to 9=extremely polluted. Overall, the mean pollution rating for the river, as
perceived by on-site boaters, was 3 45. One-fourth of the boaters �74/o! felt the river was not at
all polluted  scale values of 1 or 2!, while the majority �2'/o! considered it slightly polluted
 values of 3 or 4!, Only 21'/o gave pollution ratings above 4 on the 9-point scale, and just 3 lo
reported values of 8 or 9, corresponding to an evaluation of extremely polluted.
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Figure 15. Perceived Changes in the River's Environmental Quality and Living Resources Over
the Past IG Years by Landowners and On-site Boaters



A follow-up question asked on-site boaters how they would respond to increasing levels
of pollution on the Nanticoke River. Respondents generally reacted more strongly than they did
to the hypothetical increases in crowding reported earlier Eighty percent said they would spend
fewer days boating if the river and its tributaries became more polluted, Most responded this way
regardless of the amount of increase in the pollution. Fifty percent would boat less if the pollution
increased slightly, while 78'/0 would boat less if the river were moderately polluted, and 88'/o
would boat less frequently if it increased to extremely polluted. The extent of reduced
participation was also greater for hypothetical increases in pollution than it was for increased
crowding on the river, More than one-third of the on-site boaters �5/0! said they would boat no
days under the increased pollution scenario, while one-fourth �5'/o! would reduce their boating
participation by 50/o. About one-fifth �2'/0! reported they would boat 10 to 40'/o fewer days,
while an equal number ofboaters �2'/o! would reduce their participation between 60 and 90/o,

Landowner boaters were also asked to provide their impressions of the level of pollution
on the Nanticoke River and its tributaries, again using a 9-point scale, with 1 =not at all polluted
and 9=extremely polluted. Their average rating was 3,86. Forty-eight percent rated the pollution
level low  between 1 and 3!, 45'/o rated it medium  between 4 and 6!, and 7'ro rated river
pollution high  between 7 and 9!. As in the case of crowding, landowners perceived the river as
more polluted than boaters did,

Landowners also were asked how they would respond if the Nanticoke River became
more polluted. Two-thirds �8'/o! reported that they would spend fewer days boating if the river
became extremely polluted. This is somewhat less than the 88'/o of onsite boaters who stated they
would boat less under extremely polluted conditions, perhaps reflecting the landowners' greater
attachment to the river. 1n this case, less than half �6'/o! of these landowner boaters indicated
they would cut their boating participation by 50'/0 or less, with 37'/o reporting decreasing by 70 to
90'/o, and the remaining 17/0 stating they would not boat at all under these conditions.  Again, it
should be noted that, due to the mail survey format for data collection, landowners were not given
different levels of pollution in the hypothetical scenario � they were all asked how they would
respond to the worst-case scenario of extreme pollution!.

F~infi h

The Nanticoke River Watershed is an important habitat for many species of fish and
wildlife. Freshwater wetlands border nearly all of the major streams, and these wetlands account
for 22'/o of the land surface in the watershed. In addition to many other vital functions, these
wetlands create spawning and nursery areas for fish, primarily striped bass and largemouth bass.
Both of these species use the upper reaches of the Marshyhope Creek and northern-most section
of the river  both Maryland and Delaware portions! as spawning and nursery grounds in the
spring of the year  primarily rnid-April to mid-May!.

45



Figure 16. Comparison of River Pollution Conditions by Landowner and On-site Boaters

To insure that spawning stocks of fish prosper, one important consideration is to maintain
water quality in these critical areas. A major source of degrading water quality is shoreside
development and nutrient runoff  siltation!, which results in increased turbidity of the water.
Boaters can create similar problems of increased turbidity and waves that may also impact
spawning stocks of fish.

Data collected from the on-site field portion of the study shows that a significant number
of boaters do use the river and its tributaries during the spawning seasons for the species
identified above, Forty-seven percent ofboaters indicated they boated during the month of April,
and 72'/o indicated they used the river in May  during primary spawning seasons for both fish!.

An overwhelming percentage of field survey respondents �4'/a! indicate they would
support establishing off-limit zones to protect sensitive resources. If it became apparent that
boaters were impacting the river's spawning populations of striped bass and largemouth bass, it
appears they would support measures to help protect the fish and avoid identified spawning areas.

bmer A uati Ve etati n

One of the measures of a healthy ecosystem is the proliferation of bottom grasses, known
as submerged aquatic vegetation  SAVj. To survive, these grasses live with their leaves at or
below the surface of the water. Distribution of these grasses is dependent upon salinity levels,
water turbulence, soil and sediment conditions, and light penetration. These plants are an
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important link in the food chain of estuarine waters; they provide shelter and food for a variety of
creatures. Many birds, such as Canada geese and bay ducks, depend on SAV as a food source.
Blue herons often feed on the small fish that inhabit the grasses, These hard-working plants help
to reduce erosion and pollution. They play a role in stabilizing the shoreline by trapping sediment,
thus reducing shore erosion and muddiness. As a result, water near grass beds tends to be
cleaner. SAV also acts as a nutrient buffer zone, capturing nitrogen and phosphorus and thereby
slowing down the formation of algal blooms  Chesapeake Bay and Susquehanna River Public
Access Task Force, 1989!.

HistoricaHy, there were well-established SAV beds in the lower Nanticoke River. They
have disappeared since 1970, based on surveys conducted by the U.S. Environmental Protection
Agency and the Virginia Institute of Marine Science, This decline has also reduced the quality of
habitat for certain species of birds and ducks. According to a recent study of the Nanticoke River
watershed  Maryland Department of Natural Resources, 1994!, SAV are re-establishing
themselves in certain places in the river, If this re-establishment continues and SAV populations
are maintained, a majority ofboaters �3'/0! in the on-site field survey supported restricting boat
use in shallow water to prevent degrading these vital resources.

Another environmental concern that affects property along the Nanticoke River and its
tributaries is erosion. There are numerous causes of shoreline erosion, and the severity can
depend on many factors. One of the contributors is turbulence &om recreational boat wakes.
Boats traveling at certain speeds and close to shorelines can cause shorelines to erode if the
shoreline in question is susceptible. The type of shoreline most susceptible to erosion would have
a combination of  I! an exposed point of land in a narrow creek or cove, �! fastland consisting of
easily-eroded material such as sand or gravel, �! a steep nearshore gradient on the shoreline
profile, and �! a location adjacent to a high rate of boating with boats passing relatively close to
the shoreline  Maryland Department of Natural Resources, 1981!. In addition, the Maryland
DNR study also found that boats towing a water-skier created higher boat wakes than those
without a skier in tow. This is an important consideration from the standpoint of the Nanticoke
River, since a significant amount of waterskiing takes place on the river and some of it occurs in
very narrow waterways.

To help gauge the impact of erosion and water turbulence on resident property owners,
they were asked to indicate whether recreational boating and commercial shipping activity
contributed to this concern. Overall, only 10'/o of the property owners indicated that commercial
shipping always or sometimes contributed to excessive water turbulence, whereas 31'/0 indicated
that they felt recreational boating always or sometimes contributed, Twenty-one percent of the
owners indicated that commercial shipping always or sometimes contributes to shoreline erosion,
and more than one-third �60/0! felt that recreational vessels always or sometimes contributed.
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From these results, it does appear that property owners have some concerns about
recreational vessel traffic and its contribution to shoreline erosion. Some residents would be more

impacted by erosion than others, especially those who live in areas where there is a high frequency
of boats traveling within a few hundred feet from the shore and pulling a waterskier or tuber.
This activity occurs primarily in the northern three reaches. Maryland-Upper, Marshyhope Creek,
and Delaware Nanticoke-Broad Creek. The Marshyhope and Broad Creeks are the narrowest
sections of the waterway and would be subject to the most severe erosion.

CONFLICTS BETWEEN RIVER USERS

The following discussion reports on confiict and observed boating accidents from the
groups sampled in this study. Conflicts between Nanticoke River users have been examined, to a
limited degree, in the past. The Delaware DNREC, Division of Fish and Wildlife �992! asked
recreational users whether they had observed any conflicts between groups in the upper
Nanticoke and Broad Creek areas. The specific types of conflicts reported were as follows; boats
causing wakes in no-wake zones at Phillips Landing, waterskiing too close to boats, bass
tournament boats going too fast and causing congestion at ramps, and a general disregard for
other recreational boats by discourteous boaters,

ConAicts between river users were not observed during on-water reconnaissance trips, nor
during the aerial fight phase of the study. Both of these activities, however, were typically
conducted at relatively high speeds and potential conflict situations may not have been obvious.
In order to gain a better understanding of whether conflicts were occurring on the river, all of the
groups who were surveyed were asked to provide their impressions. Additional comments on
conAicts are reported in Appendices A, E, and I.

When on-site boaters were asked if they felt there were any conflicts between users of the
river, 26% indicated they felt there were conflicts. However, only 3% of responding boaters
reported that they had observed any boating accidents within the last year which were due to
conflicts between users  Figure 17!.

AJl landowners were asked if they felt there were any conflicts between users of the
Nanticoke River or its tributaries. Twenty-two percent reported that they felt there were
conflicts. Like the on-site sample of boaters, only 3% of property owners had observed any
boating accidents within the last year due to conflicting uses on the river.

Twenty-seven percent of tug/barge operators responded that they encountered conflicts
with recreational vessels  e.g., close calls, near accidents, or other navigation problems! within the
past year. However, only 14% indicated that they had observed a boating accident within the last
year which was a result of conflicts between users.



When shipping firms were asked if they were aware of any conflicts  e,g., close calls, near-
accident situations, or other navigational problems! their vessels had with other commercial ships
or with recreational vessels along the river, all responses were negative for both questions.

Figure 17. Indicators of Conflict between Users

MANAGEMENT OF THE NANTIC KE

Since Nanticoke River landowners, as well as boaters using access sites to the river, have
a familiarity and appreciation of the watershed and its unique resources, their input into the
selection of management options is vital, A series of management options were presented both to
boaters interviewed in the field, as a final component of the dockside interview, and to
landowners through the mail survey. It is important to note that these management suggestions
are not currently being considered and were only included to solicit ideas and comments on a
range of important issues. Both on-site boaters and landowners had the choice to favor or
oppose the options, or to respond not sure if an option was unclear to them or they had no
opinion.

Table 10 depicts responses to these series of options from three distinct groups. First,
responses from boaters in the on-site field survey are presented. Next, responses from
landowners who also boat on the river are revealed. Finally, landowners who do not boat on the
river are presented as a distinct group with their unique view of the options.



With no surprise, the management option that gained nearly complete support from on-
site boaters was prohibiting all discharges of pollutants into the water, 96'/o of all respondents
favored this option. Eighty-four percent of landowning boaters favored this option, and 74'/o of
non-boaters supported it, making it the most favored option by both groups of landowners.
Other management options received considerable support from on-site boaters and dealt with
protecting the river's resources. They included establishing off-limit zones to protect sensitive
resources �4'/o!, restrictions on building and development �6'/0!, and restricting boat use in
shallow waters to prevent scouring and resource degradation �3'/0!.

These same options had considerably less appeal to landowners. Forty-eight percent of
non-boaters favored off-limit zones, and only 38'/o of landowning boaters favored this option,
Restrictions on building and development were fairly close for both segments of landowners �2/a
for boaters and 44'%%d for non-boaters! but still less than the support noted by the on-site group of
boaters. Non-boaters �4o%%d! were closer to on-site boaters in their support for restricting boating
in shallow waters than they were to landowning boaters �7'/0!.

The option of increasing the number of boat ramps received far greater support from on-
site boaters �9'%%d! than from either landowning boaters �7'/o! or the non-boating group �9/o!.
It is interesting to note that 56'/0 of landowning boaters opposed this option. Increasing boater
purnpouts and dump stations along the river received support from more than one-half of all
responding on-site boaters �3 /o! and landowning boaters �4'/o! but dropped off for non-boaters
�1'%%d!.

Zoning the river to provide for specific uses in designated places received Hmited support
from on-site boaters �94/o! and considerably less support from landowners �2'/o ofboaters and
27'fo of non-boaters!. A majority of both boating groups opposed this option �7'/o of on-site
boaters and 67/0 of landowning boaters!.

The option of placing stricter limits on harvesting fish, crabs, and clams, etc. consistently
received the lowest level of support &om each responding group �4'/o of on-site boaters, 314/o of
landowning boaters, and 39'/0 of non-boaters!. Again, it is noteworthy that a majority of both
boating groups �1/0 for each group! opposed this option.

Both boating groups  82'Jo of on-site boaters and 72'/0 of landowning boaters!
overwhelmingly opposed limiting the number of boats using the river. A majority of non-boaters
�1~/o! also opposed this measure. There was very little support for this option from any of the
responding groups. There was also major opposition to limiting the size and power of boats
using the river from both boating groups �7'/o of on-site boaters and 69'/o of landowmng
boaters!. Non-boaters �0'/o! favored this measure considerably more than the boating groups.
Overall, non-boaters were more inclined to state that they were unsure about more of the
management options than the boating groups, This is understandable, since many of the options
were more applicable to boaters than non-boaters,
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Table 10. On-site Boaters and Landowner Boaters and Non-boaters Favoring and Opposing
Various Management Options for the Nanticoke River  Remaining Percentages
"Unsure" !

Mail SurveyField Survey

On-site
Soaters
 n&3!

Landowner
Boaters
 nW2!

Landowner
Nori-Soaters

 nW5!

Management Olitions

Favor Oppose Favor Oppose Favor Oppose
i
I

84 i 8

II
74 i 0

i

Prohibit discharge of all pollutants into
water

96 ' 3

I
I

74 i 18
I

Establish "oiT-limit" zones io protect
sensitive resources

i
48' ,20

I
38 42

52 ' 38 44 i 26Restrictions on building and development

I
I
I

54 , '9
I

Restrict boat usc in shallow waters to
prevent scouring and resource
degradation

I
63' ,19

I
I

37 , '44

59 i 26 27 i 56Increase tlie number of boat ramps 19 35
I
I

19
Increase the number of boaier
pumpout/dump stations 53 i 17

I 13

I
I

39 I 57
I

Zone the river to provide for specific uses
at specific places 22 i 67

I
27 } 33

1
i

34,' 51
1

i
I

31 i 51
I

Stricter limits on sizc/number of fish,
crabs, clams, etc. that can be harvested 39 34

I
ii

15 I 77
I

i
17,' 69

i

I
I

40 i 34
I

Limit size and power of boats using
waters

8 l 7213 i 82Limit the number of boats using the river 16 51
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Finally commercial shipping firms and tug/barge operators were also asked if they had any
suggestions for changes they would like to see. Forty-three percent of the responding shipping
firm representatives made suggestions such as enforcing no-wake zones near commercial loading
areas and regulations that would give a high priority to commercial shippers' use of the river,
Seventy-one percent of the tug/barge operators also suggested specific changes they would like to
see along the Nanticoke River. These suggestions included such things as additional dredging at
certain locations; better buoy markers, especially lighted markers and buoys that can withstand ice
conditions on the river; and warning signs to alert small-boat owners of the commercial shipping
traf5c that navigates the river.



CONCLUSIONS AND MANAGEMENT IMPLICATIONS

This report summarizes a series of data collection efforts aimed at gaining an initial
understanding of current uses of the Nanticoke River, and their associated impacts on each other.
The results provide a baseline to monitor future changes in river users, boating use patterns, and
boaters' and riparian landowners' attitudes and perceptions about activities on the river,

For the most part, it appears that existing river conditions are generally favorable.
Satisfactory boating experiences were reported routinely by boaters interviewed in the field, with
96% indicating that they thoroughly enjoyed their boating trip. Environmental quality appears
high, both in absolute terms and frotn the perspective of various river user groups. The majority
of all user groups perceived little conflict among river users. Recreational boating quality was
high, with little impact from crowding or environmental pollution. This is not to say, however,
that there are no concerns about the future of the Nanticoke River, nor that all users consider
current conditions ideal.

Recreational boating appears to be growing in popularity, which has led to expansion or
improvements at existing boating facilities as well as a proposal for a new marina. Survey results
confirm resource managers' perceptions of growth in two ways, First, significant numbers of
"new" boaters, or those using the river for the first time in 1996, were found in both the on-site
boater survey �5% ofboaters sainpled! and the landowner survey �0% of landowners who
reported boating participation!, Secondly, frequency of participation, as measured by annual days
spent on the river, was projected by boaters to be higher for 1996 than for the previous year.
While the intentions of boaters to spend more time on the river may or may not be realized, they
are indicative of a quality boating environment with the potential to continue attracting more
boaters,

Fishing and cruising are the dominant boating activities, according to both the on-site
boater survey and aerial flight data. Waterskiing is the next most popular activity and may
present some safety concerns, especially in narrower sections of the river. Jetskiing remains a
minor component of boating on the Nanticoke and has not expanded in popularity to the same
extent as in many other areas. However, while personal watercraft account for only about 5% of
all boats observed on the river in 1996, they account for a disproportionate share of complaints
and comments frotn other river users. Numerous comments, from landowners especially,
indicated a desire to restrict or ban jetskis on the river or to require mandatory education and
training for operators. With personal watercraft  including jetskis! continuing to be the fastest
growing segment of the recreational boating market, resource officials should continue to monitor
the use of these vessels on the river in the future.



Boating patterns on the river show that convenience and ease of access are important
considerations to Nanticoke River boaters On-site boaters generally selected public ramps that
were close to their home or accommodations. Most boaters also limited their boating to the river
section where they launched their boats, Boaters launching from the Sharptown public ramp were
the most diverse in their boating pattens, dividing their boating evenly between the Delaware
Nanticoke-Broad Creek area and middle and the upper Maryland Nanticoke segments,

The highest levels of boating activity were observed in the upper and lower sections of the
watershed. Boating density levels in the lower section, ho~ever, are not considered to be a cause
for concern. The wide expansive features of this section of river allow for multiple uses to occur
with very little potential for conflicts or safety problems among users. The upper section in
Delaware, including Broad Creek, exhibits the highest boating density due to the narrower width
of the river in this area. In addition, this section is used by the widest variety ofboaters. Broad
Creek and the area around Phillips Landing launch ramp were seen as areas in need of closer
monitoring by marine enforcement personnel, Observations provided by survey respondents
indicated that the narrow, winding nature of the creek presents problems, especially from high-
speed boaters and jetskiers. Suggestions were made to impose speed limits along this section of
waterway from the mouth to town of Bethel, Delaware, Concerns were also raised about people
swimming in Broad Creek immediately adjacent to the launching facility. All of these factors
suggest that this upper portion of the river may be the most prone to user conflicts in the future.

Landowners who boat on the river differed in several ways from boaters sampled at major
access points along the river. First, their patterns of participation differed, reflecting the
convenience of direct access from their property. While the majority ofboaters sampled on-site
boated primarily on weekends, landowner boaters were more likely to split their boating time
between weekends and weekdays. Secondly, landowner and on-site boaters show some striking
differences in their reasons for boating on the Nanticoke. Observing wildlife, low boating traffic,
wide river channel, and good swimming were more important to landowners who boated, while
adequate water depth, good fishing and being close to home were more important to boaters
sampled in the field.

Some quality of experience indicators also varied between the two groups ofboaters, with
landowner boaters generally expressing more critical or negative views. For example, landowners
considered river conditions to be more crowded than on-site boaters, and they also perceived
slightly higher levels of pollution than on-site boaters. Reactions to potential management
strategies varied markedly between non-boating landowners and boaters overall. Not
surprisingly, boaters generally showed more support for options that enhanced boating
opportunities and landowners generally were more opposed to restrictions on development or
certain boating practices. Within the landowner sample, reactions to some management options
varied strongly depending on whether or not the riparian owners were boaters. For example,
non-boating landowners were much more likely to favor limiting the size and power of boats
allowed on the river and restricting boat use in shallow waters.
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Based on field observations, aerial flight data, and survey responses, overall boating use
on the river during 1996 was considered light. Aerial data revealed low use levels even during
peak weekend boating periods. The greatest number of boats observed on any single day was
160, with the average for the eight sampling flights being 96 boats per day. The majority of both
landowners and on-site boaters also regarded crowding levels as relatively low on the Nanticoke
River. About one-half of both groups reported that they would spend fewer days boating if the
river became more crowded. Most of these boaters, however, would not reduce their boating
unless conditions became at least moderately or extremely crowded; only 6'fo said they would
change their boating due to slight increases in crowding on the river.

Similarly, most river users considered the river to be relatively unpolluted. Survey
respondents generally reacted more strongly to hypothetical increases in pollution than they did to
hypothetical increases in crowding. Eighty percent of on-site boaters said they would boat less
often if the river became more polluted, and most of these said they would reduce their
participation regardless of the amount of increase in the pollution. Two-thirds of the landowners
surveyed said they would spend fewer days boating if the river became extremely polluted,

Riparian landowners generally felt that recreational traffic on the river was heavier than
the cominercial traffic, although the majority considered recreational trafTic to be light or had no
opinion about it. About one-third of the landowners felt the recreational traffic contributes to
various problems, including pollution in the river, shoreline erosion, disturbance of wildlife, safety
hazards, water turbulence, noise and invasion of privacy. About one-half of the commercial tug
and barge operators surveyed felt that recreational vessels pose some navigation problems,
Overwhelmingly, these operators mentioned the area from Sharptown, Maryland to Seaford,
Delaware as being the most congested with recreational boat trafTic.

Significant amounts of commercial boating trafTic occur on the Nanticoke River.
However, nearly all landowners surveyed considered commercial shipping trafTic to be light and
not a disruptive force in their lives. Shoreline erosion was the only factor that property owners
felt caused some eleinent of concern, but only 21'/o reported that commercial trafTic always or
sometimes contributes to shoreline erosion,

The environmental impacts caused by recreational boating can be numerous and severe
depending on many factors. On the Nanticoke River, these impacts centered around finfish,
submerged aquatic vegetation  SAV!, and shoreline erosion. In each case, concerns are limited to
certain geographic areas and may imply the need for site-specific management actions. The
majority ofboaters surveyed supported management actions that would address threats to these
environmental resources. To more fully assess the environmental impacts caused by boat use on
the river, resource ofTicials should consider initiating environmental monitoring in conjunction
with future boating quality studies. One environmental indicator easily sampled could be water
turbidity, This can be measured during the boating season at specific sites and compared with
boating use intensities on the same sampling days, Through an integrated monitoring approach, a
reliable method of associating boating activity with environmental disturbances could be achieved.
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Conflicts between river users were addressed in several ways, and results generally
suggest that conflict levels are currently relatively low. Only about one-fourth of boaters,
landowners, and tug/barge operators reported that there were any conflicts between the users of
the Nanticoke River. Much lower percentages reported actually observing any incidents resulting
from conflicting uses. Conflicts that were reported centered around jetski issues, boating
courtesy, speed, and noise of boats.

Safe boating practices are key elements to a satisfactory boating experience. Although
many general comments focused on the need for boaters to improve their boat handling skills,
very few boaters reported specific unsafe practices by other river users. Only 12'ro of on-site
boaters noted that other boats came too dose to them while they were boating and there were no
reports of commercial vessels creating hazardous or unsafe conditions. Landowning boaters
reported substantially more boating experience on the river than on-site boaters and were also
more inclined to have taken a boating safety education course. Although all boaters can benefit
from additional boating education, it would be more effective to initially direct any safe boating
messages to users at the major access sites than to landowners who also boat.

Finally, river users generally do not perceive the need for more intensive management of
the river. The majority of all groups, including non-boating landowners, opposed limiting the
number of boats using the river. User groups' reactions to management alternatives tended to
reflect the vested interests of the various groups. For example, boaters more likely favored
development of boating facilities, while landowner boaters generally were opposed to the
development of mare boat ramps. Landowners also were more likely to oppose restrictions on
their boating activity. Many comments received from all user groups expressed the sentiment that
no additional regulations are needed. Apparently, river users value their freedom to use the river
as they wish and generally consider current conditions acceptable and not in need of additional
management efforts.
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APPENDICES A - I

ADDITIONAL SURVEY INSTRUMENT COMMENTS

LANDOWNERS

ON-SITE BOATERS

COMMERCIAL SHIPPERS

TVG/BARGE OPERATORS
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APPENDIX A

LANDOWNER RESPONSES TO CONFLICTS BETWEEN USERS
OF THE NANTICOKE RIVER AND TRIBUTARIES
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APPENDIX B

LANDOWNER RESPONSES TO OBSERVING BOATING ACCIDENTS ON
NANTICOKE RIVER AND TRIBUTARIES DUE TO CONFLICTING USES



APPENDIX C

LANDOWNER RESPONSES SUGGESTING CHANGES FOR

NANTICOKE RIVER AND TRIBUTARIES

Environmental Concerns/Clean-up/PollutiotI

Improve water quality �!

Prevent overflow of municipal and private sewage

Enforce discharge limits by city of Seaford and plants

Control sewage

Education programs regarding how individuals can control pollution to river

Remove trees; don't let people throw leaves in the river

Clean trash out of river

Tighter pollution and eKuent control

Catch basins needed

Clean trash up

Do not allow female crabs to be caught or kept

Limit the capture/sale of "sook" crabs

Help the crabs
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Recreational 80ating  General!

Less boat traffic

License required and test for boaters

Heavy fines for loud and fast bass boats

Bass boats out of control

Limits to ease congestion

Safety course

Waterskiing and tubing in designated areas, not on tributaries

Control inboard power boats

Waive license fee for river residents

Charge for use of ramps if not a Wicomoco County resident

Stricter limits and enforcement  boating!

Limit boat traffic not by numbers, but by area

Recoyuze courteous boaters and DNREC for keeping Phillips Landing so nice
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APPENDIX D

ADDITIONAL LANDOWNER COlVSKNTS

Knviroamental Concerns

Wildlife habitats have improved, increase in endangered species sightings

Noticed environmental quality increase since I was a child

Nitrates a problem

I want to donate land to a good cause

Is it possible to replenish SAV?

Mosquitoes and other insects out of control

Last 45 years river has become much tnore dirty, don't know why

Noise and water pollution, environmental concerns first before monetary gains

Rivers north of the Nanticoke are cleaner due to pumpouts, I assume boaters on other rivers
have more education and respect

No-wake zones could protect the environment

I have seen rnattresses in river

River users should properly dispose of their grabage, DE residents are dumping on unattended
land

There should be a way to enjoy the river without impacting vegetation



67



APPENDIX E

ON-SITE BOATER RESPONSES TO CONFLICTS BETWEEN USERS OF THE
NANTICOKE RIVER AND TRIBUTARIES
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APPENDIX F

ON-SITE BOATER RESPONSES TO OBSERVING BOATING ACCIDENTS
ON NANTICOKE RI'WR AND TRIBUTARIES DUE TO CONFLICTING USES
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APPENDIX G

ON-SITE BOATER RESPONSES SUGGESTING CHANGES FOR

NANTICOKE RlVER AND TRIBUTARIES
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APPENDIX H

COMMERCIAL SHIPPERS' SURVEY

ADDITIONAL COMMENTS TO OPEN-ENDED QUESTIONS
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APPENDIX I

TUG/BARGE OPERATORS' SURVEY
ADDITIONAL COMMENTS TO OPEN-ENDED QUESTIONS
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APPENDIX J

SURVEY INSTRUMENT WITH SUMMARY RESPONSES

FOR ON-SITE SURVEY
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NANTICOKE RIVER BOATING STUDY � 1996
FIELD SURVEY

IF RESPONDENT AGREES, CONTINUE:
Thank you. Now } must choose a person in your party who is willing to answer the
questions. Who in this party �8 years or older! actually operated the boat today?

IF RESPONDENT REFUSES, SAY:
My questions only take 10-15 minutes. You were selected as part of a representative
sample, so your answers are very important. Your answers are confidential and will only
be reported as group statistics.

SEIECT RESPONDENT

BEFORE ASKING QUESTIONS, SAY:
So that the answers will be reliable, I need to read the questions exactly as they are
written.

Where is your permanent home address'.

City ZlpState

INIODUCE YOURSElF. SAY:
I am with the University of Delaware, College of Marine Studies. We are doing a study of
boating on the Nanticoke River. Will you answer a few questions about your experience
here today?



88% Yes ~W ~

If yes, what was that distance [one-way in miles!? mean = 25 miles

lf no, what distance [one-way! did you travel to boat here today? ~mean= mi es

3. How many people were in your boating group today? [include all people using
boat!? [Do~ ASK IF YCNJ CAN oBSH5fF !

Total quean=28 [medi~],9males; mean=.9 femaiesj [mean=A no. under
16 years of age!

Which of the following best describes the composition of your group?

1. Family ~40k 4. Business Associates I 'Yo
2. Friends 18% S. Alone 13'Yo
3. Family/Friends 27% 6. Other

S. How many years have you been a boater? can= 18.6 ears

6. How many years have you boated on the Nanticoke River and its tributaries?

7. How would you rate yourself as a boater?
'Q+ Novice 39'Yo Intermediate 41'Yo Advanced 12% Expert

OBSERVE~R ASK'THESE QUESTIONS:

8. What kind of boat did you use on the Nanticoke River today [e.g., power, sail,
jetski, etc!?

etski = 2%Powe = 95% Sail = 3k

9. How many feet long is this boat? Mean = 18 4 feet

10. What is the total horsepower of your engine s!? Mean = 113 hp.

11. How many days did you boat on the Nanticoke River and its tributaries last year
�995!?
x=19.8 days

2. Did you drive from that location to boat on the Nanticoke River and its tributaries
today?



We are now interested in the number of days you plan to go boating on the
Nanticoke and its tribs this year? Would you say you plan to go:

Less than 5 days - 110/0 5
Between 5 and 10 days - ~6% 6
Between 10 and 20 days - g6%
Between 20 and 30 days - 21%

Between 30 and 50 days - 90k
Greater than 50 days - 8'Yo

Cons "ering all the boating you do, what months of the year do you specifically
boat on the Nanticoke River and its tributaries?  Check all that apply: ! fan ~%
Feb ~7 Mar 21% Apr 47% May ~7% Jun 87% Jul 96'Yo Aug 96% Sep 84%
Oct 57% Nov 25% Dec J 1'Ya

Do you do most of your boating on [check one!:
21'Yo weekdays 53O/0 weekends - holidays/special events
26% weekends at weekdays equally

Have you ever taken a boater safety education course? Yes 37% No ~63'Y
If yes, when was the year of your last course?

Do you usually carry a marine VHF radio, cell phone, or CB  or other means of
communications! onboard your vessel? Yes 48% No ~52

Ifyes, which do you use? VHF-48 Cell Phone -43% B- 10k

What time did you start boating today? a.m. or p.m.

Here is a list of boating activities you might take part in. Please tell me which of
these activities your boating group participated in today.



19. IF RESPONDENT'S GROUP ENGAGED IN MORE TH!Q4 ONE ACTMTY, what
activity do you consider to be your group's primary activity today?

Rshin -49% Cruisin - 25% Wa erskiin - 15%

20. IF RKSPONDENl'S GROUP ENGAGED IN MORE THAN TWO ACTPP'mES, what
activity do you consider to be your group's secondary activity today?

Si htseein - 43% Cruisin - 30%

REFER RESPONDENT TO MAP OF NPÃHCOKE RP/ER AND TRIBUTARIES.

21. On the map, please draw the route that you followed in your boat today.

22. Using the initials from your activity list  Question I 8!, please show on your map
where you participated in each activity.

24. Why did you most enjoy these areas?

25. Which areas of the river or its tributaries did you LEAST EbgOY today?  Record
these on map with an "L'!

26. Why did you least enjoy these areas?

27. Were there any parts of the river you deliberately AVOIDED today?  Record these
on the map with an "A.!

28. Why did you avoid these areas?

23. Which areas of the river or its tributaries did you MOST ENJOY?  Record these on
the map with an "E."!



29. I AM NOW GOING TO READ SOME STATEMENTS ABOUT BOATING ON
THE N!QA1COKE RPVER. BASED ON YOUR EXPERIENCE HERE TODAY,
PLEASE RATE YOUR lEVEL OF AGREEMENT OR DISAGREEMIM WITH
EACH STATKMEMT I READ.  SD = SCtongiy Disagree; D = Disagree U =
Undedded; A = Agme; SA = Strongly Agree!

1 ok 8%

I thoroughly enjoyed my boat trip today. 0 50% 460/o

700/o

l6k 81%

17'k 464k 12%

524k 0 1% 0

50% 0 4% 4%

~ Describe behavior of boaters if A or SA.

13% 654k 4% 2%16%

36ok 63o/o 1%

Boating conditions on the river and its tributaries
were safe.

Other boats came closer to my boat than I liked.

The noise of other boats reduced my enjoyment on
the river and its tributaries.

There are adequate law enforcement patrols on the
river and its tributaries.

I nearly had an accident on the river and its
tributaries today because of crowded conditions.

The behavior of other boaters interfered with the
quality of my boating experience.

The amount of public access limits my use of the
Nanticoke River and its tributaries.

Commercial boat traffic created conditions that were
hazardous.

U A SA

2'/0 61% 28%

4% l 0% 2'k

3% 0 0



30. Using the crowding scale  refer to carr/, how would you describe the boating
conditions on the river today?

1-50% 2-9% 3-23% %5% 5-7% 6 A% 7-1% 8-2% 9%%

Slightly
Crowded

Moderately
Crowded

Not ar. all

Crowded
Extremely
Crowded

31. Suppose conditions on the Nanticoke river and its tributaries were crowded
throughout your boating season. Would you spend fewew days boating on the
river and its tribs?

I. NO - 55~/o

2, YES - 450%%d

If NO, proceed to question 032.

31a.  If YES! Approximately how many fewer days? Please refer to the possible range
of answers on the card I have given you and tell me the letter that corresponds to
your choice.

A.

8.
C.
D.

E.

IOo%%d - 3%

20% - 3%
30o%%d - 13%
404%%d - 74/0

50ok - 32%

F.

G.

M.

7.

60% - 0%
70% - Po%%d
80~%%d - 7%
90% - 30/o

No Days - 230/0



32. In your opinion, how polluted is the Nantlcoke River?

1-19% 2-9% 3-29% 4-23% S-7% 6-8% 7-3% 8-1'Yo 9-2%

Slightly
Polluted

Moderately
Polluted

Not at all

Polluted
Extremely
Polluted

33. Suppose conditions on the Nanticoke River and its tributaries were polluted
throughout your boating season. Would you spend fewer days boating on the
river and its tribs?

NO - 20o/o
2. YES - 80'/o

If NO, proceed to question ¹34.

33a  If YES! Approximately how many fewer days? Please refer to the possible range
of answers on the card I have given you and tell me the letter that corresponds to
your choice.

F.

G.

H.

I.

3.

10o%%d - O'Yo
20o%%d - 6'Yo
30o%%d - 6'Yo

4P% - 8o/o
Spo/o - 25o/o

F.

G.
H.

I.

7-

6P /o - 4'Yo
70% - 2%
80% - 12o/o
90o%%d - 4o/o

No Days -35o/o



34. Why did you choose to engage in boating activities on the Nanticoke River and its
tributaries today? As i read you the following list, please teil me aH that apply.

 AsKNO. 35 oNtV lr ~ umaE neroLmD.!

35. Why did you choose to launch from this particular boating ramp/marina today? As
I read you the following list, please tell me all that apply.

36. On a scale of 1 to 10 �0 being perfect!, how would you rate the quality of your
boating experience today? Mean = 8.3 rating

37. Do you feel there are any conflicts between users of the Nanticoke River and its
tributaries?

26% Yes 74'k No. if yes, please explain:



Have you observed any boating accidents within the last year which you believe
were a direct resuit of conflicting uses on the river and its tributaries?
3% Yes 97% No Ifyes, please explai

38.

Over the past 10 years or since you have been visiting the area, do you think the
environmental quafity of the Nanticoke River and its tributaries has been:

24% improving 33% not changing very much
16% deteriorating 27% not sure

39.

Over the past 10 years or since you have been visiting the area, do you think the
river and its tributaries' resources  fish, crabs, ciams, etc.] have been:

25% improving 19% not changing very much
28% deteriorating 28 k not sure

40.

Woold you favor or oppose each of the following management options for the
Nanticoke River and its tributaries?

Favor

59%increase the number of boat ramps

13% 82%

15% 77%

390/0

66%

S3% 17% 30%

18%

3%96~/0

19% 18%63%

Umit the number of boats using the Nanticoke River
and its tributaries

Umit the size and power of boats using these waters

Zoning the river and its tributaries to provide for
specific uses at specific places

Stricter limits on the size ance/or number of fish,
crabs, dams, and waterfowl that can be taken

Restrictions on buiMing and development

increase the number of boater pumpout and/or
dump stations

Establish "Off Umits" zones to protect sensitive
resources

Prohibiting ail discharges of pollutants into the water

Restrict boat use in shallow water to prevent
bottom scouring and resource degradation

Oppose Not Sure

26% 1S%

S1% 1S%

24% 10%



42. Are there any specific changes that you would like to see occur along the
Nanticoke River and its tributaries? Please explain:

if you would tike a copy of the survey results, please give me your name and
address:

Name:

Address:



APPENDIX K

SURVEY INSTRUMENT WITH SUMMARY RESPONSES

FOR LANDOWNER MAlL SURVEY

90



StA GRANT

COL LEG F. PRO G RAM

L Ilt'I erbltI or I!eluu Pre
Hugh R, ShxrIr Currrlrui
Lev eg Ereluwxre I 99SR-I 29g

Ftrr xexr~rxs
Fax: xanxaa4aar
E-Mao: XAIaES,rAEa~MVSIrnsLRnII

SEA GRAN' CoLLEGE PROGRAM
MARINE ADVISORY SERVICE
700 PtLorrowN RoAD
LEwEs, DE 19958-1298

Summer 1996

Dear Nanticoke River Resident fVisitor:

We are conducting a survey of boating on the Nanticoke River. At the prcscnt time, little information
concerning boating and its associated impacts on the Nanticokc River is available. Management decisions
should consider you, the river user � your experiences, insights, and opinions. Thc success of this study depends
on your response, which win provide us with useful impressions and observations of activities on thc river, as
well as enlightening us to your concerns.

If you would like a copy of a summary rcport when this study is completed, please write your name and
address on a separate sheet of paper and endose it in the return envelope along with your questionnaire, or
send it separately if you wish.

Information from people like yourself is needed to maintain the high quality of the Nanticoke River
watershed. For this reason, we greatly appreciate your interest and assistance in this study.

Sincerely,

James M. Falk
Project Leader

Enclosures

AN EQUAL OPPORTUNITY UNIYER5ITY

Please place your completed questionnaire in the enclosed postage-paid envelope and return it to us as
quickly as possible. Strict confidentiality is guaranteed; questionnaires are coded with identification numbers for
maihng purpl~ only. When your questionnaire is returned to us, we will use the number to check your name
off our maiTing list so that you do not rcceivc any further mailings. Your name wiII never bc placed on the
questionnaire or appear in relation to your responses.



Dear Nanticoke River Residem/Visitor:

About a week ago, you should have received a questionnaire requming infotmanon about
your views on tnattets related to boating on the Nanticokc River. At the rime this postcard was
mailed, we had not yet received your re!ponse. Your answers are very imp+tant and will be
used to represent the responses of other property owners with views similar to yours.

We would greatly appreciate it if you would take a fcw minutes to cotnpletc thc
questionnaire and return it to us in the postage-paid cnvelopc we provided If you have
tnisplaced the questionnaire, or did not receive it, wc wiU send you another one if we do not
hear from you.

Thank you for your help and cooperation.

Sincerely.

Jatnes M. Falk

Project Leader

motet If you have already completed and rentrned the questionnaire, please disregard this
reminder. TItank you fer your preen' response.
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Surnrner 1996

Dear Nanticoke River Resident/Visitor:

About three weeks ago, we sent you a questionnaire seeking your opinions about
boating on the Nanticoke River. If you have already completed your questionnaire, we thank
you for your prompt response, If you have not completed the survey, would you piease take
the time to do so today? It should only take about 15 minutes.

At the present bme, little information is available about boating and its associated
impacts on the Nanticoke River and its tributaries. Management decisions need to consider
you, the river user. Whether you are a fuli-time resident or a seasonal visitor to your property
along the river, your views are important.

We are writing to you again because if our results are to be as reliable and useful as
possible, it is important that each questionnaire be completed and returned. Remember, all
responses will be summarized and handled in strict confidentiality.

A copy of the questionnaire and reply envelope are enclosed in case you did not
receive, or have misplaced, the original materials we sent to you. Once the survey has been
completed, drop the envelope in any mailbox; you need not add any postage.

Your cooperation is greatly appreciated.

Sincerely,

James M. Falk
Project Leader

Enclosures

Ax EQUAL OPPQRTUIRITY O'DIVERSITY

SEA GRANT COLLEGE PROGRAM

MARINE ADVISORY SERVICE
700 PILOTTOWN ROAD

LEWES, DE 19958-1298
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Nanticoke River Boating Study 1996

1. How long have you owned your property along the Nantitoke River or its tributaries? ~mean= 6.7 years

2. Is there a house or other dwelling on your property near the Nanticoke River?

~69 Yes 31eb No

3. If yes, about how far Is your house or other dwelling from the river's edge? toean='I~2 feet

4. Is your house or dwelling on the Nantlcoke River your primary residence or do you usually live somewhere else?

74%4 Permanent Resident

L/EST70iV S.

How many mlles is It from your primary residence to
your riverfront property  one way!?

~Mea = 0 miles

41% No

6. Now many boats do you keep on the Nantlcoke River or its tributaries? mean = 1.6 boats

7, Please answer the following questions with regard to the boat that you use mast o/Pea on the Nanticoke River.

What is the length of your boat? mean= I 9.9 feet
What Is the total horsepower of your engine s!? mean= I 22 hp.
Which of the following best describes your boat?

l2% cabin cruiser 46% runabout 5% pontoon boat 8% rowboat
Jet ski 7% kayakfcanoe 1% sailboat 5% bass boat

a.
b.

- sailboard

I 6% Other:

8. How manyyeam haveyou been a boater? ~me n= 30.5 years

5. Do you boat on the Nanticoke River and Its tributaries?

2 6% Usually live somewhere else

Where is your primary residence?

State:

City or Town:

ZIp Code:



How would you rate yourself as a boater? 4% novice 33% intermediate 43% advanced 21% expert

How many days did you boat on the Nantlcoke River last year �995!? mean= 34.8 days

We are now interested in the number of days you will boat on the Nanticoke River and its trfbutaries this year
�996!? Would you say your overall boating activity will be  pfease check only one!:

14% Less than 5 days 19% Between 10 and 20 days ~% Between 30 and 50 days
~% Between 5 and 10 days 17% Between 20 and 30 days 12% Greater than 50 days

Do you do most of your boating on  check one!:
21% weekdays 31% weekends J% holidays/spedal events ~46 weekends at weekdays equally

Have you ever taken a boater safety education course? 47% Yes 53% No
If yes, what year did you take your last course?

13.

Do you usuafly carry a marine VHF radio, cell phone, or CB  or other fneans of communications! onboard your
vessel?
~'e~ Yes ~f % No If yes, which do you use? VHF Radio - 54% Cell Phone - 37% CB - 10%

14.

Using the following crowding scale, how would you describe the overall boating conditions on the Nanticoke River
and Its tributaries throughout your boating season? Please circle a number that corresponds to your answer.

15.

Not at all Snghtly Moder3tely Extremely
Crowded Crowded Crowded Crowded

Suppose conditions on the Nanticoke River and its tributaries were EXTREMELY CROWDED throughout your
boating season. Would you spend fewer days boating on the river and fts tributaries?

~l.~ Yes 49% No If No, proceed to question 17.

16a. If Yes, approximately how many fewer days'? Please refer to the possible range of answers below and check the
answer that corresponds to your choice.

9% 10% fewer 9% 30% fewer

20% 20% fewer - 40% fewer

fn your opinion, how polluted ls the Nanticoke River? Please cfrcfe a number that corresponds to your answer.

Not at all Snghtly fqoderately F3rtre reeiy
Pollrrted Polluted Polluted Polluted

Suppose conditions on the Nanticoke River and its tributaries were EXTREMELY POI.LUTED throughout your
boating season. Would you spend fewer days boating on the river and its tributaries?

rL8% Yes 32% No I f No, proceed to question 19.

18a.

22% 50% fewer

60% fewer

3% 70% fewer

19% 80% fewer

90% fewer

3 7% I would spend no
days at all boating on the river
and its tributaries.

Why do you choose to engage in boating activities on the Nanticoke River and its tributaries? Please check all that
apply on the Following list.
~Good water quality ~wide rtver channel 477 C oa to horne/other actcommodations f4% Adequare water depth

~l6 Adequate Channel markers~GOOd SWlmmlng ~Scenic quality of river and llS trlbutarleS~Peaceful kyCatlon

~Good fishing ~To observe w}ldlJfe76qfs Not a lot of other boating traffic ~Other.

If Yes, approximately how many fewer days?
answer that corresponds to your choice.

3% 10% fewer 10% 30% fewer

7% 20% fewer 3% 4' fewer

31% 50% fewer 4% 70% fewer 4% 90% fewer days

~Yo 60% fewer 11% 80% fewer 9% l would spend no
days at all boating on the rhyer
and its tributaries.

Please refer to the possible range of answers below and check the



PART III.

Overall impressions of Boating on the Nanticoke River

20. How would you describe the level of commercfaf vessel traNc  tugs, barges, etc.! along the rfver?  Check one,!
~l heavy traffic ~ moderate traNc ~ light trafhc ~ no oplnlon

21, How would you descrfbe the level of rwueetfceaf boating traffic along the rfver?  Check one.!
~ heavy traNc ~ moderate traNc ~ fight trsNc ~ no oplnlon

22. Concemlng your property along the Nantlcoke Rfveror lts tdbutarfes, how often does COMNERCIALSHIPPING contrfbute to the following
factors Identlfled below? Place an tr In the column space that corresponds to your answer,

23. Concernfng your IMoperty along the Nantlcoke River or its trfbutarles, how often does RKRFA'TIONALSQAT!NG contrfbute to the following
factors Identified befow? Place an M ln the column space that corresponds to your answer.

24. Do you feel there are any conflicts between users of the Nanticoke River or its tributaries?
$2% Yes 78% No If yes, please explain:

25. Have you observed any boating acddents within the last year which you believe were a direct result of conflicting
uses on the river?

3% Yes ~7% No Ifyes, pleaseexpiain.



t 26. Over the past 10 years or since you have been visiting or living in the area, do you think the environmental quality
of the Nanticoke River has been:

20% improving ~ Deteriorating $ f% Not Changing Very Much ~1% Not Sure

t 27. Over the past 10 years or since you have been visiting or living in the area, do you thfnk the rfveVs living resources
 fish, crabs, dams, etc.! have been:

I
12% Improving 40% Deterforating 29% Not Changing Very Nuch ~% Not Sure

28, Would you favor or oppose each of the following management options for the Nanticoke River and its tributaries?
Place an x in the column that corresponds to your answer.

FAVOR

Increase the number of boat ramps 48% 27%
Omit the number of boats using the Nanticoke River and its tributaries 65% 24%
Umlt the size and power of boats using these waters 56% I 9%25%

Zone the tfver and Its tributaries to provide for specific uses at specific places 56% 21%23%

Stricter limits on the size and/or number of fish, crabs, clams, and waterfowl that can be taken 34%
Restrfctions on building and development ....

'I 6% 33%

33% 25%

5% 14%

50%

Increase the number of boater pumpout and/or dump stations

Establish Off Umits" zones to protect sensitive resources

prohibit all discharges of pollutants fnto the water . 81%

Restrict boat use in shallow waters to prevent bottom scouring and resoutce degradation... 43% 31% 26%

29. Are there any specific changes that you would like to see occur along the Nanticoke River? Please explain.

FEEL FREE TO PROVIDE ANY ADDmONAL COUNTS:

Thank you for pardcipadn gin our suey.
Please return alfie completed survey in the siped,

se!f-aCkfressed envelope provided.
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SURVEY INSTRUMENT WITH SUMMARY RESPONSES
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1 How many years have yoo navigated COMMERCIAL vessels on the Nandcoke River7 ~mean = 1 years

2, In general, how would you describe the level of COMMERCIAL shipping traffic along the Nanticoke River?  Check one.!

heavy 47% moderate ~ light - no traffic

3. In general, how would you describe the level of RECREATIONAL vessel traffic along the Nanticoke River?  Check one.!

13% heavy 33% moderate ~5% light - no traffic

4. When do you most frequently navigate COMMERCIAL vessels along the Nanticoke River?  Check one.!

Ttt weekends ~7% weekdays 67% same frequency throughout the week

5. How many trips per year do you typically make navigating vessels on the Nanticoke River?
 Count each passage up or down the river as separate trips.!

~".5 less than 10 ~710 to 25 ~754 25 to 50 4014 50 to 100 greaterthan 100

6, In your opinion, are there any areas of particularly limited VISIBILITY along the river? ~4 Yes 60% No
If yes, please describe the location  e.g.; near channel markers, land points, towns, or any particular concerns!:

1. In your opinion, are there eny areas of particularly limited MANEUVERABILITY along the river? 19% Yes 21% No
If yes, please describe the location  e.g.; near channel markers, land points, towns, or any particular concerns!:

8. In your opinion, are there any areas of particularly concentrated RECREATIONAL vessel use along the river? 43% Yes 51% No
If yes, please describe the location  e.g.; near channel markers, land points, towns, or any particular concerns!:

9. What is your perception of the use of marine radios by recreational vessels in monitoring bridge-to-bridge communications
between commercial transport vessels along the river?  Check one,!

10. What is your perception of recreational boaters' response to common whistle signals by commercial transport vessels along the
river?  Check one.!

always ~ 33% soinatinres raspand ~ sekkyiit respond 21% never ~

11, in your opinion, do you find that recreational boaters  check one! - always 60% sometimes ~7 seldom 13% never
follow the rules of navigation on the Nanticoke River,

CONTINUE ON BACK PAGE�



12. In general, do recreational vessels pose a safety hazard to your navigation along the Nanticoke Rived ~3'If Yes 47% No

13, If yes, what type s! of recreational vessel s! MOST FREQUENTLY pose s! a safety hazard to your navigation along the
Nanticoke River?  Check ail that apply.!

~7% powerboat under 20' ~9% powerboat over 20' - sailboat under power 14% canoe/kayak - sailboat under sail
884I  personal watercraft  jetaki! 86% waterskiier - fishing vessel - nO particular difference between veSSela

t 14. Have you had any conflicts with RECREATiONAL vessels  i.e., close calls, near accidents, or other navigation problems, etc.!
within the past year? 27'It Yes 73% No lf no, please skip to QUESTION 15.

a, Within the Nanticoke River corridor, where have most of your conflicts with RECREATIONAL craft occurred?
 Please be as specific as possible; e.g., near channel markers, land points, or towns.!

b. When have most of your conflicts with RECREATIONAL craft occurred?
 Please list time of day, day of week, month of year, and  if applicable! any holiday period.!

c. How many times per month on average do you experience conflicts with RECREATIONAL craft?

1-2 33% 34 - 5-6 - 7-8 67'It 9-10 � Greater than 10

t 15. Have you had any conflicts with other COMMERCIAL transport vessels  i,e., close calls, near accidents, or other navigational
problems, etc.! within the past year? 0% Yes 100% No If no, skip to QUESTION 16.

a. Within the Nanticoke River corridor, where have most of your conflicts with commercial transport vessels occurred?
 Please be as specific as possible; e,g�near channel markers, land points, or towns.!

b, When have most of your conflicts with other COMMERCIAL transport vessels occurred?
 Please list time of day, day of week, month of year. and  if applicable! any holiday periods?

c. How many times per month on average do you experience conflicts with other COMMERCIAL transport vessels?

3-4 - 5-6 - 7% - 9-10 � greater than 101-2

~6% Yes 38% No If yes, please specify:

17. Have you observed any boating accidents within the last year which you believe were a result of conflicting user interests?

1444 yes iLeee No if yes, please describe:

'IB, Are there any specific changes you would like to see occur along the Nanticoke River? 71% Yes 29% No
If yes, please describe;

 Attach additional sheet if necessary.!

Thank you for participating in our survey.
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NANTICOKE RIVER eOATING STUDY � 1996
COMMERCIAI SHIPPING SURVEY

Considering your firm's need to use the Nanticoke River and its tributaries as a shipping route, how many trips does your firm
typicaay commissioll on sn annual basis along the river!  count each passage up or down the river as a separate trip.!re~ma = ss tn

2, Why do you use the Nanticoke River as a shipping route?  Please check all that apply.!
~tt cost effective ~ less environmental impacts than land transport
29% other  specify!:

29% faster than land transport

4. What factors, if any, would prohibit you from using the Nanticoke River as a shipping route in the future?  Please check all that
~pp~y !

86% increasing costs 14% increasing recreational boating traffic on the river
57% increasingly hazardous navigational conditions 29% other  specify!:

0% increasing commercial shipping traffic on the river

Are you aware of any conflicts  i,e�close ca0s, near-accident situations, or other navigational problems, etc.! your vessel s! have
had With ISaoftaATIDNAL vessels while traveling alOng the Nanticoke River? 0% Yes 100% No If yee, please describe the SituatiOn:

B. Are you aware of any conflicts  i.e., dose calls, near-accident situations, or other navigational problems, etc.! your vessel s! have
had with other coasssattciAL shipping vessels while traveling along the Nanticoke River? t!% Yes 100% No
lf yes, please describe the situation:

7. In your Opinian, if ltaClt8AmoNAL uses of the Nanticoke River lnCreaae, Can you foresee a decrease in your use of the river aS a
shipping route'? ~17 Yes 83% No If yes, approximately how much of a decrease?

10% decrease 25% decrease 50% decrease 75% decrease

I wouldnotusetheriverasa shipping route at all Other specify!:

8. Do you feel that there are any other safety concerns along the river?
if yes, please describe:

43% Yes 57% No

9. Are there eny specific changes you would Hke to see occur afong the Nanticoke River? 43% Yes 57% No
If yes, please describe:

 Attach additionai sheet if necessary.!

Thank you for parficipating in our survey.

3. Are you aware of any navigational difficu}ties encountered by your vessel s! when they use the Nanticoke River as a shipping route?
43% Yes 57% No If yes, please explain.
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Commercial
Dear Maryland Waterment

The Nanricoke River Watershed Alliance, Maryland DNR, Delaware
GREC and the University of Delaware Sea Grant Program have joined
forces to examine issues related to recreational boaring on rhe Nanticoke
River and its rributaries. The assessment is intended to identify The various
recreational and commercial uses of the river, evaluate the level of boating
activirv, and ftnally ro determine if any conflicring uses are occurring
between the river users.

To insure that all relevant user groups have an opportunity to express
their concerns, this brief survey instrument has been developed for your
revie~ and consideration. If you engage in any commercial jishing activity
in the River or its rriburaries, we would request that you take a few
moments to answer rhe questi ons and mail the questionnaire back to the
address at the end of the survey.

You will not be identified in any way wirh your answers. All responses
will be handled in strict confidentiali ty. It will be impossible to idenrify any
specific response with a particular individuaL

Thank you for your help and assistance, Results of the study will be pub-
lished in a future issue Of rhe Waterynarl's GaZCttf..

 Frequency based on only 3 responses, results iney not accurately represent all watertnen.!

How many years have you been a comm~rein! waterman oa Ae
Hantlcoke River or its tributaries? Yeats Hean < 26

2. Please check which months of the year you engage in commercial
Fishing acnviiy on Ae Nanncoke River or its tributattesi �!
33 lan 33 Feb 67 Mar 67 apr 33 May 33 lnn
67 lul 67 hug 67 gep 33 Oct 33 Nov 33 Dec

3. What time of day do you typically engage in commen:ial fishing
activity on the River or its tributaries'! Plcurc check all thtu nPPly

33% Betwetm Midnight and 6 a.m. Benveen l2 noon 8t 6 p.m.
10' Between 6 a.m. aad l2 iloon Between 6 p.rn Sc midmght

What type of gear do you fish with? Please check nfl cher apply.   tt!
33 Fixed gear  netslstakes. etc! Tmt tine
~7 Floatiag gear  gilfaetsl 67 potsntnps
33 OAerispe fy>

S. On the scale below please rate Ae overaH level of recreauonal bantu~
trefBc. that you encaunm. on the Naancoke River or its tributaries

your pnmary tishhtg season Plensc circle Ac nuetbcr that
co~ m voeronswer  h! iform = 3 3

1-332-333 4 5 6 ? 8 9

6, Does the ievel of recreenotnd boating tmfflc interfere wiA your fishing
activiry on the River or ns mbntaries? 33' Ytn 6~> No

lF NO. SKXP TO QUESHON 7. lf yes. please check atl that appiy:
l 00'lRecnmnonal watercraft nms over netslgear

Recrentiotnd w~ i~ with actual harvesting
Recta:nhntaf ~ runs over marker buoys

Other  specify� !

Feel free to make adthtioaai comments about types of watercraft or
specifi siruanons:



7. Does co~ shipping tlafllc interfere with yow fishing activity
on thc River or its tributaries'! Yes I 00' No

IF NO, SKIP TO QUESTION g. lf yes, please check all that apply:
Commeraal traflic runs over nets/gear
Commercial tin lie imerferes with saual harvestmg
Commcrcud uaffic runs over marker buoys
Other  speafy}

Feet fic to make additional cominems shout ivpcs of vessels or
spea ftc simations::

8. Pleaae indiCate the area s} Of the riVer Or its tributaries whete yOu
typically fish. P ease refer to map snd check AII thc stnue that apply.

3>> Zone l 6>< Zone 2 Zone 3 Zone 4

Zone 5 Zone 6 >3> Zone 7

~ thc past l 0 years or since yoe have been a comnwlcial water
man. do you think the «nvitonmental qMitv of ihc Nanticokc River or
itS ulbn4uiea has been: Pkare Clieck only oar.

3>< improving Not Changing %iy lunch
~ Deterinranng Not Sure

C describe Ony patticu ar concerns yeu have related IO thc river's
environmental quahty.

l 0. Over the past l0 ycms. or since yOu have bCen a Conuncrcial water
man. do you dunk the Nataicokc River or itS tlibtaalMS living eacereca
 fisk ctabs. ckatns. ctc.} have hccn. Pfcarc cfteck only oac,

~% Improving Qh Not Changing Very Much
Deteriorating Na Sum

l Oa, Please describe any particular concerns you have related to the river's
living reSOurteS  be Spceies specific if yOU detite}.

Feel fme m add any other cotntnena regarding your use and activities
Of the Niuuieoke River or its nibutatICS.

Tusr meet.ooss Yes SURYSY.
THARK YOU FOR Youa vista Allo ASSISFAIYCS

please mmt camp etna tttteeteunWtre by April 15, l 997 tc;
Uaiverwty of Dc aware Sea Grsnr

Mense Advisory Service
700 Pilottcvm Road
Lcwes. DE !9958
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AERIAL FLIGHT ACTIVITY TOTALS

 Tables O-l through 0-9!
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Table 0- l. Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

~Does aors equal 100% due to rauadeS

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE



Table 0-2. Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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Table 0-3. Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

' Does nes equal 100% due to rounding

I 'From routh of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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Table 0-4. Aerial F1ight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border

'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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Table 0-5. Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

~ gym pot equal LODE> due 0 rounding

t 'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethe1, DE.
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Table 0-6. Aeriai Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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Table 0-7. Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

sDoea not equal 10094 due to rounding

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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Table 0-8. Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'Convergence of creek with Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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Table 0-9. Aggregate Aerial Flight Observations for Five Subdivisions of the Nanticoke River and
Tributaries

'From mouth of Chesapeake Bay, north to Chapter Point
'From Chapter Point, north to Vienna, MD
'From Vienna, MD, north to DE border
'From convergence of creek wr'th Nanticoke River, north to Federalsburg, MD
'From DE border, north to Seaford, DE, and Broad Creek, east to Bethel, DE
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APPKMHX P

ON-SITE FIELD SURVEY MAPS

 P-I through P-Sj
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Map P-l, On-site Boaters' Map Depicting four Use Zones
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Map P-2, On-site Boaters' Map Zone 1-Lower Maryland Nanticoke
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p P-3 0�-site E3oaters' Map Zone 2 � Mid-Upper Maryland Narrticoke
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Map P-4. On-site Boaters' Map Zone 3 � Delaware Nanticoke-Broad Creek
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Map P-5. On-site Boaters' Map Zone 4 � Marshyhope Creek

123



APPENDIX Q

SUtvQvVKY OF REPORTED BASS CLUB TOURNPJvKNTS IN
NANTICOKE RIVER/BROAD CREEK REGION~

~ Includes Marshyhope Creek
' Tournaments using the "Golden Rule"  weights calculated &om

lengths!.

Source: Catherine C. Martin, Fisheries Scientist, Delaware DNREC, Division of
Fish and Wildlife. Delaware's Freshwater Fisheries Management Program:
Freshwater Fishing Statistical Survey, March 1, 1996 - February 28, 1997, Project
F-41-R-8, Dover, DE.
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