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ABSTRACT

The study reported on here analyzes the obstacles to boating in the
down-state portion of New York which includes New York City and the
waters off Long Island. Responses to attitudinal questions dealing with
potential improvements related to boating are analyzed on the basis of
geography, boat types, boating activity and selected socio-economic
characteristics of the user. Preliminary findings indicate a widespread
unanimity regarding current obstacles and possible improvements to the
boating environment which cut across the total sample, comprising nearly
1000 boat owners, or close to 3 percent of the New York City boating
population. The planning implications are significant, since improvements
related to boating are likely to benefit all boaters regardless of
activity, socio-economic charactersitics of the boat owner and the
geographical location of primary usage.

INTRODUCTION

The objective of this study seeks to describe the attitudes of a
sample of New York City boatowners towards the physical environment and
the on-land support facilities needed for boatowners to engage in this
activity.

Urban waterfronts have received considerable attention in recent

years by federal, state and local governments. Part of this attention
has already resulted in renewed construction activities in both small
and large cities. Nonetheless, many of these projects reflect the

The research for this article was sponsored by the New York Sea Grant
Institute under a grant from the Office of Sea Grant, National Oceanic
and Atmospheric Administration (NOAA), U.S. Department of Commerce.
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visions of conventional planning concepts and do not incorporate the
mandate of the Coastal Zone Management Act, 1972 as amended, (CZMA).
This act very specifically calls for the development of "broad guide
lines on priority of uses in particular areas, including specifically
those uses of lowest priority" (CZMA,72), PL 920583, Sect. 305 (6) <5).

The act was amended in 1976 (PL 94370) and emphasized three areas:
public access, coastal energy impact grants, and the establishment of
estuarine sanctuaries. Of these, the first is of specific relevance to
the topic of the present paper. The increased federal and state atten
tion to coastal planning and the money appropriated have in the past
been felt primarily along the exurban and rural coastline. This reflects
the relative ease with which comprehensive plans can be adopted and
implemented in the less densely populated sections of the nation's
shoreline. It is, however, clear that these planning efforts have had
only a nominal relationship to the areas of greatest use.

It is possible that developments outside the urban areas have been
perceived as being easier, from an economic, social and institutional
point of view. The conversion of previously undeveloped shorelines
certainly follows the traditional patterns of recent urban developments.
Here the tendency has been on one hand to recreate and expand urban
functions in previously undeveloped areas, while at the same time
abandon previously intensively used areas which are usually located near
the center of the city.

It is of course true that pockets of urban waterfront renewal have
been undertaken in both small and large cities. Quincy Market in Boston,
Oakland, CA, and Louisville, KY, are a few of the less well known ex
amples of redevelopment efforts which have been cited as both commercial
and aesthetical successes. One could argue, however, that many of these
represent traditional urban renewal concepts which have been transferred
to the urban waterfront, but which do not take advantage of the unique
opportunities available along the urban waterfront. Although commercially
successful, the Quincy Market in Boston does not use the waterfront en
vironment as an integral part of the development except as a backdrop for
more passive commercial recreational uses. Even though advertised as a
waterfront development, the center of current activities is separated from
the water by an elevated highway which affords the visitor only an occasional
glimpse of the water. The argument is not superflous. The CZMA, 72 clearly
required the participating states to identify and rank the uses which are
water dependent and then to the fullest extent possible incorporate such
uses in the state's coastal plan. It is with this latter aspect that the
authors have some disagreements as related to the developments which have
recently taken place along the nation's urban shoreline.

Nowhere has this been more important than in developing boating op
portunities for Americans. A number of technical innovations have been
developed which have made smaller boats accessible to a growing number of
people at prices which are competitive with other outdoor recreational
activities.
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This does not mean that boating is without problems. Increased
costs of raw materials and fuels, increased competition for access,
and higher densities of users on land and on the water are but a few
of the problems facing the boater and the people who derive their
livelihood servicing ths segment of the economy. It is becoming
increasingly evident that the availability of marinas, boat ramps and
mooring basins are the most important obstacles preventing growth within
the industry. The problem is not insignificant in economic terms. It
has been estimated that Americans have invested 12 billion dollars in

recreational boats, some 33 percent above the value of the commercial
fleet registered in the U.S. Even though increased fuel costs may have
affected some boating sectors more than others,3 it does not appear that
large scale switches out of boating are in the offing. In fact, some
studies suggest that recreational facilities closer to home will ex
perience continued growth for some time to come. With that in mind,
it appears that some unique boating opportunities are being lost in
urban areas, by not taking full advantage of increasing active and pas
sive water related recreational activities potentially available. It
is with this topic the paper is concerned.

Very little is known collectively about the user patterns of the
boating public, particularly in urban areas. Nearly 40,000 boatowners
reside in New York City alone. For a variety of reasons the city has
not been able to utilize the unique opportunities available for developing
the more than 500 miles of developed, partially developed and undeveloped
shoreline which make up the New York Harbor. Several advantages would
result from improving the boating conditions as they presently exist with
in the city. Some direct economic benefits would accrue to the city as
a result of increased taxes, fees and expenditures by the public who are
not now participating in this activity, but would have, provided some
improvements were to be undertaken along the shoreline. Additional benefits
would be obtained by both the existing and new marina operators and the
many services catering to the specific needs of the boating public. By
increasing transient facilities, the city would benefit from additional
tourist income from that segment of the population which now largely
bypasses the city. Finally, improved boating conditions are likely to
result in more passive waterfront uses against the backdrop of the greater
number of boats and marinas and overall improved shoreline appearance.
Although difficult to assess and measure, it is quite likely that this
latter attribute would affect more people and thus lend support to the
improvement efforts which are so clearly needed along the New York
waterfront.

In order to partially assess the importance of boating within New
York City, a 10 percent sample totalling 3,000 of the approximately
40,000 New Yorkers owning either registered or documented recreational
boats were sampled. Several objectives were sought, only one of which
will be reported on here. This seeks to assess the boater's perception
of improvements necessary to increase and improve boating within New
York.

The respondents were asked to rank the conditions which they felt
impacted their boating activities the most. Each boatowner was allowed
to cite a maximum of three concerns which detracted from his or her
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enjoyment of the waters, shorebased facilities and activities. A total of
nearly 90 different types of responses were initially mentioned by the more
than 500 boatowners who provided one or more answers to this set of questions.
Slightly more than 1,000 responses were obtained and although some variation
exists in the ranking of the three choices, definite trends do emerge.

A considerable amount of work has been done in assessing attitudes
and perceptions of numerous outdoor recreational user groups, yet very
little has been written about such activities in an urban context and

even less dealing with the use of the urban waterfront and nearshore area.
Consequently, the two classifications that were developed are exploratory
and intended only to begin to organize our knowledge of this area.

The first classification represents a functional grouping of the
responses dealing primarily with the types and location of concerns af
fecting boating within the New York waterfront. Not surprisingly, answers
related to water quality accounted for nearly 38 percent of the total
(Table 1).

More than 17 percent of the responses related to the conditions or loca
tions of the boating ramps (which, incidentally, reflects the concern for
increased access to the water, a topic which has been reemphasized in the
1976 CZMA amendments). This is not surprising considering the large pro
portion of New York boaters who either cartop or trailer their boats.

Factors related to marinas comprised the third most important group and
covers a large range of concerns related to the availability of services
and overall operation of the facility. While this group is significant,
it should be kept in mind that not all boaters use or require the services
of commercial or municipal marinas. To put it in proper perspective, it
might have been more appropriate to combine the concerns related to both
marinas and ramps as they reflect a major portion of the land-based needs
of the boater regardless of type and size of the boat.

These preliminary findings strongly suggest that shorebased services
are greatly in need of improvements and may be an important reason why
other potential boaters have not availed themselves of the excellent
cruising waters found within the City of New York. The implications of
these still tentative findings for urban coastal zone management will be
discussed below.

The factors addressing problems related to existing marinas and ramps
appear to be extended to the facilities expected at the point of destination,
and may be one reason why transient boaters or boaters from outside the
New York area appear to avoid the city and the recreational opportunities
available there. This point is important. Within the past few years.
New York City has experienced a revival of both foreign and domestic land
-based tourism in which the transient boater at present does not appear

to share.

Considerable concern was expressed about navigational aids (5.1 per
cent) and the need for dredging (4.9 percent). The latter i3 a particularly
difficult problem to overcome even in instances where the amount of dredging
near marinas is comparatively minor. With both the Environmental Protection
Agency (EPA) and the Army Corps of Engineers (ACE) having regulatory powers
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Table 1

FIRST CITED BOATING RESPONSE

CONCERN

Water Quality

Boat Ramps

Marinas

Facilities Assoc, with Point

of Destination

Navigation

Dredging

Shoreline

Fishing

Security

Fuel

Fees

Regulation

TOTALS

FREQ.

200

91

59

56

27

26

19

13

11

9

7

7

525

PERCENT

38.1

17.3

11.2

10.7

5.1

4.9

3.6

2.5

2.1

1.7

1.3

1.3

99.8
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through Sect. 404 of the Federal Water Pollution Control Act (PL 92500)
and Sect. 10 of the Rivers and Harbor Act, now largely subsumed under
the Marine Protection, Research and Sanctuaries Act (PL 92532), this
concern is likely to accelerate as more and more marinas are being im
pacted. Sedimentation and shoaling of the relatively limited areas
presently available to the boater opting for maintaining the vessel in the
water, is a serious problem in any coastal area. This problem is important
in several ways. One relates to the often lengthy permitting process and
the costs of the delay before actual dredging activities can commence.
Another relates to the location and method of disposal of the dredged
material. A third problem concerns environmental quality. In industrial
areas dredged material is likely to cause significant environmental
problems whether the material is ultimately disposed of on land or at
sea, and may in extreme cases detract from the very recreational experience
it was intended to serve.

The remaining six groups of concerns account for less than 13 percent
of the total response. Several responses related to improving fishing
conditions. This is not surprising in view of the fact that 56 percent of
the total sample cited recreational fishing as the primary use of the boat.
Concerns related to fishing ranged from perceived conflicts between the
commercial and recreational fisheries, to suggestions of building more
artificial fishing reefs in close proximity to the city.

Another set of concerns relate to inadequate security and parallel
those of all urban dwellers. This problem is a challenging one particularly
in those instances where coastal zone plans call for the integration of
boating activities with more passive recreational uses of the waterfront.

Fuel costs were also considered a serious problem. The relationship
between increased fuel costs and recreational activities has been reported
on elsewhere? That study does suggest that recreational boating has been
affected by the vastly increased cost of energy, although not all boaters
have been affected equally.

The last two groups cite the high fees required to participate in
boating and the near absence of regulations governing boating in New York.
It is not entirely clear what the seven respondents meant who cited this
as their most important concern, although it may relate to the system of
boat registration which is under the jurisdiction of the New York State
Department of Motor Vehicles.

The responses related to the boating environment and the management
of shorebased facilities were tabulated based on seven characteristics

of the respondent (Income, Employment, Zip code location of the boat
owner. Boat type owned. Length of boat. Horsepower rating, and the Pre
ferred use of the boat). Since the sample size was too small to satisfy
the sparcity requirements under the Chi Square statistic, only summary
tables have been developed to identify possible trends. This second clas
sification summarized the responses and grouped them into three major
classes: those related to the shorebased facilities (marinas-boat ramps

and other services); those associated with the water while the boater is
underway; and finally those concerns related to the area of destination.
To some extent this classification represents a modification of Clawson's
and Knetsch's early division of the recreational experience in which they
analyzed the recreational trip in terms of preparation or anticipation,
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out trip, stay, return trip and recollection.6 since the concern of this
paper is associated only with the activities while underway, the Clawson
-Knetsch six category system has been reduced to the three briefly outlined
above. The out trip and return trip have been collapsed into one. There
are essentially two reasons foe this. Most of the trip3 taken by Hew York
boaters which are confined to the New York Harbor arc day trips. Extensive
cruising by the New York boater ao a rule is conducted outside of the study
area. Another reason is related to the fact that expressions of concern
dealing with the water and shoreline are not easy to divide into those
experienced on the out trip and those encountered on the return trip. The
third class of concerns deals with those experienced or expected at the
point of destination and range from inadequacy of slips and moorings, to
absence of clean beaches, restaurants etc.

The Chi Square statistic was used to test if the response patterns
differed significantly among different users, boat types and activities.
This statistic is robust and may provide some additional insight in the
relationship between user attitudes and boat uses. The verification of
such relationships should be a prerequisite before implementation of
management practices intended to ameliorate the conditions identified by
the boating public.

The environmental responses (divided into marina, trip and destina
tion related concerns) were analyzed by the socio-economic user categories
described above. Since the second and third environmental responses were

unrelated to any of the social variables, these were excluded from further
examination. Thus only the first cited responses have been cast into
individual Chi Square tables which have been sunraarized below (Table 2).

Table 2

CHI SQUARE SUMMARY TABLE OF ENVIRONMENTAL RESPONSES

Income Prof.

Status

Zip
Code

Boat

Type

Length Horse

Power

First Choice

Boat Activ.

Env.

Reap.

ns ns ns .005 .05 ns .005

NS Not Statistically Significant

The statistics are significant not so much because of their differ
ences, but rather because of the similarity in responses among different
users. Relatively weak relationships are present when the responses are
broken out by boat type, length of boat, and the preferred boating activity,
and may reflect various environmental requirements by the different user
groups. This point is borne out when inspecting the table identifying
boating activities, with those citing fishing as the primary activity. This
latter group appeared more concerned about the water and less about ramp
and marina facilities than would bo expected had the responses been distributed
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randomly. Conversely, those primarily interested in cruising and day
sailing cited marina related concerns more frequently than would have been
expected.

CONCLUSION

The descriptive analysis of nearly 1000 New Yorkers indicates a near
unanimity in the attitudes related to the facilities servicing the boating
public and the environment in which boating takes place. Although water
quality has improved significantly during the past few years to the point
where contact recreational activities are less impacted than in the past,
much more work needs to be done before the boating public obtains full
benefits from the water. Our research does suggest that the boating public
is concerned with water quality although this concern is not felt equally
by all users. Interesting variations are indicated when the sample was
broken out by preferred use with the sports fishermen showing greater concern
for water quality in comparison to other users. The second largest group
of expressed concerns relate to the shorebased services needed or expected
by the boater. The small range in the responses, when broken out by profes
sional status, income or residence, suggests that the perceived deficiencies
are widespread and not limited to a particular boating group or social
group. The planning implications that can be drawn from this are important.
Although not tested in the present analysis, it is reasonable to assume that
the city's reputation has spread far beyond its own boundaries, thus preventing
it from deriving direct and indirect benefits from the rather large component
of the boating public who cruise on a regular basis. The foregone benefits
which are not now available to the city appear considerable in terms of (a)
direct loss of revenues in the form of fees, sales taxes etc., and (b) the in
creased business activity which would accrue to the tourist-oriented business
sector. The economic multiplier effect of these activities is not presently
known, but could be considerable.

Other advantages which might accrue to the city and its residents
are the passive recreational opportunities often obtained as a result of
boating. Assuming the problem of security can be resolved, it appears that
extensive benefits can accrue to the local population and even visitors who
might enjoy the scenery and activity associated with the boating scene.

Several of these points have already been recognized by individual
businesses, particularly restaurants and motels. A few boats moored at piers
visible to the patrons of nearby restaurants are likely to add to its attract
iveness. The indirect value of boating activities to communities has long
been recognized by several yachting centers and while the emphasis has been
oriented towards servicing the needs of the boating public, many non-boaters
have beeen attracted to these communities.

One might argue that the contribution which boating makes to restaurants
and other commercial activities could be captured for the passive recreational
user as well. Marina developments should be integrated into comprehensive
park developments as has long been the practice in Europe. While such
developments may pose problems in terms of security, physical access to piers
and docks could be restricted to the boater without cutting the park visitor
off from the activities associated with the waterfront.
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AN INVESTIGATION OF WATER QUALITY IN AN URBAN STREAM AND ITS
INFLUENCE ON FISHERIES ENHANCEMENT DECISIONS AND

HATCHERY DESIGN

Dr. Susan Cook

Bellingham, one of the oldest cities in the State of Washington,
is located in the northwest part of the state on Bellingham Bay, 18
miles from the Canadian border. The first white settlers came to

Bellingham Bay in 18S2 to establish a sawmill on Whatcom Creek. Whatcom
Creek has since been an important part of the City of Bellingham. The
city's beginnings were in the area of the Maritime Heritage Center, with
the town of Whatcom beginning on the west bank of the creek. Lower
Whatcom Falls provided energy for early mills at the mouth of the creek,
and neighborhoods sprang up and spread toward the surrounding uplands.
The present Central Business District radiates eastward from the sites
of those early mills.

Since the turn of the century, Bellingham has altered Whatcom Creek.
Much of the area that was the mouth of the creek has been filled, and the
creek has been diverted and reduced. In the 19A0's a sewage treatment
plant was constructed on the landfill area west of the creek. In 1970
the construction of a major trunk sewer line across the creek at Roeder
Avenue effectively eliminated all waterfront access to Whatcom Creek.
In addition, the growth of business and industry In the area of the
creek's mouth has served to prevent public access to the waterfront
area.

In 1974 the sewage treatment plant was deactivated. It is the site
of this facility, the last remaining open space within the Central Business
District, that is being recycled into a usable public asset, the Maritime
Heritage Center, a recreational and educational site. As part of this
project which emphasizes the fishing industry, a demonstration fish
hatchery that Incorporates some of the existing sewage treatment ponds
will be built (see Figure 1). Whatcom Creek is the source of water for
the hatchery so It Is an Integral part of the project. Good quality water
is critical to the success of the hatchery. In order to assess water
quality in Whatcom Creek I undertook a year long baseline study funded
by the Office of Coastal Zone Management through the Washington State
Department of Ecology. The data are to be used to make design recommenda
tions for the hatchery and management suggestions for the watershed.

Whatcom Creek extends approximately six to seven miles from the north
end of Lake Whatcom to Bellingham Bay. Flow entering the creek from the
lake is regulated by an adjustable dam operated by the Bellingham Public
Works Department. The creek has a drainage basin of approximately 5,790
acres, with four smaller tributaries draining Into it, including Cemetery,
Fever, and Lincoln creeks. Basically, the creek flows first through a
wooded area, then parallels Iowa Street which has light industry well
away from the creek, and then, following under Interstate 5, flows through
a highly urbanized area and into the Bay.

Western Washington University
Huxley College of Environmental Studies
Bellingham, Washington
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Since I have sampled the creek for four years with students from
Huxley College at Western Washington University, I was already familiar
with it. Seven sampling sites were chosen along the length of the stream.
They are closer together in the downtown area as more problems were
anticipated there. The sampling sites are as follows:

Site A: below dam on Lake Whatcom

Site B: below Whatcom Falls fish hatchery
Site C: above beginning of urbanization (bend of Iowa St.)
Site D: below mouth of Cemetery Creek
Site E: below 15

Site F: adjacent to Discount City parking lot
Site G: near Intake of Maritime Heritage hatchery

The following parameters are measured at each site: temperature,
turbidity, total alkalinity, dissolved oxygen (DO), biochemical oxygen
demand (BOD), pH, conductivity, nitrates, phosphates, heavy metals
(quarterly), phenols (quarterly), pesticides (twice yearly), and con
forms. Outfall sites were investigated by a student and the Washington
State Department of Fisheries. A composite map appears in Figure 2.

Lake Whatcom water is generally of excellent quality but my study
has revealed and/or documented some problems that originate in the lake.
The basin which gives rise to Whatcom Creek Is fairly shallow. Early In
the 1900'e there was a pulp mill located near It and it appears that
decomposing shavings still remain on the bottom of the lake, when the
lake experienced a strong overturn last January, low pH water entered the
creek and caused mortality In fish eggs at the Maritime Heritage Center
hatchery. Normally the pH of water In the creek is around neutrality or
slightly alkaline. High water leVels also appear to be associated with
Increases in phenols. More data are needed to confirm the lake as the
source. Since the creek Is fed by warmer lake surface water, summer Is
a critical time for fish. The upper half of the creek is shaded and
water temperature actually dropped a degree or two through that section
but by the time water reached the lower hatchery it had warmed again.
In August water temperatures were at or slightly above the maximum
recommended level of 20 C.

Another problem associated with the lake is irregular flow rates.
The level of the lake is regulated by a dam at the outlet. This means
that during extended dry spells the creek level Is lower than it would
be normally, whereas during heavy rains it is higher. These erratic flow
rates make Whatcom Creek a difficult habitat for fish to spawn and rear In.
This is the reason why efforts should be made to conserve and, where feasible,
restore spawning and rearing areas In the tributaries. A fish ladder Is
being constructed at Lower Whatcom Falls to aid fish passage but thus far
little attention has been paid to Improving habitat In the upper watershed.

Although the Steelheaders hod raised fish successfully at the site,
it was assumed that since the stream flows through downtown Bellingham,
the hatchery could be plagued by toxic pollutant discharges. Almost a
year of monitoring has shown this not to be the case. The largest fish
kill occurred when vandals moved the water intake pipe. Tests for
pesticides and heavy metals have shown these are not currently a problem.
Two small fish kills of very short duration occurred but the pollutant(s)
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responsible were not identified. Unless one has an idea of what to
look for it Is difficult to isolate the source and nature of the problem.
Originally some sort of pollution detection device was planned for the
hatchery. This would have been very costly. In view of the finding
that problems occur so Infrequently, the expenditure was not justified.

A problem which occurs Intermittently In the creek is slltatlon.
During the time of the study It was associated with the laying of
Georgia Pacific's water line and the building of a new baseball diamond
at Civic Field. Slltatlon is not lethal to fish but, If prolonged, it
con Interfere with their feeding and decrease growth. It also complicates
cleaning the tanks in the hatchery. Slltatlon can be avoided during con
struction by leaving buffer zones along streams and using straw bales
to block runoff Into streams.

From the data we have gathered thus far It appears that Whatcom Creek
is in surprisingly good condition for an urban stream. The main problems
Identified thus for - warm temperatures In the summer and acid water in the
winter - originate In Lake Whatcom. These are a legacy of poor dam design
and an Improper use of the lake for disposal of waste shavings. The
former will be mitigated by drawing water from a fifty foot depth In the
lake and adding it to the creek via the Whatcom Foils hatchery. In addition,
more trees should be planted along the lower reaches of the creek. The pH
of the water con be raised, when necessary, by running the water through
oyster shell filters. We have developed a network to gather water samples
and check outfall sites should a fish kill occur so that over time, point
sources can be identified and eliminated.

During the course of the study it became apparent that the main threat
to the success of the Maritime Heritage Project's goal of fisheries en
hancement is development in the Whatcom Creek Watershed. Although there
is strong support for reviving fish runs, there is not a clear understanding
of the fundamentals of preserving stream habitat in a suitable condition
for fish. This was well demonstrated by a proposed development near the
mouth of Cemetery Creek, the only tributary where spawning and rearing can
occur. Fever Creek is little more than a drainage ditch and Lincoln Creek
has an Impassable culvert at its mouth. A light Industrial park already
had preliminary plat approval. The Washington State Department of Fish
and Game, however, refused to grant a hydraulics permit for changing the
location of the stream channel. Enough support for protecting the stream
was generated because of the Maritime Heritage Center project so that the
plan was amended to leave the stream channel Intact and provide fifty
foot buffer zones on each side of the creek. Concern remains that removal

of vegetation will reduce summer low flows and render Cemetery Creek un
suitable as a rearing area. Any more projects proposed near Whatcom Creek
or its tributaries will be looked at much more closely.

A project that began as an apparently standard assessment of water
quality parameters very rapidly encompassed a consideration of past,
present, and future land use decisions throughout the watershed. Many
mistakes in the management of Bellingham's urban streams have been made
In the past. The marked decrease In the number of fish produced by this
system lends sufficient evidence to that idea. With careful land use
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planning, proper waste disposal, and implementation of restoration
measures this situation can be reversed. It is hoped the Maritime
Heritage Center project will provide the Impetus for these changes.
With farming and logging taking their toll on fish populations In
streams outside urban areas, every stream capable of producing fish
is critical to preserve or restore. A unique attribute of urban streams
is that they are accessible to many people for recreation. For that
reason alone every effort should be made to promote their fish popula
tions.
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