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This paper is part of a larger study analyzing beach recreation in
New York City. The decision to participate in recreation beaching
is influenced by the following three groups of variables: (a) the
social and physical environmental characteristics of the beach; (b)
the environmental constraints and opportunities associated with the
distance between the visitor's residence and his/her chosen beach;

and (c) the socio-cultural characteristics of the user. This paper
explores the attitudinal similarities and differences as expressed
by the users while on the beach. These expressions have been divided
into both positive and negative statements describing the three major
components of the beach environment. They are (a) social relation
ships encountered or observed while on the beach; (b) positive or
negative variables related to the physical beach environment, and,
similarly (c) variables associated with the management and operation
of the beaches.

Research on marine recreational user preferences, with very few
exceptions, has attempted to identify specific socio-economic variables
as indicators or predictors of recreational behavior and very little
has been conducted within an urban area. This study, conducted
during the summer of 1978, is part of a larger study of five Metropolitan
beaches located in New York (see Figure 1).

Previous research by the authors tends to support a clustered distri
bution of beach users by ethnic composition. It is not known whether
these patterns are influenced by socio-environmental variables external
to the beach itself, such as accessibility by public transportation,
or if the ethnic user patterns are based on different attitudes towards
particular characteristics of individual New York City beaches.

*The research for this paper was sponsored by the New York Sea Grant
Institute under a Grant from the Office of Sea Grant, National Oceanic
& Atmospheric Administration (NOAA) U.S. Department of Commerce.



196

NEW YORK CITY

BEACHES

LEGEND

i [i n Orchard Btoeh

2 II | Corwy Uland
3lj; | erlahtori BMcfi
4 lj| Manhattan Bweh
s II Jacob Riii Pork

* If y RockawayBaach
T i 1 South Boach
e l| j Midland Btacr)
* II j| Or.al Kilt Par*
to||J WottM Fend Port

0 S

H—1—1—1—1

BarryCriKWU

FIGURE 1

West and Heatwole



197

Little is known about the positive and negative attitudes which the
beach user may have toward the beach itself and even less is known about the
relationship between expressed attitudes and the decision to engage
in a recreational activity, in this case, beach recreation. Cutter
et.al. describe elsewhere in these Proceedings beach visitors' attitudes
toward the beach environment, although the beaches surveyed are decidedly
suburban or rural.3 Are the preferences and attitudes which all beach
visitors have toward the beaches randomly distributed, with respect to
the ethnic origin of the user, or is there evidence of attitudinal
differences by different social and ethnic groups? This study is an
attempt to identify the nature of attitudinal differences among the
three largest ethnic groups using the beaches in and around New York
City.

The results are important. If different ethnic groups do tend to favor
certain beaches, their attitudes towards these beaches could affect

the way in which beach management decisions are made. For instance,
if significant beach preferences can be correlated with particular
ethnic groups, there is a possibility that beach improvement dollars
may be distributed with a greater regard for the political and economic
power of the users than for the needs to the beach environment itself.
Conversely, if it can be shown that socio-environmental attitudes
towards beach recreation and beaches are influenced by other factors,
funds may be allocated to alleviate those beach problems which the
users consider more important.

The question is important for another reason as well. If it can be
shown that different subgroups perceive or have attitudes which differ
from what is commonly believed to represent good management, these
should be incorporated into management decisions as long as they are
not detrimental to society or the physical environment. Consequently,
there is a need to identify group value systems and to incorporate
these into educational, recreational and economic systems. Before
these problems can be addressed from a management point of view, it
is important that relevant attitudinal information be gathered and
preliminary analysis conducted.

The total data base comprising approximately 2000 responses was divided
into three major groups: blacks, whites and hispanics, and subdivided
by the five beaches surveyed. A series of questions was incorporated
in the survey which dealt with the visitor's attitude toward the
"ideal beach", the beach on which the interview was conducted, and

finally the "least desirable beach." It was felt that responses to
such questions might provide some insight into the extent to which
different subgroups perceive beaches in general as well as the more
specialized beach environments identified above.

While nearly 100 different socio-environmental responses related to
the beach were cited by the respondents as factors influencing their
decision to visit or not to visit the beach, it became clear that

these could be grouped into three broad categories based on (a) the
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physical characteristics of the beach, (b) the characteristics of the
beach visitor interviewed, and (c) the management of each beach.
Based on the frequency of responses in each of the three major cate
gories, the visitors surveyed were much more inclined to mention the
quality of the beach's physical characteristics as the primary reason
for either liking or disliking the beach. Socio-economic factors
were the second major determinant in beach selection. Responses
indicated that the management and administration of the beach was the
least important factor in beach preference.

The attitudinal analysis was conducted on two levels. The first tested
for variations across all five beaches holding each ethnic group
constant. In other words, the responses from each of six attitudinal
questions were cast into six contingency tables (one for each question).
The three columns in each table (Fig. 2) identified the three management/
social/environmental groupings described above, while the rows iden
tified the three ethnic populations.

The second series cast the responses into six 3x5 contingency tables
with one axis consisting of the three management/social/environmental
factors identified above and the other axis made up of the five
beaches on which the survey was conducted. The format of the contingency
tables appears in Fig. 3. Because of space limitations, it was decided
to summarize this information into two tables which include the con
tingency coefficients and the significance level of each of the chi
square tables described above.

A summary of the responses from the total sample broken down by
ethnicity and management/social/environmental appears in Table 1.
This table suggests that considerable variation exists in the atti
tudes of the white visitors. A much weaker differentiation in the
socio-environmental attitudes is found among the black and hispanic
visitors with one important exception. The black responses to the
two questions dealing with the specific likes and dislikes of the beach on
the interview was conducted were much stronger than those of both
the whites and hispanic visitors. These two statistics suggest that
blacks have relatively stronger opinions with regard to the attributes
and disadvantages of those beaches with which they have had direct
experience.

The second part of the analysis identifies the socio-environmental
attitude of the three ethnic groups for each of the five beaches. The
results of the contingency tables have been summarized in Table 2 along
with the questions which elicited these responses.

The analysis testing for different ethnic responses across the five
beaches showed remarkably similar results. While some beaches were
more favorably perceived than others, there appeared to be general
agreement within each beach population regarding the significance of the
social/environmental management attributes of each of the five beaches
surveyed. The preponderance of the designation n/s (not statistically
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significant) in Table 2 would suggest that ethnicity plays a very minor
role, if any, in the perceived attributes of each of the five beaches.
The only question which generated some divergence within three of
the five beaches related to the following: "What do you look for in
a beach?" The strength of the chi square was not particularly high
and may relate to the rather unique characteristics of Coney Island,
Jones and Orchard Beaches. Coney Island, besides being a well known
beach,is also an important amusement park; Jones Beach, on the other
hand is comparatively free of concessionaires. The beach is more open
and not accessible by public transportation. Finally, Orchard Beach
is the only beach included within the sample which is located on Long
Island Sound, relatively accessible by public transportation but
without the amusements associated with Coney Island.

The conclusion which may be drawn from this suggests that each of the
beach populations has similar attitudes or perceptions toward the
beach environment, management, and other visitors to the beach.

Three questions dealt with negative aspects of the beach currently
visited and others perceived as generally unfavorable. These questions
resulted in a larger differentiation when analyzed according to
ethnicity. In other words, there was general agreement among blacks,
hispanics and whites concerning the positive aspects of a beach
environment. Such similarities tended to break down when viewing
the negative or least desirable beach characteristics. One possible
interpretation relates to the many neighborhoods which are represented
on the city beaches and which may reflect different tolerance levels
toward undesirable beach and bathing environments.

Interpretation of this data is difficult, yet some general trends are
evident. Attitudinal responses appear to span a much wider range
when disaggregating white beach users from the total sample. This
trend is evident when viewing positive characteristics which attract
visitors to the beaches as well as negative factors which detract from
the beach experience. More white visitors responded to the attitudinal
questions, hence a more heterogeneous response pattern is evident for
this segment of the user population. The white population is more
likely to have visited a larger range of both superior and inferior
beaches providing this group with a greater base on which to make
comparisons. This would account for the larger response range of the
whites to both the positive and negative beach characteristics across
all five sampled beaches.

Blacks, although less mobile, exhibit much stronger associations with
respect to both the positive and negative characteristics of the
beaches actually visited. This group's response pattern to other
beaches was significantly less striking. One possible interpretation

may relate to the fewer beaches accessible to the visitors without
cars, which include a major proportion of the black and hispanic
respondents. This point is in part verified by previous research

West and Heatwole
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TABLE 1

CONTINGENCY TABLE SUMMARY

NEW YORK METROPOLITAN BEACH ATTITUDE SURVEY

"Why do you like your most
favorable beach the most?"

"What do you look for in a
beach?"

"What is there about this

particular beach that you
like?"

"Is there any reason(s) why
you have not visited any
other New York area beaches?"

"Why do you not like your least
favorable beach?"

"Is there anything about this
particular beach that you do
not like?"

White Black Hispanic

**** n/s n/s
.21

»* n/s * @

.13 .27

**** ****@ ****<a

.38 .55 .34

•••* n/s n/s
.39

•***Q n/s n/s
.24

**** ****<a ****@

.31 .51 .51

@one or more cells may be deficient to accurately compute significance
of chi square.

n/s = Not statistically significant

* = Significant at .05 level
** * Significant at .01 level

*** - Significant at .001 level
**** = Significant at .0001 level

West and Heatwole
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TABLE2

CONTINGENCYTABLESUMMARY

NEWYORKMETROPOLITANBEACHATTITUDESURVEY

"Whydoyoulikeyourmostfavorable
beachthemost?"

"Whatdoyoulookforinabeach?"

"Whatisthereaboutthisparticular
beachthatyoulike?"

"Isthereanyreason(s)whyyou
havenotvisitedanyother
NewYorkareabeaches?"

"Whydoyounotlikeyourleast
favorablebeach?"

"Isthereanythingaboutthis
particularbeachthatyoudonotlike?

goneormorecellsmaybedeficienttoaccuratelycomputesignificancelevelofchisquare.

n/s=Notstatisticallysignificant

*=Significantat.05level
**=Significantat.01level

***=Significantat.001level
****=significantat.0001level

ConeyJonesOrchardRiisGt.Kills

IslandBeachBeachParkBeach

n/sn/s
*•

.33

n/sn/s

**@**@***@n/sn/s
.15.23.26

n/sn/sn/sn/s

.37

**
n/s

•
n/sn/s

.27.35

n/sn/s
**

.35

n/s.n/s

n/s****@n/s***@****$

.32.33.37
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conducted by the authors which shows that ethnic distribution of beach
visitors is related to the availability of public transportation.
Although no question was included in the questionnaire concerning car
ownership, the vast preponderance of both blacks and hispanics arrive
at the beach via public transportation. Consequently a "de facto"
segregation appears to exist.

The still very tentative conclusion which may be drawn from this
analysis, suggests that attitudes concerning beach recreation may be
influenced more by the economic and social conditions describing the
respondent's neighborhood environment and less by his or her ethnic
background. While some responses suggest significant relationships
on the basis of ethnic background, no apparent trend can be established
among the five beaches analyzed. Both Orchard and Riis Park beaches
are among the most integrated, yet they exhibit the widest differences
in their attitudinal response pattern. Since both beaches are connected
by public transportation, these beaches are accessible for people
with or without private means of transportation. It appears that
differences in the responses are a result of different economic oppor
tunities which are being masked by the visitor's ethnic composition.

FOOTNOTES

Newman, Edward S.; Peterson, G.L., "Perception & Use of Urban Beaches
unpub. paper (no date) see also

"Modeling & Predicting Human Respond to the Visual Recreation Envir
onment" Journal of Leisure Research (Summer '69) 1,3

'Heatwole, Charles A.; Niels West, "Mass Transit fi Beach Access in
New York City, Geographical Review (Apr. 1980) 70,3.

JCutter, Susan; Karl Nordstrom; Gail A. Kuciaa, "Social & Environmental

Factors Influencing Beach Site Selection, Proceedings Fifth Annual
Meeting of The Coastal Society, Newport, R.I., Nov. 6-8, 1979.
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THE URBAN COAST: A UNIQUE RESOURCE

Grace L. Singer*

Abstract

Changing perceptions of the urban coast are illustrated in this case study
of citizen opposition to further industrialization of their waterfront.
Citizens in Hudson County, New Jersey are demanding amenity uses for their
area on the Hudson River in New York harbor. This includes recreation,
housing and other "people activities" to humanize their unique resource.
This case is indicative of the feelings of residents of other cities where
waterfront revitalization is taking place, notably Boston, Philadelphia,
Baltimore, Chicago, Detroit, San Francisco and Seattle.

The words urban and coastal are almost synonymous since nearly every major
city is located on navigable water and almost half of the U.S. population
lives within 50 miles of a coast. Thus, urban coastal areas play a key
role in national affairs. Many waterfronts in the U.S. cities are, however,
in a state of decay and vacancy, and are ripe for redevelopment.

Waterfront development in Europe and the United States differed in that
European cities grew before the industrial revolution and waterfront areas
were part of the fabric of city life. In contrast, many American water
fronts were industrialized in their early development. Port activities
in the U.S. proved highly susceptible to technological changes such as
containerization and the advent of rail and truck transportation. This
and the move of factories to suburban areas are the principal causes of
urban waterfront decay.

Several cities, notably Boston, Philadelphia, Baltimore, Chicago, Detroit,
San Francisco and Seattle are in the process of revitalizing their water
fronts. On the East Coast urgency is added to waterfront issues by the
advent of offshore oil and gas development and the possible concomnitant
need for onshore service facilities. Waterfront revitalization is an
important step to overall urban renewal since port areas are usually the
oldest and most decayed portion of a city. These valuable areas are often
vacant and offer a unique resource in a generally bleak urban picture.

At Princeton University's Center for Energy and Environmental Studies we
have conducted a study for the U.S. Department of Energy on energy facility
siting in urban coastal areas. We used case studies on the Texas and
Louisiana Gulf Coast and in Hudson County, N.J., across from Manhattan in
New York harbor. I will discuss the New Jersey case because of the clarity
of the issues it raised.

•Princeton University, Princeton, New Jersey.
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In five years, from 1972 to 1976, five major energy facility proposals
were rejected here due to strong citizen opposition. These were pri
marily petrochemical processing and storage operations, one of which
would have been the largest on the East Coast. This general area is
heavily Industrial and has severe pollution problems, particularly in
air quality. The citizen issues which developed fell into three major
categories:

1. Appropriate land use - Should there be further

industrialization or primarily mixed amenity use
for recreation, housing, stores and restaurants?

2. Pollution and Safety - Some of the products to
be stored were carcinogenic and volatile.

3. Socioeconomic issues - including jobs. Energy
facilities are not labor intensive. For example,
the largest of the rejected facilities would
have provided 2 jobs per prime waterfront acre
in an area with high unemployment.

The underlying force in the successful citizen action was a changing
perception of their urban coast as a special place and not just as
another piece of real estate on which they would allow, for example,
242 6-story oil and chemical storage tanks emitting 100 tons of
hydrocarbons annually. (This was actually one of the five rejected
proposals.) Following is a quote which summed up the citizen's
frustration.

"Urban living is a real challenge. We are con
stantly fighting for survival. The problems of
crime, pollution, rising taxes, lack of services
plague us.... Let's make the waterfront attrac
tive to all, industry, residents and visitors.
The construction of a tank farm will result in
more unhealthy air and perhaps a mass exodus of
residents who will flee this city fearing for
their health and their lives."

The 22 citizen groups involved in the energy facility battles joined
in 1977 to form a Waterfront Coalition. Realizing they could not
forever fight brushfire wars to prevent unwanted development, they
requested that the state create a regional planning mechanism to
coordinate development of an 18-mile stretch of the Hudson River
waterfront encompassing 15 municipalities in 2 counties from the
George Washington Bridge to the tip of the Bayonne peninsula.

New Jersey's Governor Brendan Byrne responded by forming the Hudson River
Waterfront Study, Planning & Development Commission to recommend a
course of action. The Commission was formed this year and consists of
almost 40 members, including 15 mayors, county and state government
representatives and a few non-government citizens mostly from outside
the subject area. I am one of the people named to the Commission and
the early experience is proving to be a frustrating one. This is due
to the complexities inherent in cutting across 17 political jurisdictions
to create a regional approach to planning for this special area from

Singer
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which one can view the spectacular New York City skyline, New York
Harbor, the Statue of Liberty and Ellis Island and enjoy the new,
developing 800-acre Liberty State Park in Jersey City.

One of the issues the Commission will be addressing, along with
regionalization, is revenue sharing so that the competitive ratable
race among municipalities can be diminished. Regionalization may,
however, be very difficult to approve in this entrenched "home rule"
area with strong political figures, each zealously guarding his own
turf. There are some regional models from which the Commission can
learn. One is the Hackensack Meadowlands Development Commission in
New Jersey. Another is the Twin Cities Regional Commission for St.
Paul and Minneapolis, both of which use revenue sharing. (The Bay
Conservation and Development Commission in San Francisco does not
have revenue sharing.)

In our report to the U.S. Department of Energy, we at Princeton made
several recommendations. One was that only truly water dependent
energy facilities be located at the water's edge. Creative siting
can be employed here. For example, an oil storage facility can be
located inland with only a pipeline at the shore.

One suggestion which has been made to "green up" the waterfront Is a
linear green strip along its 18-mile length for jogging, biking and
strolling, and a waterfront park in each municipality in the area.
The hope and vision is to humanize our urban coast with "people acti
vities" and make them once again the vital, if different, areas they
were. Such a turnabout can help mitigate the often harsh conditions
in our cities and bring people back to urban areas. This, of course,
will also alleviate pressure on the rural coast.

William Slayton of Urban America aptly expressed this vision when he
said:

"The goal is the creation of an urban society that
retains a continuing association with the natural
world. This is achieved not by opposing all devel
opment, but by insuring that it is channeled into
forms that are in harmony with the natural environ
ment....Even in our crowded urban regions of the
future, there is a place for nature and a place
for man."

Singer
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The Environmental Impacts of Marinas and Their Boats:
Research Needs and Management Considerations

Gail L. Chmura1 and Neil W. Ross2

ABSTRACT

Any alteration or change in the physiographic features of the
shoreline may be assumed to have an environmental Impact. By providing
services for recreational boats, marinas alter the shoreline, and thus
have a complex impact, both negative and positive, on a small portion of
shoreline. Defining and measuring the impact of any marina requires
that each component be viewed first individually, and then as part of
the whole system.

Many decisions made regarding the construction of marinas appear to
be based on "common knowledge" of their environmental impacts. To
determine how much of this "knowledge" is verified by scientific
research, a review of the literature available on all aspects of marina
and boat-related environmental effects was conducted. It was found that
qualitative discussions far outnumber quantitative reports and that many
discussions have been supported by limited research or have been based
on Inconclusive studies. Dredging, boat motor exhaust, and boat sewage
are three major impacts of marinas and boats discussed.

INTRODUCTION

In Rhode Island and most coastal states, facilities for mooring and
servicing recreational boats (hereafter referred to as marinas) are at a
premium and pressures for continued development are intensive. The
general public recognizes that by altering the shoreline marinas are
capable of having significant environmental impacts and they support the
regulation of such development. Regulation is imposed at the municipal,
state, and federal levels, often by those outside the scientific
community who do not have the time to sift through the reams of
literature now available on marine-related impacts. Many decisions made
regarding the construction of marinas appear to be based on "common
knowledge" of their environmental impacts. To determine how much of
this "knowledge" is verified by scientific research, a review of the
literature (4) available on all aspects of marina and boat-related
environmental effects was conducted. It was found that qualitative

1Division of Fish & Wildlife, Rhode Island Department of Environ
mental Management, West Kingston, R.I. 02892

2Marine Advisory Service, Sea Grant, University of Rhode Island,
Narragansett, R.I. 02882
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discussions far outnumber quantitative reports and that many discussions
have been supported by limited research or have been based on
inconclusive studies.

To illustrate these problems, three major impacts of marinas and
boats will be discussed: dredging, boat motor exhaust, and boat sewage.
This discussion reflects the bias of the 1978 literature review (4) it
originated from, which we prepared for use in Rhode Island and other
Northeastern states. However, most points are still applicable to the
development and use of any small boat marina in our nation.

DREDGING

A wealth of literature has been published regarding the effects of
dredging and dredge material disposal, but most of these studies are
concerned with the dredging of rivers and large ship harbors, rather
than small, recreationally oriented marinas. For this reason, the
specific effects of marina-related dredging are difficult to define and
are often misrepresented.

For example, the term "dredge spoil dumping" has been revised to
"dredge material disposal," and a recent suggestion for another revision
has been "dredge material discharge." This terminology has reflected
the status of findings of recent reseach, which recognize limited, but
positive aspects of dredging. Unfortunately, public attitude and
understanding have lagged far behind. Past history has shown us that
discharge at open-water sites can cause benthic habitats to be
drastically altered and large volumes of sediments to be temporarily
resuspended in the water column (23). Discharge in wetlands can bury
these valuable habitats, while discharge on upland areas may cause
pollution of groundwater and topographic and vegetative alterations
(22). However, since the most common dredging pracclces in marinas are
spot and maintenance dredging, the volumes of dredge material are
relatively low and and often can be dried at suitable upland sites with
minimal negative impacts. The effects of dredge material on the
environment is also relative to the nature of the sediments, which in
the area of many marinas is relatively innocuous as compared to that of
heavily contaminated ports and harbors.

The act of dredging may adversely affect the environment by
Increasing turbidity, reducing oxygen content, causing the buildup of
sediment and burial of benthic organisms, disrupting and removing bottom
habitat, altering water circulation, and creating "stagnant deepwater
areas" (22). No reports were found which reviewed these Impacts with
respect to the localized, small-scale dredging operations of many
marinas.

Most investigators did agree that impacts related to water quality
are temporary and that benthic communities recolonized dredged areas
(although In some instances species composition was altered). The
creation of "stagnant deepwater areas" was often mentioned In
discussions, but never examined in the actual studies of dredging.
Perhaps this impact is more applicable to alteration associated with
residential waterfront development, as in the case of Venetian canal

Chmura
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construction often seen in Southeastern United States. Investigators
also agreed that dredging impacts are site-specific, dependent upon the
nature of the dredged area (I.e., bottom characteristics and flushing
patterns), the nature of dredging methods used, and the treatment of the
dredge materials. Thus, before making conclusions on the Impact of a
proposed dredging project it Is critical that information be available
on the physical characteristics and biological resources of the area.

It has traditionally been assumed that dredging in small marinas
creates all the impacts described in the studies of port and harbor
dredging. However, can it also be assumed that impacts are directly
proportional to the size and intensity of dredging projects? Obviously,
studies are needed which review dredging impacts on a smaller scale to
be assured that we truly understand the consequences of these projects.

BOAT MOTOR EXHAUST

Research on the effects of boat motor exhaust have been directed
exclusively to the emissions of outboard motors, excluding Inboard and
inboard/outboard engines. While it appears to be considered "common
knowledge" that outboard motors cause deleterious Impacts, extensive
studies conducted with these motors have cited no serious degradation of
water quality.

In 1963, English et al. conducted comprehensive laboratory and field
studies on the effects of outboard motor exhaust (7, 8), but their
results were based on the operation of motors which were not equipped
with crankcase drainage recycling devices. Two comprehensive studies
identifying the components and effects of outboard motor exhaust have
been reported since the early studies by English et al. Kuzmlnskl
directed a series of studies for the Division of Water Pollution
Control, Massachusetts Water Resource Commission, on the effect of
outboard motor exhausts on water quality and associated biota of small
lakes (14, 15, 16, and 17). The Boating Industry Association and
Environmental Protection Agency jointly sponsored another study by three
different research groups, published under the title "Analysis of
Pollution from Marine Engines and Effects on Environment" (25).

Kuzmlnskl and Fredette (27) found that concentrations of exhaust In
waters after normal outboard usage did not inhibit the growth of two
species of freshwater algae (Selenastrum caprlcornutum and Anabeana
flas-aquae). The EPA/Boating Industry study (25) also found that there
was no significant difference between diatom communities, zooplankton
communities, or organic production In control ponds compared with those
subjected to outboard motor use. Both the EPA/Boating Industry report
and a report of another general study on Lake X in Florida (12)
concluded that outboard motor emissions under normal field conditions do
not significantly affect aquatic systems or seriously degrade water
quality.

Although the authors of these studies found no conclusive evidence
that outboard motor emissions were harmful, they did point out that
there is a need for additional laboratory studies and research regarding
sensitivities of vertebrate and macroinvertebrate animals (such as

Chmura
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shellfish). Clark et al. (6) looked specifically at the effect of
outboard motor effluent on marine shellfish and observed that both
oysters (Ostrea lurlda) and mussels (Hytilus edulis) showed stress from
exposure to the effluent. This study was preliminary and utilized high
(10%) levels of effluent, but it supported the concern expressed by
previous researchers.

Clark et al. also pointed out that the lighter, more refined
petroleum products (e.g., diesel oil) are taken up more quickly by these
shellfish than heavy, more viscous products. However, URI researchers
(18) have discovered that in one boating harbor (Wlckford, R.I.)
concentrations of aromatic hydrocarbons (probably from petroleum fuels)
actually decrease during the boating season. It was suggested by
researchers that these hydrocarbons might be removed from the water by
evaporation or possibly degraded biologically or photochemlcally during
the summer.

To date, most study areas have been limited to freshwater lakes,
Ignoring brackish and saline waters. In addition, field researchers
have not looked at enclosed marina waters, where effluents could be
concentrated.

Results of field and laboratory studies conflict regarding the
quantity of fuel that can be used per volume of water before fuel traces
become noticeable in water and fish. After field tests, the EPA/Boating
Industry study (25) reported that up to 110.5 gallons of fuel could be
used per million gallons of water before any alteration in the taste of
fish was demonstrated. In laboratory studies by Kuzmlnskl et al. (16),
one gallon of outboard motor fuel was exhausted into 400 gallons of tap
water in a stainless steel tank and subsamples at various dilutions were
presented to test panels. The odor threshold concentration was found to
occur at less than one-third gallon of fuel per million gallons of
water.

Little can be done to reduce the Impact of boat motor emissions
other than reducing boat pressure. Results of boat motor exhaust
studies suggest that threshold guidelines cannot be generalized, and any
management of motorboat use must consider each waterway individually, by
reviewing the use and characteristics of each system. Obviously, more
research is required on the effects of boat motor exhaust. However,
research and development by marine engine manufacturers aimed at
reducing the pollutants in emissions, enabling the use of unleaded fuel,
and Increasing fuel efficiency will be of value.

BOAT SEWAGE

Boat waste studies can be confusing and may be inconclusive because
coliform counts (used as indicators of sewage pollution) and other
measurable effects of boat wastes are Influenced by boat densities,
number of people per boat, tides, the day of the week that samples are
taken, and other factors (9). In addition, it is difficult to determine
if collforms are from human or animal wastes (such as dogs, waterfowl,
or seafood-processing waste, etc.).

Chmura



212

During one summer boating season, Fufarl and Verber (10) analyzed
water, shellfish, and sediment samples from a saltwater cove in Rhode
Island (Potter Cove) and reported that the primary source of conforms
was boat waste, although other sources were present. Cassin et al. (3)
also reported that on Labor Day weekend conforms Increased in the water
column and shellfish in direct relation to a small boat population of an
estuarine area on the New York coast. In a comparison study, Barbaro et
al. (1) sampled marina and non-marina waters during the summer boating
season on a Mississippi reservoir. Marina waters contained signifi
cantly higher fecal collform and fecal streptococci counts than
non-marina waters. Results of a study reported by Seabloom (24) may be
contradictory to those conclusions. Collform counts were taken in two
small boat harbors of Washington State. During the boating season,
counts Increased 1« in a small freshwater inlet, but decreased 382 in a
saltwater embayment on Puget Sound.

Mack and D'ltri (20) studied a freshwater marina area and found that
fecal coliforms increased in the dock slips most frequently used by
yachts. They also concluded that the number of coliforms was related to
the number of yachts In the marina, but that no gross pollution was
occurring at the marina. In a subsequent study, Mack (19) discovered
that the source of a large number of coliforms was actually from local
streams feeding into the boating water. Other researchers have found
that water quality in 6ome areas is too variable to measure the effect
of pollution due to concentrated boat use (26), or that the background
levels of coliforms resulting from land-based sewage input were so high
that no boating-related impact could be detected (21).

Since collform counts In surface waters are not always a dependable
measure of water pollution by boats (19), Kassebaum (13) explored the
possibility of using measurements of collform concentration in oysters
to indicate the impact of boat wastes. Unfortunately, it was found that
variation In collform bacteria concentrations in the oysters was not
directly related to boat usage in the marina.

Boat wastes are considered a problem primarily in enclosed inland
waters and semi-enclosed coastal waters where flushing is minimal. In
problem areas, boating can be monitored and regulated. The size, depth,
tidal flushing, and characteristics of boat use must all be considered
to determine the sewage capacity of a waterway. As an example, Fufarl
(9) has calculated how many boats may be allowed In shellfish areas
(assuming a background count of zero coliforms) to maintain standards of
70 coliforms per 100 milliliter of water. Kassebaum (13) also
calculated the allowable number of boats to maintain collform standards,
but emphasizes that If such calculations are to be accurate, they must
be derived for each water basin on an Individual basis.

Further research is needed to determine the validity of the use of
total and fecal collform counts as Indicators of sewage pollution In
waterways. Future research must also include an exploration for and
analysis of non-boating sources of coliforms, as well as the hydraulic
characteristics of the waterway studied.

Boat sewage Is perhaps the single environmental impact which has
caused the most public reaction and the severest governmental
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regulation. It is also a scientific area where methodology Is Imperfect
(especially the use of collform count indices) and study results are
Inconclusive. Exaggerated Impacts from boat sewage have been oversold
by public health officials and disclaimed by the boating interests.
Research is needed on many aspects of the Impacts of sewage. It is
obvious that regulation will not wait, and it appears that common
knowledge" will prevail until the facts are known.

SUMMARY

Much of the scientific literature available today adequately
describes the environmental components of marina and boat impacts, but
provides little hard data supporting conclusions on the severity of
those impacts. Studies directed specifically at marinas are needed.
The reports "Marina Del Ray: A Study of Environmental Variables in a
Semi-Enclosed Coastal Water" (2) and "Ecology of Small Boat Marinas"
(21) are the only comprehensive studies primarily concerned with marinas
and their boats. Other studies could have been improved by Including
more in-depth reviews of the physical characteristics (i.e., hydraulics)
of the waters. Future research on marinas must include such
information.

"Common knowledge" of boat and marina impacts is currently being
used to develop most coastal management programs and the regulatory
measures that will mitigate the perceived impacts. It is essential that
those concerned with these impacts understand where scientific facts end
and where "common knowledge" begins. When such understanding is
present, credible and realistic regulation and development will be
assured.
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