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FOREWORD

During October 22-24, 1979, the University of California Sea Grant College Marine Advisory Program
(Cooperative Extension) in cooperation with the National Marine Manufacturers Association co-sponsored
the Second National Boating Facilities Conference. The focus of the conference was on facilities=-the
financing, designing, permitting, and operations and management of recreational boating developments.
The conference was designed to be of assistance to a diverse national recreational boating audience.

The past few years have seen increased participation in recreational boating. Coupled with this
increased activity is a growing shortage of boating facilities. The purpose of this conference was to
provide a forum to examine the existing situation and offer some solutions. The papers presented
concerned themselves with recent experiences, current problems, and future directions that the industry
might. pursue to remain a viable business.

The papers presented were organized into a series of six technical sessions. These sessions included,
the Energy Outlook, Financing Marina Development, Design Considerations and Techniques, Permitting and
Policy, and Boating Inventories and Waterfront Programs. In addition to the formal presentations, a
field trip with on-site inspections of various San Francisco Bay Area marinas was conducted. At
selected stops, questions about marina facilities construction, operation and management were discussed.

The papers in this proceedings should serve as a benchmark against which future trends in the recreational
boating industry can be assessed. Consequently, this proceedings should be of value to planners,
consultants, developers, operators, and other professionals with an interest in recreational boating
facilities development.

Ron Stone : Andrew Manus : “Barbara Katz

Director Area Marine Specialist - Area Marine Specialist -
Government Relations Department Coastal Resources : Ports and Transportation
National Marine Manufacturers University of California University of California
Association Marine Advisory Program - Marine Advisory Program
Chicago, I1linois San Francisco, California - Long Beach, California
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WELCOME ADDRESS

MAYNARD W. CUMMINGS
Coordinator

Sea Grant Marine Advisory Programs
University of California

Davis, Califomnia

I am privileged to be selected to say welcome to all of you here to attend the Second National Boating
Facilities Conference. There are many here whom I would like to call by name but I am not going to; we
-are very pleased to see each one of you here.

I am going to mention only Mr. Bill Satow of the California State Department of Boating and Waterways
and Mr. Ron Stone of the National Marine Manufacturers Association, co-sponsors of the Conference with
the California Sea Grant College Marine Advisory Program.

Representing our organization and doing the programming and planning for the Conference were two
University of California Marine Advisors, Andy Manus, the Marine Advisor for San Francisco and San

Mateo Counties and Barbara Katz, who is the Area Marine Advisor for Orange and Los Angeles Counties
where, as you know, there also is a modest amount of boating facilities and marine industry! Because
of a conflicting commitment in a fisheries research project, Barbara is not here. I extend her regrets;
her best wishes for your Conference are expressed in the work she did with Andy in its planning. He
and Ron Stone will, I know, do everything possible to assist with any special requests you may have.

I am going to take advantage of this opportunity to say a few things about Sea Grant and especially its
Advisory Services program, what they are and are not. Sea Grant is not the equivalent of the ilational
Science Foundation (NFS) or Hational Institute of Health (NIH), not just a source of research funding.
Research is Sea Grant's largest component but, 1ike the Land Grant College Act after which Sea Grant .
was modeled, education and advisory efforts also are mandatory in the Sea Grant College Act. The intent
of Congress in establishing Sea Grant a little over 10 years ago was to create an educational program
regarding marine and coastal resources, emphasizing action in education which would transmit research
results and other resource information to resource users in timely fashion. This is the mission of the
Marine Advisory Program. About 20% of the California Sea Grant College budget goes to our Advisory
Services which has a statewide network in the coastal counties of academic profess1ona1s whose job is
extending information to many kinds of identified audiences.

There is a Sea Grant program in all the coastal and Great Lakes states and in most the working emphasis

is with and for commercial fisheries. This is an important audience segment of the California Sea

Grant Adv1sory Program, 100, but by no means the only one. Major efforts also go to providing information
in public marine science education, marine transportat1on, port management, aquaculture, coastal resources
planning, sport fishing and other activities in marine and coastal recreation.

That last category includes this Conference which is our first program effort including the kind of
audience you represent. Workshops and conferences such as this are some of the media used in Sea Grant
advisory services educational programs. Along with many individual contacts, the advisory staff also
prepares special publications such as the samples shown on the table and display board at the back

of the room. There are many special publications in marine science, seafood technology, fisheries and
California coastal zone regulation in addition to those on display. If you'd 1ike a complete 1ist of
available publications just leave your name with Andy and he will see that you receive any you select.

From our organizational standpoint, I think it is appropriate that it can be held here at the Berkeley
Marina since Berkeley is the administrative location for the University of California's 9 campuses.

Sea Grant programs are conducted from 7 of these and also include program responsibility for Sea Grant
work .done at Stanford, Cal Tech, and a half dozen ar so state universities and colleges. :

1 repeat that we are pleased to have this opportunity and I'm sure the co-sponsor representatives here
will be glad to assist in every way to make your Conference visit enjoyable as well as informative.



WHO 1S THE AVERAGE BOATER?

JEFF NAPIER
- National Marine Manufacturers Association

" Chicago. Illinois

It is my pleasure to try to set the stage and define in fairly specific terms what the average boatman's
facilities needs are in the coming years. To do that we have first to find what the average boatman

is in terms of the type of boat he has, where he uses it and where he would prefer to use it. We will
also consider other related factors.

A quick way to get a handle on the average boatman is simply to look at the composition of the recrea-
tional boating fleet as indicated by industry sales statistics. Industry sales statistics suggest that
there are approximately 11,270,000 recreational boats in existence on all waters in the United States.
0f these, 6.6 million are outboard boats; 1.14 million are inboard boats including auxiliary powered
sail boats and Coast Guard documented yachts; 880,000 are sail boats without inboard power; 2.65 million
are rowboats, canoes, dinghies, prams and other miscellaneous craft, many of which are used with out-
board motors and counted in the outboard boat statistic above. These boats use approximately 4.15
million boat trailers.

While most states register all motorboats, other types of craft are not necessarily registered. WAccord-
ingly, about 8 million out of the 11 _million boats in use are registered and the rest - typically small
unpowered rowboats and canoes - are not. We estimate that there are approximately 4,700 marinas and
boat yards in the United States and about 1,300 yacht clubs with mooring facilities. .
Last year boatmen spent almost 7 billion dollars on all types of boating equipment and services according
to-industry estimates. Professional people own boats in about the same proportion their numbers bear

to the employed population in the United States {15-1/2%). Business managers and proprietors own more
boats (15-1/2%) than their percentage of the population (10-1/2%). Clerical, sales and similar workers
own boats in about the same proportion as their percentage of the population (24%). Skilled workers®

own boats at a significantly greater percentage (22%) than their part of the employed population (13%).
Factory, service, farm and semi-skilled workers own boats to a lesser degree than their percentage of

the employed population,

The majority of the recreational boats are tra11erab1e outboards although of course, this statement
may not hold true for specific locations such as a coastal town or whitewater river area. Boat owners
are, in the vast majority, very middle class in occupation and incomes; their boats typically cost
anywhere from a few hundred to a few thousand dollars.

Most outboard boats are under 17 feet in length whereas most sterndrive and inboard boats are over
17 feet in length according to industry statistics. The distribution of various boat types tends to
vary. California alone has 12% of the total inboard boat population in the U.S. with around 130
thousand such boats (including sterndrives). Florida is a distant second with 7% (about 80 thousand)
inboards. Obviously such disproportionate predominance of certain boat types in an area affects the
facilities needs and we will study this factor further in the program.

The marine industry, of course, is quite interested in determining the attitudes of its customers and
potential customers regarding the attractiveness of boating. A very recent study just published by
the industry contains some interesting data relevant to access to boating waters. First of all, I
should note that the study involved interviews with both boat owners and non-boat owners in a national
cross section representing the distribution of boat ownership. A summary of the pertinent study
findings follows. ‘

Under a major series of questions on the reasons for no longer owning a boat, former boat owners
indicated that boat storage problems were No. 4 and Tack of facilities were No. 6 - in rank out of
about 30 reasons. Other interesting findings included the fact that most people feel their area is a
good boating area but that docks are hard to find and one of the biggest problems with boat ownership
is storing it during the off-season.

A series of statements were made in the survey with which the respondents were asked to agree and
disagree. Among those with the highest 1ével of agreement - by both boat owners and non-owners - were
that boating is a relaxing, healthful non-competitive activity which anyone can enjoy and that a person
can do many different things with a boat such as fishing, water-skiing, -cruising, etc. Clearly boating
and the need for facilities will grow in the future.

I mentioned that facilities problems were listed among the top problems associated with boating both

by present boat owners and non-hoat owners. Other reasons which I didn't mention - but which partially
include. facilities problems are the expense and difficulty or inconvenience of boating
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To summarize this part of the discussion, boating is very much a middle class American activity and many
more would participate in it and those already participating would enjoy it more if there were more and
better facilities for access to boating water. Clearly, that's what the 56 million Americans who went
boating last year want based upon all objective studies as well as subjective opinions one can collect

. anywhere in the country.

Is fuel availability and price affecting boating? The answer is that availability, of course, affects
boating. Wherever there is a shortage everyone cuts back on boating along with driving and other activities
that use fuel. By cutting back we don't mean that people go boating less often so much as they simply go
boating closer to home - if they can - saving gasoline both on the road and on the water.

And this brings up yet another facet of the facilities needs: facilities are needed where the people are -
which is to say, in metropolitan areas. Interestingly, the vast majority of our nation's people do live

in metropolitan areas and over 70% of the top 100 cities in our country are located on navigable waterways
for the simple reason that our country was discovered and settled by water; waterways were the only high-
ways back then.

Increasingly the focus for boating facilities development is on urban areas where many benefits - besides
boating - can be reaped from:an investment in boating facilities.. For example, many urban waterfronts

are deteriorated. An attractive recreational development such as a boat harbor not only provides a desirable
asset to the limits of its own boundary but greatly attracts private redevelopment funds and reverses the
decline of an area. This has been proven many times by specific projects throughout the country. Such
developments with the recreational facility as the initiator, of course, create jobs and redevelop the
municipal tax base as well. That's a lot of bang for the buck, if invested in a boating facility.

Heritage Conservation and Recreation Service and the Office of Coastal Zone Management are publishing a
hangbook on urban waterfront revitalization, not incidentally, in recogn1t1on of this urban facilities

nee

I'd 1ike to spend the balance of my time talking about another specific item boatmen want in terms of

boating facilities - merely the opportunity to pay their own way or, as the case may be, have those taxes

which they already pay specific to their boating activity used for the benefit of boating. In the area

of deve]opment of boating facilities with the funds of boatmen, there is a major piece of legislation

pending in Congress known as HR 4310 - called the Biaggi bill (after its sponsor Congressman Mario B1agg1
- of New York City) which deserves the support of all of us.

The bill basically provides that 2/3 of federal marine fuel. taxes, amounting -to $20 million each year, .
will be made available to. the states for recreational boating facilities development under a 50/50 matching
grant basis. The other 1/3, about $10 million a year, is to be made available to the states on a similar
50/50 matching grant basis for boating safety services including enforcement, search and rescue, and

. boating safety educational programs. Under the bill, the new Recreational Boating Safety and Facilities
Improvement Fund is administered by the U.S. Coast Guard

The formula for a110cations among the states for boating facilities development provides that 1/3 of the
fund will automatically be distributed to all eligible states on an equal basis; 1/3 of the fund distri-
buted according to each states share of registered vessels, and 1/3 according to how much each state is
expending on boating facilities development. The object is to bring about an eguitable allocation of
funds between large and small states while at the same time providing an incentive to states to develop
new recreational boating facilities and to -earmark state marine fuel taxes for that purpose. The bill
provides for coordination of boating facilities programs under the Boating Fund with those of the Depart-
ment of Interior under the Land and Water Conservation Fund and with Coastal Zone Management Planning.

The bill is being vigorously supported by boatmen and the boating industry. - It has been favorably
recommended by the House Merchant Marine and Fisheries Committee and is now. pending for the House Ways

and Means Committee. It is hoped that the full House will pass the bill this year with Senate consider-
ation next year. The legislation is fiscally conservative since it does not involve any new taxes but
merely a reallocation of existing marine fuel tax revenues to give the boating taxpayer the opportunity
to pay his own way. Support for HR 4310 is growing rapidly with many Governors as well as Senators

and Congressmen on the record in favor. State boating law administrators and other recreational officials
support it. It is certainly in the interest of attendees at this conference to support the legislation.

It is this type of funding legislation that will make the concepts and plans we discuss here a reality
throughout the country.-

One more thing boatmen need in terms of faci]ities is simply better and more comprehensive listings
of where facilities.are located. This would help spread the 1oad and provide more enjoyment and more
places to go boating. I hope that these remarks have helped answer the question: Who is the average
boater? C



RECREATIONAL BOATING AND THE NATIONAL FUEL ISSUE

PATRICK DOYLE

Manager

Environmental Communications
Qutboard Marine Corporation
Milwaukee, Wisconsin

FUEL AVAILABILITY FOR POMERBOATERS

At the outset, I wish to stress that the boating industry--throughout the 1979 boating season--has pro-
ceeded with the optimistic philosophy that if the boaters of the nation were careful in watching their
fuel usage by boating in a fuel-conservative manner, there would be ampie fuel available for normal
recreational boating activities during this coming season. We have told dur boating public, and it has
been proven to be true, that we were confident that our federal energy regulators would allow that boaters
from coast to coast would have fuel_to use, and they will have it in the same equitable proportions as
all other fuel users. We have seen, during this boating season, that over 90% of the U.S. has had an
ample supply of gasoline for most of the summer months. We advised boaters that there would be periodic
spot shortages of fuel in certain parts of the U.S., but that these spot shortages would be relatively
short-Tived, and this has been true also. Early in the boating season we saw interruptions in fuel
supply distribution in California, and later in the Summer we saw temporary fuel shortages in some of
the New England States, in New Jersey, in New York, in Washington, D.C., in Louisiana, and in parts of
Texas. However, in each of these cases these temporary disruptions in gasoline supplies were rect1f1ed,
and when gas lines dissipated, normal boating activities were quickly resumed.

The boating market, our manufacturing companies, and boating users have all labored at times under the
Federal government's cumbersome handling of our national energy issue. As you well know, the President,
his advisors, and our Federal Energy Office, and their energy plan proposals, have all sadly floundered.
But., in spite of the cumbersome handling of our Federal Energy Plan in Washington, it remains true that-
boaters have been able to secure fuel in most of the U.S., and that our supply of gasoline at marinas
from coast to coast has been good to excellent throughout the current boating season. We have seen the
Congress reject proposals for weekend gas station closings (thank God.), and we have seen our legislators
in Washington also reject several plans for gasoline rationing (again, thank God:). About the only
remaining portion of legislation which the President is still pushing in his Energy Conservation Contin-
gency Plan is the current "Standby Rationing Plan,” which is undergoing a host of amending by Congress. -
Should this standby rationing program be accepted, we, in the boating industry, are confident that we
will be treated in a fair and equitable manner, as Congress has promised in this standby program. It
should be pointed out that any standby gas rationing plan adopted by Congress can only be put into effect
if there is a 20% shortfall in oil imports into the United States. This would create a national emergency,
and only then if the President and both Houses of Congress agree that a national energy emergency exists,
would a standby rationing plan be adopted. Under this state of emergency situation, if one would ever

be declared, boating would participate in a rationing plan along with the various segments of the very
patriotic public sector. It is highly unlikely that our country will ever see a 20% reduction in QPEC
0il imports, but if this catastrophe occurs, boat1ng would be pleased to do its fair share in complying
with a standby rationing plan.

As it stands now, it appears that the Federal government is placing the fuel conservation burden on

each state government. FEach governor will be free to draft his own individual plan to allocate state
gasoline supplies in a fair and equitable manner to all fuel users within their particular state boarders.
Boating will not be discriminated against, and we are opt1m1st1c that it will be "boating as usual" on
the state waters throughout the nation.

--Concerning spot shortages of fuel, we, in the boating industry, have been in close contact with
our associates in the oi] industry, and they have told us that from time to time, because of refinery
capacity problems of unleaded fuels, there might be shortages of the unleaded variety...but that leaded
fuel, the type used in our marine engine products, will be far more abundant than unleaded gas .through-
out the boating season. This situation, also, has proven to be true during the current boating season.

--President Carter's recent energy decision to deregulate fuel prices and open up additional areas for
more 0il exploration bodes well for boating. It should provide additional incentives to our oil-pro-
ducing companies to increase many facets of domestic oil production and, in turn, should help to pro-
vide additional future supplies of gasoline for all users--including boaters.

--ATthough gas prices have been considerably higher than normal, boating groups that we have queried
from coast to coast report that they are continuing to pursue their normal boating activities.

We in the boating business and other marketers of recreation products occupy a unique position in the
current energy issue. And this position, I believe, will give us significant "defenses-in-depth"' .
concerning the use of energy. Recreation in the U.S. is an enormous contributor to our gross national
product, and--more importantly--a fundamental part of our way of life. Various governmental officials,
tourism directors, and boating industry leaders have stated quite bluntly that--"No crisis of any
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type will stop the American public from pursuing its Teisure activities." We are encouraging the
boating public to continue to boat, but we are. asking them to do it in a more fuel-conservative manner
by throttling back one-quarter. This throttiing back saves between 20 and 48% of fuel used, depending
upon boat and motor combinations. ‘ S . :

ESSENTIALITY OF RECREATION IN MODERN MAN'S LIFE STYLE

With over 74% of our populace 1iving on only 1-1/2% of our land, we have become an urban-oriented society.
And with the pressures of daily life growing at unprecedented levels, one of the prime necessities facing
this nation is how to make it possible for our urban dwellers to periodically get away from these metro-
politan pressures to enjoy their leisure time pursuits. Recreation, in today's society, has bécome a

most essential activity of man. Following are various facts which support the need for recreation/leisure
as a necessity to man's physical and mental -well-being -- today more than ever in our history.

-- -Sociologists and psychologists have Tong supported man's demand for recreation. One sociolagist said,
"Leisure and labor are the two sides of man's shield. -~ Both protect him; labor enab1es him to live,
and leisure makes the good life poss1ble "

-- During the Arab 0i1 Embargo of 1974, Senator Gaylor Ne1son (Wisconsin) issued a statement to the
Department of Energy on the essent1a]1ty of recreation and boating. He said, "Qutdoor recreation'is
an indispensable part of American life, contributing to the physical and menta] health of our public.
Boating and fishing and similar activities are virtually the only source of recreation for millions

of Americans of modest means who cannot afford to jet off to Europe or the Caribbean for their vacations.®

In short, Nelson stated, "Recreation in the U.S. is not a non-essential activity."

-- Even Aristotle addressed this issue. In his treatise "POLITICA," he said, "We labor to have leisure!

-- Margaret Mead wrote extensively on the relationship between labor and recreation for man. In her
work, "The Model Week,” she said, "Recreation is something done to get you safely back to work again
in a refreshed.state of mind." : L _

-- Dr. Jay Nash, in discussing the problems which accompany our industrialized and urbanized world,
stated: "Menta] and physical fatigue in our work force cause society to become s1uggish and unpro-
ductive." He concluded that the immediate antidote for these work-related fatigues is recreation.
"1f man can let down, engage himself in some type of outside activity, and periodically can lose
himself in this activity, he will be restored shortly to normality and product1v1ty "

-- One sociologist stated s1mp1y,'"Recreation yields a positive feeling, the sensation known as fun.
In recreational pursuits, man can become, for at least the duration of these leisure activities,
the master of his own life."”

-- Dr. Alexander Reid Martin, former chairman of the Leisure Activity Committee, American Psychiatric
Association, concluded a recent report stating: “Perhaps man gives himself more free time and recre-
ation at this period of his h1story because he demands it to meet the challenge of his rapidly expand-
ing inner and outer world."

Based on the above reasons. for man's need for recreation, we, in the boating and recreational industry,
believe it is imperative that our governmental officials continue to work and promote programs designed
to enable man (and our predominantly urban soc1ety) to pursue and experience the joys and refreshment

of recreating in outdoor leisure activities in an environment removed from the complexities of our metro-
politan communities. We applaud government and its various agencies, concerned with recreation, for

the attention it has given to the continuing development of our outdoor recreational facilities. We
appeal here for a continuation of these recreational programs for the overall well-being of our citizens.

ECONGMIC IMPACTS OF BOATING

Permit me here to quickly enlarge on what impact leisure spend1ng has on our overall economy. This
market...which includes recreational products, equipment, activities. vacation spend1ng, recreational
tr1ps, second homes, and the like...contributed more than $200 billion to our nation's economy last year.
The increase in leisure for each of us has grown to the point that: .

-- Leisure spending now exceeds our national defense expend1tures

-- It is more than the total outlay for all new home construction annually in th1s country.

-- It surpasses the total of our nation's .entire corporate profits, and exceeded the overall value
of the-U.S.'s total exports.

-- One out of every 20 persons in the U.S. is employed in the Teisure/recreation/tourism industries.

-- A Department of Interior survey reveals that 75% of the U.S. population, from age nine upward, is
“involved consistently in some form of outdoor recreation.

-- And, with shorter work weeks entering the scene, economists are pred1ct1ng that the total annual
dol]ar volume for leisure time expenditures will more than double in the next 10 years.

Now, let's look specifically at the marine industry contribution. A very quick review of the national
economic impact of the marine industry reveals the following: The recreational boating business is made
up of 19,000 firms directly engaged in producing and selling marine products. It provides Jobs for 1/2
million employees. Retail sales for our industry exceed $6-1/2 billion annually.



Other facts showing our economic vitality include: annual payroll of $3 billion, a retail dealership of
16,500 firms, and over 2,500 marine product manufacturers.: Engine-powered recreat1ona1 boats in this
country represent assets worth $36 billion, and in 1978 there were over 11 million recreational boats
registered from coast to coast.- And, of major significance, more than 56 million Americans go boating
at one time or another each year. These millions, however, use less than 1/2 of 1% of the nation's total
fuel consumption, the equivalent of one-half tank of gasoline for every auto in the country each year.
The economic consequences of curtailing fuel for boating far outweigh any conservation savings achieved
by any restrictions placed on powerboating. ‘
-~ Using Wisconsin as an example cf the economic impact of boating at the state level, the following

facts are most impressive: The state's 1,530 marine product dealers account for more than $200 million

in new marine product retail sales. Wisconsin boaters spend an additional $200 million each year

for used boats, motors, servicing, docking fees, storage, repairs, fuel, and boating club memberships.

The state's 1,400,000 fishing 1icenses (a large percentage of these fishermen use boats) contribute

$6-1/2 million to state funds. In addition, powerboaters in Wisconsin contribute nearly $3 million

in fuel taxes. There are more economic contributions to the state by boaters (including ancillary

monies spent at motels, restaurants, grocery stores, bait and tackle shops), but we mention the above

as a case in point for boating's economic impacts at the state and local level.

MINIMAL FUEL USAGE BY NATION'S POWERBOATERS

As an example of the fact that boat1n§ is not a fuel-intensive activity, it is interesting to state that
autos operated in California, just during the month of July, consume more gas than does the ent1re power-
boat industry in a boating season.

- Last spring, during the Iran political turmoil and oil supply interruption, we in the marine engine
industry issued the following statements to our sales force, dealer organ1zat1ons and customers to allay
fears about the energy situation:

-- During any o0il import slowdown because of Middle East political inconsistencies, boating industry
sources and U.S. oil industry leaders believe that there could be temporary and minor disruptions in
various parts of our nation in the gasoline distribution system. This may pose inconveniences at -
times if these temporary gasoline 1nterrupt1ons occur, but we feel conf1dent that these problems will
be less troublesome than they were.in 1974.

-- Qur boating industry Energy and Government Re]ations Committees, trade association staff, and Outboard
Marine Corporation personnel will closely monitor forthcoming proposed Federal Energy Administration
regulations to make certain that our industry will continue to recelve equ1tab1e treatment, and not
be discriminated against in our energy usage.

-- A great many of the nation's motorboats are used for sportfishing, an activity which consumes very
Tittle fuel.

-- The nation's 9 million boat owners, with $36 billion jinvested in their equipment, are not requesting
special consideration. They only ask fair and equitable treatment and will be willing to make .their
fair share of necessary sacrifices in a fuel shortage. A major premise in the boating market --
is that the nation's boaters are enthusiasts for the pleasures derived from their favorite leisure
pastime, and will not stop boating, ‘even 1f present-day econom1c and inflationary forces cause
slightly higher fuel prices.

-- Compared to other recreational éctivities,‘boating'is a relatively small consumer of fuel. Research
reveals that persons driving to professional and collegiate sports events, for exampie, use far more
gas per year than that used in powerboating.

-- A survey of powerboat usage, conducted among a cross section of boat and engine sizes in a variety
of waters in different parts of the nation, documented that boaters operate in a fuel-efficient
manner. The survey indicated that boaters spend 30% of their operating time at idle. They operated
60% of the time at fuel-efficient cruise ranges; only 10% of the boating time was spent in the high
throttle ranges, with less than 2% of their time being at wide-open throttle operation.

-- A recently completed statewide survey of boaters in Wisconsin, the fifth largest boating state in
the nation, has revealed that the average boater ‘in Wisconsin consumed only 60 gallons of gasoline
per boat1ng season. This survey -- conducted by the state's Department of Natural Resources among
a broad cross section of boats of various sizes -- is the most supportive documentation yet of the
boat1ng industry's contention that we use less than 1/2 of 1% of all fue] consumed by the nation's
engine-powered products.

THE TRUE AMERICAN POWERBOATER: "EXPLODING THE MYTH THAT BOATING IS A 'RICH MAN'S' SPORT"

Another issue which requires coimment is the demographic "make-up" of the recreational boating market.

An erroneous assumption exists in the minds of many that boating is a "rich man's sport." In metropoli-
tan areas, and in communities bordering our ocean shores, and Great Lakes, the typical citizen has
driven past marinas and yacht clubs where Targer boats and yachts are moored. Viewing thése larger
craft, it is easy to surmise that everyone who boats has a large yacht, and is therefore a wealthy,
affluent member of society. Nothing could be further from the truth.



In rea]ity, surveys over the years conducted by the U.S. Coast Guard in its feport on recreational
boating in the continental U.S. entitled, "The Nationwide Boating Survey," coupled with market research
Eacts from the National Boating Trade Assoc1at1on, presents the following p1cture of the typical U.S.
oater:

-- U.S. boaters are not predominantly users of large yachts. Industry statistics reveal that the average
powerboat js a small 14 to 16 foot boat powered by an outboard motor of 50 h.p. or less, with a
trailer to match.

-- The average price for the typical "powerboat package" is approximately $2,500.
-- The typical powerboat is used mostly to go fishing (46.5%).

-~ Powerboaters are not wealthy, they are mostly "middle Americans." The National Boating Survey con-
ducted every three years by the U.S. Coast Guard, as well as industry marketing research facts,
portray the following picture of the typical American boater:

* He is 34 years old, a family man with three children.

* Eighty~seven percent of boating households earn less than $15,000 annually. Only two percent earn
more than $25,000 annually.

* Fifty-eight percent of all powerboaters use engines less than 50 h.p. in size.

-- These facts indicate clearly that the American powerboater is not an overly affluent member of society.
He is, in fact, a blue collar worker in the "middle income" bracket, who uses a small outboard- powered
boat. It is th1s -segment of society that bears the heaviest burdens of taxation, inflation, economic
uncertainty, unemployment, and the other factors that hit hard in times of traumatic national crises.

MARINE ENGINE MANUFACTURERS COMMITTED TO PRODUCING FUEL-EFFICIENT PRODUCTS AND TO PROMOTING FUEL
CONSERVATION

Since the oil embargo days of 1973-74, the boating industry has worked to both educate our engine users
and communicate with federal government officials about how our industry can successfully conserve fuel
and still continue to enjoy boating as a favorite form of recreation. Some of the details of our
information program have been:

-- Educating marine engine users how to keep their engines in top operating condition for maximum
efficiency, and advising them to throttle back 25%. This 25% reduction in throttle setting will
save between 30 and 50% on fuel consumption, depending on boat size and engine combination.

-- We have advised energy officials that modern outboard technology has improved eng1né efficiency over
the years. Our new 55 h.p. outboards, for instance, use 1/3 less fuel at open thrott]e than the
comparable 50 h.p. of 20 years ago, and far less at.reduced throttle.

-~ We have pointed out that since 74% of us live in major metropolitan areas, that nearly all of three
key population centers are either Tocated on, or are very accessible to, large bodies of water.
This, of course, means that unlike many other leisure activities, boating can be carried on without
the need for extensive travel. Our users can be encouraged to enjoy their boating while staying
close to home, conserving fuel.

-- We are asking the government to aid the boat1ng industry to increase launching and mooring facilities
near these urban population centers, and improve access to our shores for more and better boating
accommodations.

-- We will also encourage the development of better fish stocking programs near these urban areas. We
all have watched with extreme pleasure the boom that has taken place on the Great Lakes with the
introduction of salmon, trout, and other game fish, This great fishing activity has resulted in
thousands of boaters in Chicago, Milwaukee, Detroit, and other cities to use their boats at home
to enjoy this fishing bonanza, rather than trail them to distant, inland lakes. Additional government
sponsored fish stocking programs could add to this excellent fuel conservation development.

-- We have told regulatory people that boating, by its very nature; is not a fuel-intensive activity.
Boating is a multiple passenger experience. Seldom do we see one person in"a boat; it is usually
done in the company of others, so the fuel used to propel the boat is shared by others. A recent
Department of Transportation energy research project reported that "The average model efficiency in
the powerboat market is estimated at 22 passenger miles per gallon, representing a mean of 3.6
passengers per boat." And, also, these same users are not consuming fuel in some other engine-
powered activity while boating. This placed powerboating high on the fuel-efficient activity list.

These are some of the points we have been promoting to show how the boating public will be asked to
contribute significant savings in fuel consumption., These programs will result in a significant fuel
saving in the recreational boating area. We are confident that it will be “"boating as usual" in a
very healthy and prosperous marketplace for our industry this year, and on into the future. A little
"belt tightening" by our normally conservation-minded boaters will be good for al] of us...and will in
no way curtail our boating pleasures.



Since energy is such an important facet of the powerboat market, we have ample incentives to increase
the efficiency of our marine engines. We really don't need any additional prodding from governmental
agencies to make these efforts. Good business sense prompts us to be energy efficient; our users are
demanding it, and the sting of government regulations in this area is truly unnecessary.

The marine engine industry has a long-term commitment to achieving greater efficiency for its engines.
Our engine manufacturers have expended considerable sums of money during the past 15 years to achieve
improvements in energy efficiency. Power plants designed and adapted for marine use have achieved a
high degree of sophistication. Improvements have resulted from many individual contributions rather
than any single innovation

The following are some of the developments which have contr1buted to the efficient modern outboard
eng1ne

-- Tuned exhaust system and loap scavenging through hub exhaust.

-- Higher engine compression and better intake and exhaust porting.

-- Pressure-backed piston rings for reduced friction.

-- Antifriction bearings and reduced fuel/oil ratio.

-- Improved induction system and elimination of crankcase drains.

-~ More precise carburetor calibration.

-- Improved combustion chamber design.

-- Capacitor discharge ignition with tailored spark and throttle advance (ess m1sf1res)
-- Thermostatically controlled cooling systems. .

~- Hydrodynamically designed lower units and prope]lers

FUEL CONSERVATION TIPS FOR POWERBOATERS

These technically improved marine power plants, coupled with the following tips which boaters can épp]y
to their operating procedures, combine to provide fuel-efficient operation:

-~ Properly tuned engine--this would provide fuel and ignition systems in "like new" factory supplied
condition.

-- Be sure your rig is set up at maximum efficiency--a difference between a properly rigged unit and
one not rigged. properly can be as much as 5 mph. Translated into fuel efficiency, it could mean the
same performance on 10-20% less fuel.

-~ Check motor height--the lower the motor, the greater the drag, and the more fuel used. Get motor up
out of the water as far as possible, just short of the point where the propeller breaks out of the
water and ventilates on sharp turns.

-- Check motor trim. Ride a clean plane, eliminate plowing or squatting. Proper trimming reduces the
amount of hull contact with. the water surface, keeping power- wast1ng friction to a minimum.

-- Check propeller (1) At wide open throttle, if engine jsn't running in its recommended operating
range, it's not properly propellered, and (2) bent, nicked, or damaged propellers will detract from
efficient fuel operation.

-- Check boat bottom. If you store a boat dry, on a Tift or a trailer, check to see that the bottom -
is properly supported to eliminate developing a "hook" which reduces planing efficiency. Keep boat
hull clean from road tar and film, and keep clean to prevent build-up of marine growth which can
cut speed and increase drag up to 40%.

-- Throttle back. The last 20% of throttle can cost you 30-40% in fuel. Operate at lowest speed at
which you can maintain an absolutely clean planing attitude. Greatest fuel conservation is a
throttle setting of about 2/3 to 3/4 of recommended full throttle operating speed.

Booklets containing these and ather fuel-saving techniques to provide cdntinued boating pleasures at
the most fuel-efficient ranges are being distributed to boaters by our company's Ev1nrude, Johnson,
and OMC Stern Drive marketing groups, and others throughout the boating industry.

BOATING URGES GOVERNMENT TO "TAKE WRAPS OFF" TECHNICAL COMMUNITY IN QUEST FOR ENERGY SELF-SUFFICIENCY

Concerning our national energy policy, we should be most unhappy with the present administration which
has never been able to see that there are other answers to our energy problems than conservation and
politically expedient and exotic energy sources such as solar power. At Qutboard Marine, and throughout
the boating industry, we applaud the recent decision to decontrol the oil industry...and we believe

that there is really only one viable solution to our national energy shortfall...and that is for our
government to "take the wraps off" our technical community in terms of excessive regulations, and

assist in helping this country to become more self-sufficient in its energy program. Let's provide
incentives, and remove restrictions on industry now impeding development of new 0il technology and
domestic oil recovery. We certainly have the technology and, according to oil industry experts, we

have ample undeveloped resources available domestically to do the job.



THE OUTLOOK FOR BOATING UNDER PRESENT ENERGY
CIRCUMSTANCES

WILLIAM SCHLARB

Senior Consultant

ARCO Petroleum Products Company
Los Angeles, California

The actions of foreign 011 producers, that is members of the Organization of Petroleum Exporting
Countries, and responses by the U.S. Government to those actions pose a threat to recreation activities
more immediate and severe than that to the U.S. economy overall. Boating enthusiasts and those whose
business it -is to serve boaters, therefore, must take steps to protect their interests. As a matter
of self-preservation, boaters must consider a more active and direct role to promote fuel conservation
and to call upon the U.S. Government to adopt a more progressive, supply-oriented energy policy than
that which now prevails.

CURRENT ENERGY PICTURE/OUTLOOK

Despite continuing threats of petroleum supply disruptions and price increases, the U.S. is now more,
reliant on petroleum to supply energy than at the time of the Embargo in 1973. The proportionate use
of coal and nuclear energy have declined while oil and natural gas have taken up a slightly higher
proportion of energy supply since 1973. Perhaps, worse yet, we rely more upon oil supplied by the
0rgan1zat10n of Arab 0il Exporting Countries (OAPEC) -- the 7-nation group which imposed the Embargo --
than we did in 1973.

A consensus forecast among energy analysts suggests that the present mix of energy sources is not likely
to change significantly in the next 10 to 15 years -- nor is our dependence upon imported oil expected
to decrease, over that time frame. Now, roughly 25% of U.S. energy supply is imported, most of it as
crude 0il. The generally accepted range of energy forecasts for the end of the '80s suggests that
dependence upon energy imports is 1ikely to increase by 1990 in order to maintain an acceptable rate

of growth in our economy.

Alternatives for oil and natural gas -- sometimes called synthetic fuels -- which include 1iquefaction
and gasification of coal may be promising for the long run. In the near term, certainly during the '80s,
and perhaps well into the following decade, we must make the most of our domestic oil resources --
supplemented by imports -- together with natural gas, coal and atomic energy.

Continued U.S. access to foreign 0il is not limited by physical constraints of resources. .Proved free
world reserves, in physical terms, are adequate to satisfy free world needs at present levels for at
least thirty years, and 1ikely far beyond -- the key issue is access to foreign crude supply under
diplomatic and trade terms which are mutually acceptable to the U.S. and pr1nc1pal 0il exporting
countries.

U.S. ENERGY POLICY

During two previous 011 supply disruptions -- the 1973 “Embargo" and the 1978-79 "Iranian Crisis" -- the
U.S. Government called for the weekend closing of service stations, among other actions, in order to
constrain gasoline demand. The impact of closed stations on weekends tends to be devastating to the
recreation and entertainment industries.

The problems arising from generally tight oil supplies have been exacerbated on occasion by the Department
of Energy (DOE) price and allocation regulations. For example, early in 1979 serious regional shortages
of gasoline were experienced beginning on the West Coast, and eventua]]y spreading eastward. The DOE
allocation rules, in force at the time of the Iranian 011 cut-off in 1978-79, were based on 1973
demographic circumstances. With a major shift of population to the "Sun be]t" States in the intervening
5-year period and with allocation rules slow to respond, it was no mystery early in 1979 when long lines
appeared at service stations in California. Instead of working to smooth the flow of limited gasoline
supplies, the allocation rules tend to worsen the effects of maldistribution.

NEW PETROLEUM PRODUCTION AND REFINING POLICY

At this time it is important that the U.S. Government consider the necessary steps to encourage explo-
ration and production of domestic crude oil and to maximize refinery production of fuels for transpor-
tation. Concurrently, government policy should encourage displacing petroleum by coal as boiler fuel.
Such policy actions have the potential to effect significant improvements in the supply of transpor-
ta;ion fuel. To date most governmental actions have not encouraged appropriate actions by industry

and consumers.

1t is especially important to note the extent to which the U.S. refinery industry has been affected
adversely by regqulation. In the period 1972 through 1978, the yield of gasoline as a fraction of crude
runs in U.S. refineries declined significantly. A progressive refinery policy which would encourage
U.S. refiners to invest in additional gasoline manufacturing equipment would substantially increase
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the volume of motor fuel from each barrel of oil. Appropriate investment across the domestic refining
industry could add as much as 1 to 1.5 million barrels per day additional motor fuel production. at

the present levels of crude oil input. The constraints to such investment are principally a function
of adverse regulation, therefore, the solution is to remove the restrictions thereby encouraging
refiners to upgrade refinery yields, that is, to increase the amount of gasoline obtained from each
barrel of crude oil.

CONSERVATION

W

Obviously every effort must be made to conserve energy. The greatest potential to save fuel can be
realized by producing more efficient automobiles. Unfortunately, to substantially modify the large
U.S. stock of automobiles will require a time-frame of some 10 to 15 years. There is a need, there-
fore, to take actions which can produce more immediate resiults.

Household use of gasoline can be divided into three principal categories -- commuting to work, family
business, and recreation. To manage conservation of motor fuel in the near term the greatest pay-off
can be obtained by tackling the most organized part of travel, that is, commuting to work which
accounts for roughly 40% of urban household gasoline consumption.

Aggressive promotion of ride-sharing has been demonstrated as an effective means of gasoline conser-
vation -- car pools and van pools.

There is also considerable fuel saving potential in ride-sharing for family business, that is, the
shopping trip, the trip to clubs, etc. Since these trips tend to be less organized than the work
commute it is more difficult to accomplish siqnificant levels of ride-sharing.

Recreation travel is, or course, the least organized part of household travel -- nevertheless, every
effort should be made to conserve fuel in recreation use. But the point to be made is this: by
making a maximum effort to conserve fuel in commuting and family business the fuel saved can be
directed to weekend use in order to continue recreation activities. This strategy is more than just
an alternative to closing stations on weekends in order to reduce consumption of gasoline -- it is a
most effective step toward preserving recreation travel.

CONCLUSION

The gasoline supply situation for recreational boating need not be as bleak as present perceptions may
suggest. Barring a major political confrontation between the major petroleum exporting countries and
the consuming countries, an energy policy which includes a well-coordinated conservation effort coupled
with the removal of the present constraints on the domestic oil industry can provide adequate fuel

to supply a healthy recreation industry within a strong U.S. economy.

Recreation is a generally accepted social good. To promote its viability boating enthusiasts have
little choice but to become actively involved in issues outside their customary fields of endeavor.
Boaters can take two steps to assure the preservation of their sport. First, gasoline must be

conserved -- boating enthusiasts have to take an active role to promote such programs as ride-

sharing and public transit in their communities. Second, the supply of gasoline for recreation must

be reasonably assured -- this means that those protecting the interests of boating must take the
initiative to move legislators to promulgate progressive policies which will encourage the development
of additional domestic petroleum production. In addition the gasoline processing capability in domestic
refineries must be upgraded to provide the maximum yield of gasoline and other transportation fuel

from each barrel of crude oil.
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FINANCING MARINA DEVELOPMENT: AN OVERVIEW 6F
CALIFORNIA’S PUBLIC PROGRAM

BILL $. SATOW

Chief .

Boating Facilities Division

Califomia Department of Boating and Wcterwoys
Sacromenfo Collfomlc

As the State's boating agency, the California Department of Boating and Waterways (cal Boat1ng) provides - -
a variety of programs for the construction of boating facilities on lakes, rivers, bays, and coastal

areas. These facilities provide public access to the State's waterways and are planned for a.wide
spectrum of boating activities, including fishing, sailing, cruising, ocean boating, and water skiing.

Funds used for the development of boating facilities come primarily from the California boat fuel tax

fund and various State recreation bond .monies. Most of our development funds come from the taxes paid

by boaters to propel their boats. This program is a unique one in that boaters pay into a special fund

and the boaters are the recipients of the benef1ts generated by boating facility projects constructed

w1th these funds.

R In order to meet the 1ncreaswng demand for trailerable and cartop boat facilities, the Department provides
grants to cities, counties, and other governmental agencies for the development of boat launching ramps
and ancillary facilities. The grants can be used to construct launch ramps, courtesy boarding floats,
car/trailer parking areas, lighting, landscaping, restrooms, and utilities. Once a grant has been fully
approved, a construction and operation agreement is executed by our Department and .the local agency
receiving the grant. The agreement specifies a number of conditions that must be met, including: (1)

the Department must review the plans and specificiations of the proposed project; (2) the facility

must be open to the public free of charge; and (3) the local agency must agree to operate and maintain

the facility for a period of twenty years.

In addition to our grant program, Cal Boating plans and funds the development of boating facilities
throughout the State Park System, on reservoirs of the State Water Project, and on other State-owned

lands. These facilities include the development of "boat-in" day use and camping areas, docks, and boat
launching facilities. Overall, in the past decade and a half, the Department has provided funding in

the amount of $30,000,000 for 290 launching lanes, "boat-in" areas, and other boating improvements
throughout the State. ,

In 1977, the Department was authorized by the Legislature to provide grants to governmental agencies
for the installation of floating restrooms on bodies of water where conventional restrooms cannot meet
the needs of boaters and where the presence of floating restrooms may lessen environmental degradation.
To date, the Department has installed floating restrooms, also known as the "S.S. Relief," on eight
lakes throughout the State and the program has been a demonstrable success. An illustrative example

is at Folsom Lake, near Sacramento. During the summer at Folsom, the floating restrooms, which contain
double-walled, 500 ga11on sewage holding tanks, need to be emptied once every two weeks due to the
heavy use they receive.

In addition to our programs for the construct1on of boat launching facilities and "boat-in" areas, the
Department provides low-interest loans to cities, counties, and special districts for the construction
and improvement of small craft harbors. Marina facilities funded by our Department can include the
construction of breakwaters, harbor basins, berths, mooring buoys, restrooms, harbor masters' offices,
erosion control, bank protection, environmental enhancement, landscaping, fuel docks, park benches,
sewage pumpout stations, public shoreline walkways and utilities. Berthing facilities can be provided
for recreational as well as commercial fishing vessels. Since 1958, Cal Boating has provided approxi-
mately $70,000,000 for the construction of marinas throughout the State, with a total capac1ty of
9,300 herths. On the average, the Department appropriates $8,250,000 each year for marina construction
loans.

Environmental issues have played an important role with respect to the development of marinas in
California. Substantial environmental mitigation and enhancement are involved with the construction

of new marinas. The Benicia Marina, presently under construction in Solano County in northern
California, included the creation of a 19-acre marsh area to enhance the surrounding ecological habitat.

An application from a local governmental agency for loan funds for the development or improvement of

a small craft harbor must include a project feasibility report, an environmental impact report, and

a resolution from the Tocal governing body requesting the project. The financial feasibility of the
project is of prime concern as it indicates the ability of the local government to repay the State

loan on a timely basis. Typically, revenues generated within a designated project area, including
berthing fees and restaurant, hotel, and other lease-concession rents, are used to repay the loan.
Berthing fees alone are usually not substantial enough to make a project feasible, thus other concessions
are needed for a fiscally secure development.
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A general philosophy of the lcan program is that we try not to compete directly with private marinas, -
but rather complement their activities. Several of our marina projects have been constructed with the
assistance of private lease concessions. 1In such situations, concessionaires construct and. operate

the berthing facilities after we have funded the construction of the harbor basin and landslide facili-
ties. However, even with the combination of public and private financing of marinas, the development
of boating facilities has lagged far behind the demand. The need for additional facilities is evidenced
by the long waiting lists for slips at marinas. supply and demand studies done throughout the State,
and the dramatic rise in the number of registered boats during the last 18 years, from 225,000 in 1960
to 554,000 at the end of 1978. The demand for additional berths is estimated to be over 10,000 in
southern California and approximately 5,000 in the San Francisco Bay Area. The need for additional
marina facilities is well illustrated at the Long Beach Marina where the City of Long Beach maintains

a list of over 3,000 boaters waiting for slips.

In order to ensure that the projects funded by Cal Boating conform to high construction standards and

at the same time remain cost efficient, the Department has developed a set of standard drawings and
specifications for the primary features of boat launching facilities and marinas. For example, we
maintain current "state-of-the-art" drawings for boarding floats that adjust automatically to fluctu-
ating water levels, concrete ramps with a special V-grooved finish for added traction, parking standards,
and guidelines for the development_ of harbor basins and slip and pile construction.

During the last ten years, the development of public marinas has changed to reflect a greater concern
for a number of important issues, including the dredging and fi1ling of wetlands, the ecology of the
native habitat at the marina site, public access to the shoreline, and visual and aesthetic appearances.
Because of these concerns, mitigation measures and public amenities play a very important role in the
marina development program. Park benches, shoreline walkways open to the public, restrooms, attractive
landscaping, and the creation of marshes all contribute to more aesthetically pleasing and environmentally
acceptable projects. For these reasons, the Department's marina development program in the past few

years has, and in the foreseeable future will concentrate on: (1) expanding existing marinas for better
© utilization of the water area; and (2) improving old and dilapidated marinas to renew the attractiveness
of our waterways and to generate greater public use of our water resources. Realistically, we do not
anticipate the construction of any new harbors along the coast of California.

We-believe we have established a successful boating facility development program in California that is

relatively free of red tape and responsive to the needs of the boaters as well as environmental concerns.
Barring any unforeseen obstacles, we hope to continue this tradition into the future. ,
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THE ECONOMICS OF FINANCING MARINAS

LAWRENCE E. WILLIAMS

Principal

Williams-Kuebelbeck and Associates, Inc.
Marina del Rey. California

. My topic, The Economics of Financing Marinas, is one that I am sure is of interest to all of you,
particularly in these times of high interest rates, tight money, and increasing costs due to our
excessive inflation. My presentation will deal with five basic areas of concern: 1) I will present
comments on marinas in the Pacific Coast states of Washington, Oregon and California; 2) I will point
out changing characteristics of marina development in the Pacific Coast states; 3) I will discuss
basic economic considerations involved with the financing of marinas; 4) 1 will review the historic
sources of funding the capital improvements involved with marinas and trends in that regard; and 5) I
will present forecasts of changes that I foresee in the next 5 to 10 years for marina deve]opment
in the Pacific Coast states.

MARINAS IN THE PACIFIC COAST STATES

Will Rogers said "Buy land, they're not making any more of it." 1 think today's facts of life merely
fortify Mr. Rogers' philosophy, and this is particularly true with waterfront land. I would change his
statement slightly, however, to say "Buy land, they're not making any more of it and what we have is
becoming more difficult to develop, particularly for marinas and waterfront residential and commercial
projects." With this in mind I think that I will start my discussion by a classical definition of a
marina. A marina 1s a small craft harbor complex that includes most or all of the support and
ancillary facilities needed or desired by boatmen, such as launching equipment, repair facilities,
fueling, restrooms, marine hardware supply, and food services. The term, of course, is being broadened
by our contemporary marina development patterns here on the West Coast. The term marina is normally
used to describe harbors that are intended primarily for recreational craft.

As I mentioned before, the focus of my discussion will be on West Coast marihas in the states-of
Washington, Oregon and California, with particular emphasis on California. In our West Coast states,
marinas vary in size and character. In California, for example, we have approximately 550,000
registered boats, the huge majority of which are-recreational craft. In the latest inventory conducted
by the California Department of Boating and Waterways (Cal Boating) it was determined that some 640
marinas existed in California. They had an average size of 128 berths. The total berths within the
640 marinas amounted to 82,300. For convenience in discussion I have broken the state down into four
areas. The first area, and the area of heaviest boating demand in California, is the South Coast area
which includes the four Southern California coastal counties of Ventura, Los Angeles, Orange and San
Diego, In this area exist 44 percent of the total berths within marinas in the state, a total slip
count of 36,300. The average size of marina in the South Coast area is 212. The largest marinas in
the state of course exist in this area. Here in the San Francisco Bay Area, 20 percent of the total
berths within marinas in the state exist, an amount of 16,300 s1ips.. In our Delta area, the
Sacramento-San Joaquin delta area just east of here, there is a total of 9,500 slips, 11 percent

of the state's total, and the average marina size there is 90 slips per facility. In the remainder

of the state there exist some 20,200 slips or 25 percent of the state's total. In this area the average
marina size in terms of berths is 79. Obviously you can see that this area represents the North

Coast, the many rivers, foothill lakes and high mountain lakes where many of the marina facilities

are very small in nature and to some extent seasonal.

Now Tet's turn to the state of Washington. Washington has .an estimate of 200,000 recreational
boaters. This is an estimate made by the U.S. Coast Guard since the state does not have boat
registrations similar to California or Oregon. A recent survey conducted by the Oceanographic
Institute of Washington under a Washington Sea Grant Program inventoried marinas in the Puget

Sound, the Strait of Juan de Fuca, the outer Pacific Coast, the fresh water lakes in the Seattle
area, Lake Union and Lake Washington, and on the Columbia River Washington side from the mouth to
generally the Portland area. This inventory indicated that the state had 240 marinas in this

area with a total of 24,400 wet moorage. slips. Up in the Northwest, the term "berth" is not used.
Most of the time you talk about "moorage slips." Of this 24,400 wet moorage slips, over 30 percent
exist in King County, the location of Seattle and the most populous county in the state. Seventeen
percent of the moorages are in Pierce County where Tacoma is located and in Whatcom County, the
county in which Bellingham is located, which adjoins the Canadian border and the Vancouver, B.C. area.
In Washington the average marina size is 102 moorage slips. In the Central Puget Sound area and on
Lakes Union and Washington 27 percent of the marinas in the state are located here and these marinas
include 36 percent of the total moorages. The average moorage size in this area is 136 moorage slips,
a good deal larger than the average statewide.

Now let's turn lastly to Oregon which has a registered boating population of about 125,000. - Oregon
marina development is primarily in the Portland area on the Columbia River, to some extent on the
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Willamette River and on the Oregon coast. The state has far less marinas than either California or
Washington. For examp]e, the total moorages within the four-county Portland metropo]1tan area total
only 5,400 moorage s1ips.

CHANGING CHARACTERISTICS OF MARINA DEVELOPMENT IN THE PACIFIC COAST STATES.

A number of th1ngs relating to marina deve]opment are changing in the Pacific Coast states These
are generally summarized below.

1. Marinas_are getting larger. Marina development does work on the theory of economies of scale. In
addition, since marinas are hecoming more difficult and costly to build, once they are built they
have to be large and provide ample facilities to offset their higher cost. Examples of large
marinas in California are at Marina del Rey with a total of 6,000 slips, Berkeley Marina, where we
are now, is the largest marina in the San Francisco Bay Area with a slip count of slightly under
1,000, and on the Oakland waterfront., where you will probably tour in the next couple of days, there
are 13 separate marinas with a total slip count of 2,300. In Oregon the newest and largest marina
is now under construction.” This is a 600-moorage slip facility being constructed by the Port of
Newport in Lincoln County on the central Oregon coast. This project is referred to as the South
Beach Marina. It is strictly a recreation marina. Another large project that was completed last
year in the Portland area is the Hayden Island Sailboat Moorage, a 300-s1ip marina developed by
private enterprise. In Washington State the largest marina is Shilshole Bay Marina, a 1,500-moorage
slip facility on Puget Sound that was developed some 15 years ago by the Port of Seattle. In
Everett, a town 30 miles north of downtown Seattle in Snohomish County, the existing 1,000 moorage
slip marina is being doubled in size to where the new 2,000 slip marina will be the Targest
recreational harbor in the Pacific Northwest. Another recently completed new harbor exists in Whatcom
County at Point Roberts. This project was developed by private enterprise and has 1,000 moorage

. slips. .

2. Marinas are becoming more multiple-purpose projects. Marinas' land-side development is changing in
character. We're seeing much more in the way of residential and commercial development, both
marina oriented and non-marina-oriented occurring adjoining marinas. This is a pattern that was
established with the construction of Marina del Rey and Redondo Beach King Harbor in Southern
California. It's continuing, however, in Oregon with the construction of the South Beach Marina
at Newport and the proposed South Downtown Marina in Portland on the Willamette River. In
Washington this trend is occurr1ng at the new Everett Marina and is proposed at the new marina
that will soon be constructed in downtown 01ymp1a, the East Bay Marina, which will have a major
waterfront commercial center.

3. Marinas are moving downtown and are becoming attractive amenities for center city redevelopment
‘programs. Those of you who have traveled to Florida and to many of our East Coast cities know that
marinas have been and continue to be used as amenity projects to complement downtown redevelopment. -
This trend is also occurring on the West Coast. It is vigorous and healthy and I expect it to
continue. Examples. of such marina projects in California include marinas on the San Diego water-
front, Redondo Beach King Harbor, the San Francisco Pier 39 project, which you will see on your
tour, and the marinas along the Dakland Embarcadero. In Southern California a major 1,700-slip
downtown marina for the City of Long Beach is now in final design. This $26 million proaect was
being turned down by the California Coastal Commission and the Local Coastal Program committee, when
last year the citizens through referendum placed the. issue on the ballot. It received a 60%
favorable vote and was thereby revived from the grasp of the environmentalists. Examples of down-
town marina development are also occurring in Oregon. The Portland South Downtown project is a
‘shining example of that, where a marina of 250 to 300 mooring slips is proposed as a major amenity
for a large $70 million redevelopment project on the downtown Portland Willamette River waterfront.
In Washington, the Seattle Seacrest Marina, a proposed 600-moorage slip facility, although in west
Seattle, will complement the activities in downtown Seattle.

4. Marinas are becoming harder to develop and more expensive. Governmentally developed marinas are
being required to provide more public access (such items as pedestrian paths and bicycle paths),
open space and general recreation and environmental programs such as marsh restoration and inter-
tidal pool development. Inflation is impacting the cost of marina development. In addition to
inflation, regulatory agencies have been and still are very restrictive on marina development,
particularly where any project is to occur on wetlands or environmentally sensitive areas. In
California local restrictions are brought about by the California Coastal Commission and the
Bay Conservation and Development Commission (BCDC) In Oregon the primary regulator of waterfront
development, particularly on the Oregonscoast, is the Land Conservation and Development
Commission (LCDC). In the State of Washington the State Shoreline Management Act provides strict
control on waterfront development. These state and local regulators are amply aided by the
federal government through the Fish and Wildlife Service of the Department of the Interior and the
U.S. Army Corps of Engineers through its regulatory functions. Marinas are unique as governmental
projects in that they historically pay their own way, more than most governmental-sponsored
projects. )

BASIC ECONOMIC CONSIDERATIONS INVOLVED WITH FINANCING MARINAS

The economics of marinas start with the supp]y-demand relationship. Demand is relatively strong in
each of the major boating areas in the three West Coast states. Because of the high cost of marina
construction and the difficulties in building wet storage, slips are generally becoming larger. The
smaller berths are giving way to dry-stack storage particularly for power boats up to 25 feet in
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length. An example of this is: the City of Long Beach is planning a 350-unit dry stack storage facility
on their downtown waterfront. A project at South Beach Marina in Newport, Oregon on the central coast
is in the final phase of planning. This will be a 150-unit three-high dry stack storage building at
that major marina project. :

Berthing rates in response to this heavy excess in demand over supply are increasing in most West Coast
market areas. In Southern California, for example, berth rates are commonly in the $4.00 to $5.00 per
Tinear foot per month range. A new project in Huntington Harbour, a 260-berth facility called Peter's
Landing, for which we did all of the market and financial planning, has been leasing slips for & months.
They are now 90 percent filled, their basic berth rate $6.00 per linear foot per month with an end tie
rate of $7.00 per linear foot per month. Berthing rates are also increasing in Oregon, particularly on
the Oregon coast where we find rates of $2.50 to 23.00. For some reason berth rates in the Portland
area still range from $1.50 to $2.00 per linear foot per month but we anticipate this to increase with
increased demand. In the San Francisco Bay Area new private facilities command from $3.25 to $3.50 per
Tinear foot per month. In the Seattle area of Puget Sound new pr1vate facilities command a linear foot -
moorage rate of $3.00 to $3.50 per month.

Operating expenses in the marinas are not increasing as rapidly as berth rates but capital cost and the
cost of money is causing a continually growing problem. Whether a marina is financed by government or
by private enterprise, the important element in marina economics is the size and stability of net
income available to service debt and the amount of the debt service.

HISTORIC SOURCES OF FUNDING MARINAS AND TRENDS IN THE PACIFIC COAST STATES

. Each of the three Pacific Coast states I have been discussing have historically used different means
of financing capital costs of marina projects. In Washington the majority of marinas are private]y
funded. These are, however, generally smaller and located in protected areas. The larger marinas
requiring breakwaters are normally funded by government. Most governmentally developed marinas have
been funded by public port districts with their primary source of funding being revenue bonds
supplemented by U.S. Army Corps of Engineers assistance. An exception to this for a major marina in
Washington State is the new 1,000-s1ip moorage, Point Roberts Marina. This project, which was developed
entirely by private enterprise, is unfortunately one of the few marinas that I know of on the Pacific
Coast which has gone into bankruptcy. In Washington the new trend in funding is the introduction of
private leasing of land and water area comparable to the policies and procedures used in Southern
California for many years. :

In Oregon, here again most of the marinas are privately financed with the exception of the coastal
harbors (most of these are for commercial fishing boats). Most harbors in the state require minimal
protection except for those on the Pacific Ocean. The newest marina in the state and the largest is
the Port of Newport's South Beach Marina. The financing for this project's capital cost is.indeed
unique. The total of government cost of the project is $11 million, $5.7 million or 52 percent of
which will be coming from the U.S. Army Corps of Engineers and a rather new source of coastal marina
funding, the U.S. Department of Agriculture, Soil Conservation Service. The remaining $5.3 million
will be raised by the Port of Newport through the issuance of general obligation and revenue bonds.
This $5.3 million in bonds will be purchased by the U.S. Department of Agriculture, Farmers Home
Administration (FmHA) on 30-year, 5 percent interest community facility Toans. In Portland, the
South Downtown Waterfront project will use tax increment revenue under the very successful city
redevelopment project.

Now turning to California, here again most of the marinas in the state are privately financed.
Exceptions to this are marinas along the Pacific Coast, and in exposed areas of San Francisco Bay.
The State of California for the past 21 years has had a unique funding program under its Boating )
and Waterways Department. During this period the state has loaned a total of $78 million (an average
of $3.7 million per year) to local c1t1es, count1es, and districts capable of constructing and
operating small craft harbors. This is indeed a unique program, one without rival nationwide.

The Cal Boating program has been supplemented through the use of general and revenue bonds. For
example, the primary source of government funding for Marina del Rey by Los Angeles County is $13
million in revenue bonds. Revenue bonds were also used to finance Redondo Beach King Harbor and

are proposed as a primary source of funding for the proposed 1,700-s1ip Long Beach Downtown Marina.
General obligation bonds have been used to finance Mission Bay in San Diego and the marinas therein
have been developed by private enterprise on land and water leases. ’

California has also used special districts with tax levy powers (port harbor and small craft

harbor districts) to prov1de funds for the cap1ta1 financing of marina projects. A good example of
this is Dana Point Harbor in Orange County, a project sponsored by the Orange County Harbors, Beaches
and Park District using their tax levy power of 20¢ per $100-assessed valuation. In Northern San
Diego County the Oceanside small craft harbor district (the only one of its kind in the state) has
used bonds and/or tax levy power to aid in development of the Oceanside Harbor, a project containing
800 boat slips. Another example of a special district aiding in the development of a harbor is the
Santa Cruz Port District's Santa Cruz Harbor in Monterey.

In addition,_the major ports in the state have and plan to use surplus revenues generated from their
other activities to aid in the capital funding of marinas. A good example of this is the marinas
developed by the San Diego Unified Port District in San Diego Bay. The infrastructure and protective
works for these marinas were developed by the Port District and then ground and water leases were -
granted to private enterprise to actually build and operate the docks.
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CHANGES FORECAST FOR MARINA DEVELOPMENT IN THE PACIFIC COAST STATES

In my work as an economic and financial consultant to marinas, I have developed over the years certain
forecasts which [ think are appropriate to bring to the attention of this group today. Let me present
my forecast for each of the three Pacific Coast states. Let's start with Washington State. As far

as Washington State marina development is concerned, I see the continued use of revenue bonds in
conjunction with federal aid under primarily the U.S. Army Corps of Engineers as being the primary
sources of governmental finance for marinas. I see; however, more leasing of land and water areas

by private enterprise within governmentally financed large marinas similar to the pattern that has
existed for the last 20 years in Southern California. Further in Washington State, I see more mixed-

use land-side development, particularly of a commercial nature. I see a move away from the stereotyped
Puget Sound governmentally-sponsored marina parking lot for boats to mixed-use developments complementing
the marina to a greater degree than in the past. Along with these trends I see higher slip rates being
asked and received by marina developers in the Puget Sound area and an adjustment on the part of the
public port districts to better attune their slip rates to regional market demand as opposed to continua-
“tion of unwarranted subsidy by low rates in that area. I further see the move away from the traditional
covered wet moorage that has typ1f1ed marina development in the Puget Sound-Seattle area for_many, many
years. .

Now let's move on to Oregon. Here I see more marina development in the Portland metropolitan area to
meet an obvious growing demand. This development will be encouraged by a historically recalcitrant -
local government. I even project that the Port of Portland may get into the marina development business.
They have been extremely reluctant to do so over the years. In the Portland metropolitan area now the
City of Portland is sponsoring the South Downtown Waterfront project at another marina development at

St. John's on the Williamette River in Portland. I see, as in the case of Washington State, more mixed-
use development on the shore-side portion of marinas in the State of Oregon. An example of this is the
South Beach Marina in Newport.on the central Oregon coast. I .see a move to higher slip rates occurring
in Oregon marinas to offset the increasing cost of development and operations.

Now lastly let's return to California. Here the picture isn't as bright, in my opinion, as in our sister
West Coast states to the north. I forecast less use of California Department of Boating and Waterways
small craft harbor construction loans for marginal projects. This will be part1cu1ar1y hard-felt on the
North Coast of California and in the San Francisco Bay Area, particularly by city marina developers. I
look for a continued development of marinas in San Diego Bay and behind the Los Angeles - Long Beach
breakwater in the Los Angeles - Long Beach area. Projects here will be aided by the use of surplus port
revenues and through revenue bond financing. 1 see a dramatic lack of further development in the more
remote coastal areas for projects which over the years have been very successfully aided by loans from
the Cal Boating program. For example, I would dare say that further development in Monterey Bay and on
the California North Coast would come to a standstill. I look further for a general slowdown in marina
developmerit in California except in areas of extremely heavy demand. Lastly, slip rates are bound to
increase even more than has been experienced in the heavy demand areas of the state. Personally, I don't
know where they are going to stop in Southern California. Additionally and lastly, I see more use of
stacked dry boat storage for power boats up to 25 feet in length, particularly in Southern California.
This has already been borne out by projects that I have mentioned here today. I hope that in this short
per1od of time I have been able to successfully present to you a once-over- 11ght1y on the economics of
marina financing in the Pacific Coast states. .
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LEASE OPTIONS FOR MARINA DEVELOPMENi

ARTHUR G. WILL
Marina Development Consultant -
Martinez, Califomia

Recreational small craft harbor development on the California coast has changed considerably over the
last few years. Beginning with bare moorings and scruffy, slapped-together piers and docks in the

back corners of already existing harbors, we now have well-planned, large developments with first class
construction and supporting land facilities. This trend began to be seen shortly after the end of World
War II and several thousand boat slips with supporting land development have been constructed and opened,
to the public since that time

Marina construction in the beginning of this per1od was normal]y done by a pub]1c agency with ownership
of and jurisdiction over the harbor area and the private sector was limited to the development of
minor supporting landside facilities. Some marinas were developed privately but these were generally |
not the quality of construction which the public agencies were creating in various projects. This
trend changed in the early Fifties when the private sector was offered the opportunity to develop full
marina facilities through the use of the long-term ground lease. What has resulted is a unique partner-
ship between public agencies as the landlord, and the private sector as the developer and provider of
this service to the public. While there was precedent for this type of development -in other parts

of the country, such as Fort Lauderdale, Florida, California harbor agencies have maximized the use

of this type of real estate transact1on to provide facilities for the fast growing recreation boating
field.

As in any other types of development financing, a great deal of exper1mentat1on has occurred in coastal
projects, and a number of methods have been used to prov1de new marina facilities. Through the use of
the long-term ground lease, private investments ranging from $2 or $3 million to as high as $150 million
in the monster project known as, Marina del Rey, have been made in providing such facilities.

The most satisfactory method found to date is called the Lease Option. This simply means that the long-
term lease for development has been combined with the use of the option at the beginning of the process

and answers a number of problems which had been emerging with the single lease as the controlling docu-

ment.

In the earlier years, it was thought that the agreement between the developer and the owner of the land
and water area, was sufficient to include all terms and conditions for the provision of the facilities.
Experience showed. however, that the actions and obligations required of the lessee during the first
year or two of the lease period, were different than those obtained after financing was acquired and
the facilities were built. The differences lay principally in the requirements on planning, obtaining
permits and all other approvals to go ahead, and acquiring not only the construction financing, but

the take-out financing covering the permanent economic life of the improvements built. The highest
incidence of failure of these lease programs could be traced to the difficulties encountered by lessees
in this start-up period. The only cure for the lessor lay in the process for cancellation provided in
the Tease.

It became obvious that something else was needed and the theory of the option-to-lease was conceived.
Option is defined as, "A stipulated privilege of buying or selling a stated property, security or
commodity at a given price within a g1ven time." It is further defined as, "The exercise of the power
of choice."” The option as a device in a real estate transaction is classical and is as old as the human _
experience in exchange of title for property. The concept of the power of choice is critical in the

use of the option method in a lease. The Orange County Department of Real Property Services with the
assistance of Williams - Kuebelbeck and Associates authored the first workable instruments to accomplish
the solutions to the problems mentioned in the above paragraph. What it did was to provide a period
during which a prospective lessee would perform all of the early planning, permit approval, financing
requirements for the development; and, once this was done satisfactorily, would have the right to
exercise an option for a long-term lease. What, in effect happened, was that all of the problem areas

in the early period of the standard lease term would be removed as conditions in the lease and placed
under a separate instrument known as the Option to Lease. The Optionee under this method would have

the right to a long-term lease only if he satisfactorily completed his planning, obtained his permits

and other approvals, and provided satisfactory evidence of long-term financing.

As Optionee, if he failed to meet these requirements, he simply lost the right to a.long-term lease
and a moderate expenditure of his option price and whatever funds he had invested in the planning
phases.. The Optionor had the obligation to remove his land from the market for only a short period of
time and the opportunity to gauge the ability of the prospective lessee to perform. If the lessee
failed during the option period, the optionor was then free to seek other individuals who could meet
his requirements for provision of the facilities.
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It was not necessary for him to bring actions in default against a failing lessee, and take the long

and arduous course of attempting cancellation of a long-term lease. OQverall, the lease option has solved
a number of problems both for lessor and Tessee, and has made it poss1b1e to accelerate the rate of
development under such lease arrangements.

How does the option method actually work? The lessor prepares his offering in two distinct phases. One
is the long-term lease itself which contains all terms and conditions for the construction and operation
of facilities on lease-hold property over the long-term period. This document contains all the standard
provisions for construction, operation, payment of rent, penalties for non-performance, rights to assign,
insurance requirements, and all other provisions normally found in this type of real estate transaction.

The second instrument is the Option-To-Lease which contains the planning requirements, in detail, from
conceptual planning through the completion of working drawings. It also contains, in detail, the permits
and approvals required and the steps to be taken to acquire them. This is particularly important in view
of the extensive environmental controls which exist in today's world. It finally requires the firm
commitment for both construction and take-out fimancing and the posting of all necessary bonds, security
deposits, certificates of insurance and other financial requirements showing the developer's ability to
perform, as well as his financial staying power.

The option becomes the point in the process where selection of the developer takes place. Requests for
proposal are built around the Option-To-Lease rather than the lease alone. Typical options utilize the
option price, which is set in relation to land value, as the minimum price to be paid for the right. A
bonus bid is then solicited as part of the proposal. Requests for proposal are put out, into the market
and a number of criteria are established for choosing the best optionee. These include: experience in
operation; financial background; viability of proposed plan of development; sensitivity to goais of the
lessor, particularly, where a city or government agency is involved; and other factors which the lessor
wishes to use as criteria for judging the proposals which are submitted. The lease form, development
specifications and all other instruments of agreement are incorporated as a single package in the
offering.

Depending upon the size and complexity of the development, option periods are normally 12 months in
duration. Provision is normally made for extension either by request of the optionee, at an additional
amount of money, or where problems occur, such as in the environmental permit process, which are beyond
the control of either optionee or optionor.

Once the successful optionee has satisfied all requirements the lease can be signed and construction can
start immediately. Lease terms then come into effect; but, on a going project where all of the early
planning problems have been solved, and where both the lessor and lessee have become acquainted with
each other and understand each other's goals and methods. The option period has provided a close working
relationship whereby a true partnership in development of the lease-hold can be achieved.

The advantages of the lease option method are many. Probably the principal advantage for both parties
is that a set period of time has been established during which both lessee's and lessor's ability to
perform are clearly demonstrated. In the event of failure, the most the optionee can lose is the
amount of option price he paid and any costs of planning and time spent on the project which he has
invested. From the standpoipt of the lessor he is free to seek other developers since the option
conferred no interest in property, but only the right to a lease if all requirements were met. Time,
obviously, would be lost on the part of both parties; however, experience with efforts to terminate
bad leases clearly indicates that time lost in a stated option period is far less.

The owner of the land is also in a much better position to control the nature of the development
because the rules are more specifically laid out in an option than in a lease and particularly the time
factor is to his advantage. There can be no argument about the date on which-the option terminates

and this is an advantage to both parties.

The definiteness and certainty of the option terms can also be an advantage to the optionee in arranging
his financing. Many lenders still are not favorable to financing lease-hold development, as compared

to development on fee-land. The requirement for all planning and permit processes in the option therefore
puts the optionee in a better position with the lender because the total project is laid out and ready

to go for a firm loan commitment. This is part1cu1ar1y important in current 1nf1at1onary times when

time is of the essence in the face of increasing interest rates for loan funds in all types of development.

The lease option has proved to be an extremely useful tool to owners of land on the California coastline,
for lease-hold development of marina facilities with the private sector. Undoubtedly there will be
disadvantages and problems discovered with the use of the method over the next few years just as there
has been with the lease itself. These will be corrected by knowledgeable people in the real estate .

field just as the method itself was developed. Overall, it has proved a substantial improvement in the
development of property through the lease method as a reliable and flexible real estate transaction.
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OPERATION AND MANAGEMENT OF A SPECIAL DISTRICT

RONALD MC CLELLAN

General Manager

San Mateo County Harbor District
San Mateo, California

It gives me great pleasure to address the members of this audience. I am sure that the things we learn
during this conference through the exchange of ideas and sharing of know]edge acquired from each of our
fields of endeavor will provide us all with a valuable resource for use in the future.

Special districts are noth1ng new in the United States. Prob]ems associated with water rights and
distribution in the 1800's caused formation of early districts. As of the 1972 census of governments,
there were 23,885 special districts throughout the United States. In California alone, excluding
school d1str1cts there are 4,235. There are more special districts than any other type of government
un1t B

The San Mateo County Harbor District was formed in 1933 to develop a harbor on Redwood Creek known

as "San Mateo County Harbor No. 1 on Redwood Creek." Boundaries of the new district were established so
as "to embrace the entire area of the County of San Mateo." A special election was held on the 27th of
June 1933, and so another special district came into being.

When the District was unable to obtain funding for the Redwood Creek Project, it became dormant and
remained so from 1935 to 1948. The United States Congress in 1948 approved Public Law 848, Rivers and
Harbors Act, authorizing expenditures of approximately $5,000,000 for breakwater construct1on at

Pillar Point Harbor. It was stipulated in the law that "local interest establish a competent and
properly constituted public body empowered to administer the harbor facilities." This body was also
required to give assurances of compliance with canditions imposed on the project, including a require-
ment to provide and maintain necessary mooring facilities, public landings, supply facilities and
easements for ingress and egress for construction and maintenance of the breakwaters. You have probably
guessed by now that the competent, properly constituted, public body was the San Mateo County Harbor
District.

You will remember that the District was initially created to develop Redwood Creek. Because of the
change in harbor location in 1959, it became necessary to amend the Harbors and Navigation Code to -
authorize the District to acquire, construct, own, operate, control or develop harbor works or facilities
within its physical boundaries which are the same as San Mateo County. Additionally, the District

has broad powers related to harbor development and operation which include: the acquisition and
operation of warehauses, grain elevators, bunkering facilities, belt 1ine railroads and other harbor-
related facilities. .The District has powers of eminent domain, may issue general or revenue bonds,
borrow money and perform other governmental functions to accomplish its basic purposes. It is

governed by an elected board of five harbor comm1ss1oners

Funds were appropriated in 1959 to construct breakwaters at P111ar Point Harbor. By June of 1961, the
breakwaters were completed. In 1962 the District had completed construction of a public pier, restroom,
concession building, fish receiving facilities and harbor master building. Surge conditions within

the Harbor have frustrated attempts to construct boat s1ips until this day, despite the fact that a

"dog leg" was added to the west breakwater to correct the surge. :

The Harbor District has attempted to develop Pillar Point Harbor and establish itself as a county-wide
agency in spite of political and environmental cpposition, restraints on harbor and marina development
imposed by various regulatory agencies such as: the California Coastal Zone Conservation Commission,
Bay Conservation and Development Commission, Regional Water Quality Control Board and the Army Corps
of Engineers.

On November 11, 1977, the District assumed operational control of the Oyster Point Marina from the City
of South San Francisco under the terms of a joint powers agreement with an effective term of 50 years.
Construction of expanded boating facilities and related shoreside facilities for Oyster Point then
became the responsibility of the Harbor District.

Perhaps, at this point, it would be helpful if I outlined the existing facilities at the two harbors
operated by the Harbor District, then discussed the development plan for each.

PILLAR POINT HARBOR

This commercial fishing/recreational boating harbor provides a refuge for approximately 100 commercial
fishing boats and 100 pleasure crafts. Limited tie-ups are available at the Johnson Pier for loading
and unloading boats and, in some cases, overnight accommodation. Power and water are available in
addition to fuel and ice. Most of the vessels are moored in the open water area of the Harbor inside
of the breakwater. Shoreside facilities include: a concession building housing two coffee shops,

19



two bait and tackle shops, and a retail fish market; a harbor master office, warehouse, public restroom
and shower, a single-lane launch ramp, recreational vehicle overnight. parking area and automobile parking
areas for 400 cars. Approximately 36,500 people visited the harbor in 1979. The harbor patrol responded
to 98 calls for assistance in the harbor vicinity.

Expansion plans for Pillar Point Harbor, for which all necessary permits have been obtained, will provide
these additional facilities: an internal mound rubble breakwater system to eliminate a severe surge
problem, 220 commercial fishing boat s1ips, 220 recreational boat slips, a three-lane launch ramp, a boat
repair facility, a chandlery, a medium-sized, 8,000 sq. ft. restaurant, and a fish processing facility.
The total estimated construction cost of the project not including lessee construction is 10.9 million
dollars. Funding of the project will be accomplished with a 4.1 million dollar California Boating and
Waterways Department loan, District tax revenues and Federal funds.

OYSTER POINT MARINA/PARK

Located in the City of South San Francisco, this primarily recreational marina provides direct access to
San Francisco Bay and contains the following features: 294 boat slips, a yacht club, harbor master's
office, boat storage, boat launching facilities, a fuel dock and automobile parking areas.

Plans for expansion of this marina, when completed, will provide a full-service public recreational area
containing an additional 300 boat slips and the following shoreside facilities: a boat taunching facility,
a fishing pier, expanded yacht club facilities, two dinner restaurants, a coffee shop, boat sales,
chandlery, boat repair and haul out, a harbor office building for District Administration and Harbor
Master, a boatel and an office building. Expansion of the Oyster Point facility will cost an estimated
$12, 000 000. This high cost is directly related to solving a pollution problem originating from the
garbage fill which created the site and the effects of recent economic trends.

The five elected harbor commissioners are responsible for management and control of the improvements,
development, protection and maintenance of the Harbor District. District staff includes a general
manager and an executive secretary. Day-to-day administration and property management functions of

the District are the primary responsibilities of these two people. Operation and maintenance of harbor
facilities are the responsibility of the harbor master assigned. Technical assistance is provided to
the staff through a retained accounting firm, legal counsel and an engineer.

Oyster Point is an economically self-sustaining unit at the present time and will continue to be so

after deve]opment Pillar Point Harbor, however, is another matter. Operating costs have always exceeded
operating income, thereby creating a need for tax subsidized operations. There are many reasons for

this situation. Among these are allowing use of District facilities without imposition of charges,
substandard rents and provision of a level of service above that suggested by operating incomes.

Sound management practices instituted after 1976 have increased operating revenues over 600%. Additional
improvements in the leasing program yet to be implemented will bring operations into the black by fiscal
year 1980-81: ATl tax monies will then be used for capital construction projects.

Full deve]opment of the Pillar Point and Oyster Point projects will provide approximately 750 new boat
slips to the market area within the next two to three years which will satisfy boat owner needs. Services
and facilities for the use and enjoyment of the general public will be provided. Local employment
opportunities will be available to county residents. Commercial fishing operations will be enhanced by
adequate mooring and ancillary shore support facilities. Tax support for boating facilities will no
longer be necessary in San Mateo County because both District projects will be self-sustaining.
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DESIGN CONSIDERATIONS FOR NORTHERN MARINAS

C. ALLEN WORTLEY

Associate Professor

University of Wisconsin-Extension
Madison, Wisconsin

INTRODUCTION

Harbor structures in Great Lakes and other northern areas are damaged by ice. The winter regimes are
hostile environments challenging the technical abilities of marine engineers and contractors. This
paper presents information for the small-craft harbor designer and builder. The recommendations are
supparted by winter observations in two hundred United States and Canadian harbors, together with field
and laboratory tests, literature searches, and personal design experiences.

Ice for purposes of this paper is primarily stationary lake ice. River ice, ice floes and sea ice are
not specifically dealt with. They may present additional and somewhat different problems. Small-craft
harbors ‘are customarily built in sheltered areas away from moving ice masses. From a structural design
standpoint, brackish and sea ice in small-craft harbors should present problems no worse than those
associated with sound Take ice.

More information about ice engineering in small-craft harbors is given in an advisory report (1). This
report is comprehensive and has served in part as a source for this paper. The report also deals with
other related topics such as the ability of ice to support construction loads.

[CE AND ICE COVERS

Ice, a visco-elastic material, exists in nature in a relatively high temperature state, i.e. near its
melting point. The mechanical properties and strengths of ice vary over wide ranges. The values depend
on the temperature of the ice, the rates and direction of loading, the composition of the ice, and other
factors. Precise values are therefore not available to the designer, and engineering judgment must be
used.

Ice forms in a lake and small-craft harbor by atmospheric cooling of the water. First the water surface
is cooled to 39°F, the temperature at which water is in its most dense state. This dense water sinks
forcing up less dense water. This process continues until the lake has "turned-over" and is isothermal
at 39°F. From this point on the surface cools until ice begins to form at 32°F.

If the water conditions are calm, dendritic ice crystals will extend across the surface. However, if
windier conditions exist, fine grained congealed slush ice will form. Once a cover has been established,
the ice will grow down into the water as heat is extracted. In very cool weather the growth of ice is
rapid. Air will be entrapped and give the ice a milky or white appearance. If the ice has formed
stowly, it will be transparent and stronger. This ice is referred to as black or clear ice.

Additional ice forms on top of an ice cover from snow that has turned to ice. This is a metamorphic
process or a freezing of snow that has become wet. This ice is granular and can be quite strong.

A cross section through an ice sheet can yield high]y variable conditions depending on how the ice was
formed and its age. Entrapped water may even be encountered.

In the Great Lakes a stable appearing ice cover can be as thin as two inches. Thicknesses of more than
four and a half feet have been measured in shaded areas under pile supported docks. Selecting a thick-
ness for design depends on the location of the harbor, the conditions being designed for, and the
importance of the structure. {Under some design conditions, the thicknesses of the ice are not
particularly important.) Thicknesses of 3 feet can be expected in the Great Lakes.

Water temperatures in Great Lakes marinas are near the melting point of ice. ‘The boat harbors are
isothermal with depth with no discernable 39°F bottom waters. Values above 32 1/2°F are rare and when
they exist may be only temporary. ‘

Ice leaves harbors during the winter. Storms, accompanied by strong winds, break the ice cover and
"blow" the harbor clear. (Figure 1.) As a result docks are impacted by large chunks of ice. Also a
harbor cleared of ice may have thin unstable new ice formed in mid-winter.

[ce in the Great Lakes and its harbors osciliates from a phenomenon known as seiche. A seiche is a
short-term rise and fall of the water level and is caused by either persistent, strong winds piling up
the water at one end of a basin, or changes in barometric pressure over the lake, and sometimes a
combination of both. The period of a seiche is a few minutes in a bay or harbor and about ten hours
for a Great Lake. MWinter water level changes of 3 inches in 10 minutes are common. Very large winter
seiches have occurred causing the water level to drop. The no longer buoyant ice imparts downward loads
to the pilings driving them further into the bottom.
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Figure 1. Ice Cover Being Blown Qut of Harbor

Figure 4 shows lateral displacement of a dock.
Also, note the pilings that have been Tifted.

ICE SUPPRESSION WITH COMPRESSED AIR

A trial and error design procedure for ice
suppression with compressed air is presented
below. This procedure removes the ice and its
harmful effects on dock structures. Ashton's
monograph (2) has been used as the analytic
model and adapted for man-made small-craft
harbors. Figure 5 is a cross sectional view
alang the axis of an air diffuser pipe on a
harbor bottom. It is also representative of

Figure 3. Steel Dock Uplifted by Ice Seiche
Action

The ice melting that occurs on the underside
of the sheet is the result of both temperature
and voiume of water being moved upwards from
the warmer bottom water by the bubble plume,
If the plume encounters a free water surface,
the bubbles escape directly to the atmosphere.
(Figure 6). This results in heat being wasted.
If an ice cover exists, the bubbles will move
laterally along the underside of the ice.

As they do, melting primarily by convection
occurs. The rising plume imposes a net
circulation on the water which allows more
warm water to be drawn into the area from
distant lateral directions.

When the water (and ice) rises, either the piles
embedded therein, are pulled from the bottom or
the ice slips or fails near the piling. If the
pile is 1lifted, the soil at the tip of the pile
sloughs into the void created. When the lake
level recedes, the piling cannot return to its
former depth., The ice eventually breaks away
from the piling, drops, and refreezes at a lower
level to the "jacked" pile. Piles may be jacked-
completely out of the bottom by seiche action.
Figures -2 and 3 show piles jacked by seiche
action.

Stationary ice responds thermally to temperature
changes. The expansion and contraction exert
lateral force on pilings, cribs, dock floats,
and anything else embedded in the ice cover.

Figure 2. Wood Dock Uplifted by Ice Seiche
Action .

a series of point source diffusers that would
be used to suppress ice around a line of single
pilings.

Air is compressed, usually with a low pressure
positive displacement blower, and distributed
through a manifold 1ine to diffuser Tines on
the bottom. The compressed air is discharged
through slits or orifices in the diffuser lines.
The momentum of the air jet sets air bubbles in
motion. This momentum quickly dissipates and
bubble bucyancy takes over. As the bubbles
rise, they entrain water into the rising plume.

Figure 4. Lateral Displacement of Boat Docks



For a given site and conditions, the quantity of air required, Qy, is estimated for a tolerated ice
equilibrium thickness, ng. The air pressure need only be sufficient to overcome hydrostatic head, and
distribution and diffuser Tosses. At the tolerated ice equilibrium thickness, the ice is melting as .
fast-as it forms. The selection of this thickness should be based on first cost and operating costs,
resistance available to ice uplift through embedment of piles being protected, magnitude of lateral
forces from thicknesses of ice, availability of manpower to chop ice during severe cold periods,
temperature extremes existing at the site, and the amount of damage to be tolerated.

The quantity of air required Q3 is estimated from experience. Table 1 gives heat transfer coefficients,
hp, as a function of water depth, H, and Q.

Table 1. Heat Transfer Coefficients, hp Btu/hr fte F

Water Air Flow Rate .
Depth, H Per 100 ft. of Diffuser, Q3
2 ¢fm ' 4 cfm ' ’ 6 cfm
6 ft 169 189 201
10 ft 150 167 178
14 ft 135 ' 151 162

The heat transfer rate, quw, is obtained from:

qw = hp (Tw =~ Tm)
where Ty is the water temperature and Ty is the melting point temperature of ice.
Table 2 gives the equilibrium thicknesses ne for the calculated heat transfer rate gy as functions of the
ambient air temperature Ta. Because wavmer day temperatures counteract cooler evening temperatures, the
average daily temperature can be used for Ta. Table 2 assumes no snow cover on the ice and 10 mph winds.
If a snow cover is present, the equilibrium thicknesses become smaller for a given gy ; and conversely., if
windier conditions prevail, the equilibrium thicknesses increase.

Table 2. Ice Equilibrium Thicknesses, ng inches

Required Heat Transfer Ambient Air Temperature, Ty

Rate, qw :

Btu/hr ft2 20°F 10°F 0°F -10°F -20°F
25 4 10 16 16+ 16+
50 1 3 6 10 13
75 -- th 3 5 7
100 -- - 2 ' 3 5
125 -- - ] 2 3

The use of Table 1 and Table 2 is illustrated by the following example:

Assume Qg, quantity of air = 6 ¢fm/100 ft.
H, water depth = 10 ft.
Tw. water temperature = 32.5°F
Ta, air temperature = -10°F

from Table 1 at Q3 = 6 cfm/100 ft. and H = 10 ft.
find hh = 178 Btu/hr ft2 F

from gw = hp (Tw ~ Tm)
at hp = 178, Ty = 32.5, and Ty = 32
find qy = (178) (32.5 - 32)

/89 Btu/hr ft2

from Table 2 at qy = 89 and T3 = -10°
estimate ice equilibrium thickness, ne = 4 inches

For the conditions assumed, the ice would maintain an average thickness of 4 inches. Colder weather
would increase the thickness, and more air would reduce the thickness or cause open water. Observations
in the Great Lakes show that compressed air ice suppression systems are very effective in protecting
small-craft harbor structures. Careful maintenance of these systems is essential.
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DESIGN FOR HORIZONTAL FORCES

Small-craft harbors not protected with ice
suppression systems must be designed to with-
stand horizontal and vertical forces. At this
time, we can only approximate these forces.

Ways to reduce forces, for example, coating
systems with epoxies, are being explored by the
US Army- Corps of Engineers Cold Regions Research
and Engineering Laboratory (CRREL) and others.
Results are not yet available.

"WARM' WAT
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inch, representative of the crushing strength
of ice, have been used for pier design. Small-
craft harbors are built in sheltered areas not
\ subject to ice floes. They therefore do not
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Figure 5. Compressed Air Ice Suppression System

need to offer the same resistance as would be
required of a bridge pier exposed to floes in
a river. Additionally, codes are now permit-
ting significant reductions in the design
force to be used on river piers. These
reductions, based on experience, depend on
the type of ice, the size of the pieces and
other factors.

Based on observations of piling supported boat
docks in protected harbors, where blocks of ice
move about and perhaps are even blown out of
the harbors, design loads are significantly
lTess than the crushing strength of ice. The
blocks of ice result from a stable cover

Figure 6. Ice Suppression and Melting Around
Steel Dock

breaking up under wind and surge, and not from

a sustained ice floe. The blocks of ice exert
impact loads on supporting pilings or dock cribs
but do not crush on them. Because horizontal
forces from moving pieces have not exceeded the
mooring forces for which the docks were designed,
no special design analysis is recommended as
necessary in a conventional boat harbor. Some
minor dama