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Abstract

In response to a need for standards for activities in coastal
areas to implement the Massachusetts Coastal Zone Management Program,
coastal wetland regulations were developed based on the existing
Wetlands Protection Act.

This act divides the coastal environment into separate "resource
areas", five of which are specifically critical to the statutory
public interests of storm damage prevention and flood control: land
under the ocean, coastal beaches, coastal dunes, barrier beaches and
coastal banks. We first identified those resource area characteristics
which affect wave action and sediment supply, the two primary physical
coastal processes. For example, in the case of coastal beaches, form,
volume and responsiveness to wave action were identified as the beach
characteristics most critical to wave action and sediment supply. Next,
standards were developed which would protect the specified resource
area characteristics. In the case of coastal beaches, the regulations
require that any activity shall not decrease beach volume or alter
beach form.

The ultimate aim of the regulations is to reduce storm and flood
damage by protecting the natural buffering functions of coastal
features. This is accomplished by preserving the natural coastal
processes which formed and maintain them.
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INTRODUCTION

One of the first tasks after federal approval of the Massachusetts
Coastal Zone Management Program was the establishment of regulations
to implement the existing Wetlands Protection Act. This was in
keeping with the networking approach to Coastal Zone Management which
Massachusetts developed to utilize and coordinate existing regulatory
programs.

The Massachusetts Wetlands Protection Act provides for seven
public interests: storm damage prevention, flood control, prevention
of pollution, protection of water supply, protection of ground water,
protection of marine fisheries, and protection of land containing
shellfish. The following coastal wetland resource areas are specifi
cally protected by the Act: Land Under the Ocean, Coastal Beaches,-
Coastal Dunes, Barrier Beaches, Coastal Banks, Rocky Intertidal Shores,
Salt Marshes, Land Under Salt Ponds, Land Containing Shellfish, and
Fish Runs,

Our approach to the development of the regulations was to identify
the physical and biological processes by which these resource areas
provide for the public interests, We are here discussing specifically
the role of physical processes,

APPROACH

The five wetland resource areas of primary Importance to the
public interests of storm damage prevention and flood control were
defined (in part) as follows:

"Land Under the Ocean1* - land extending from the mean low
water line seaward to the boundary of the municipality's
jurisdiction and includes land under estuaries.

"Coastal Beaches" - that unconsolidated sediment subject to
wave, tidal and coastal storm action which forms the gently
sloping shore of a body of salt water and includes tidal
flats.

"Coastal Dunes" - any natural hill, mound or ridge of sediment
landward of a coastal beach deposited by wind action or storm
overwash. Also included is sediment deposited by artificial
means and serving the purpose of storm damage prevention or
flood control,

"Barrier Beaches" - narrow low-lying strips of land generally
consisting of coastal beaches and coastal dunes extending
roughly parallel to the trend of the coast. They may be separated
from the mainland by a narrow body of fresh, brackish or saline
water or marsh system.
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"Coastal Banks" - the seaward faces or sides of any elevated
landform, other than a coastal dune, which lie at the landward
edge of a coastal beach, land subject to tidal action or other
wetland.

Coastal beaches, dunes and barrier beaches by definition consist
of unconsolidated sediment. In addition, along the Massachusetts
coast, most "land under the ocean" and "coastal banks' are composed of
unconsolidated sediment. Sediment is transferred between these resource

areas by the physical forces of wave, current and wind. This transfer
produces changes which represent adjustments of the landforms to the
forces acting on them (Fig. 1). In this manner, forms of maximum
stability are produced and it is these forms which best provide
for the Interests of storm damage prevention and flood control.
Absolute stability is never achieved because of changes in relative
sea level, sediment input or output, meteorology, and tectonics.

The regulations are based on the observed relationship that a
sedimentary shoreline responds to physical forces by approaching
maximum stability (Fig. 2). The interests of storm damage prevention
and flood control are best served by minimizing interference with
the natural patterns of sediment exchange.

EXAMPLES

Overview of physical processes

Figure 3 illustrates the pertinent resource areas and several of
the mechanisms of sediment transfer which act between them. "Coastal

banks" are the primary source of sediment for the entire system. When
storm waves cross the coastal beach they are able to cut into the bank,
causing it to erode. The sediment eroded is transferred to the
adjacent beaches. Banks are cut back by wave action until the beach
is wide enough to prevent waves from reaching the banks, thus protecting
them from further erosion.

The sediment supplied by bank erosion is moved along the beach
and nearshore by wave action. Some of that material is moved landward bi
onshore winds and occasional storm wave overwash to build coastal dunes.

At times, storm waves cut the face of the dunes and add this sediment
to the volume of the beach.

Regulations for coastal banks

To develop regulations, we identified the following as critical
characteristics of coastal banks necessary to provide storm damage
prevention and flood control:

1. Their supply of sediment through erosion in response to
wave action.

2. Their natural resistance to erosion caused by wind and rain
runoff.
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The first critical characteristic was protected by regulations
which prevent the placement of coastal engineering structures on
coastal banks which are supplying sediment to beaches. The second
by not permitting projects which have an adverse effect on the
stability of banks.

Regulations for coastal beaches

The critical characteristics identified for coastal beaches were
their:

1. Volume and form, and
2. Response to wave action (Fig. **).

These characteristics were protected by prohibiting any project
which would decrease the volume or change the form of a coastal beach,
or any project which would interfere with the movement of sediment
along the shore.

Regulations for coastal dunes

The critical characteristics of coastal dunes were identified as
being their:

1. Supply of sediment, through wave erosion, to beaches;
2. Form and volume;
3. Vegetative cover; and
k. Landward migration (Fig. 5)•

The regulations provided protection by not allowing any project
which would have an adverse effect upon these characteristics.
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COGNIZANCE OF STORM RELATED HAZARDS OF SELECTED RHODE ISLAND
BARRIER BEACH INHABITANTS

William R. Gordon, Jr. *

Abstract

Nearly a quarter of a century has passed since a major hurricane
has impacted the shoreline of Rhode Island. As a result, many coastal
residents have not experienced a coastal storm of major proportions.
This paper presents some preliminary findings of a study evaluating the
level of cognizance of storm hazards of selected Rhode Island barrier
beach inhabitants.

Methodology

During the summer of 1979, a personally conducted survey was
administered to the residents of five barrier beaches located on
Rhode Island's south shore. A systematic method of sampling was employed,
seeking a response from every other house or structure encountered.
Multiple visits were conducted to insure a response from the inhabitants
of a selected structure. The respondent was required to be at least
18 years of age. Permanent residency or ownership was not a requirement,
as the response of the renters or guests using the structure was as valued
as the response of the owner of the structure.

The purpose of the study was to Investigate the inhabitant's
perception or opinion of coastal storm hazards, particularly those of
hurricanes. A total of 360 residential structures were located on the five
beaches sampled, of which 168 surveys were obtained. The five beaches that
were sampled are shown on Map 1. It should be noted that the findings of
this paper are preliminary.
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Findings

As mentioned, twenty-five years has passed since a major hurricane
has impacted the shores of Rhode Island. As storms of such severity are
not frequent, it could be hypothesized that present barrier beach inhab
itants have little or no familiarity with the storm hazards of a
hurricane. It has been estimated that by 1980, fewer than one-out-of-
ten coastal residents (living in areas less than 20 feet in elevation)
will have experienced a major hurricane (Baker, 1979)

Research related to the influx of new residents to coastal areas,
can at best be considered an estimate since the last national census was
conducted ten years ago. Length of residency or personal experience with
coastal storms are not the only requirement to have a high regard' for
coastal hazards.

It was important to determine the nature of occupancy of the
structures surveyed. Responses for Question 1, which concern the occupancy
status indicate that nearly 80% of the residents questioned were owners
of that particular parcel of property. (Tabular results to be found at the
end of this paper). Nearly 62% of the sample spends more than three months
at their beach residence. This includes weekends in the spring and fall
as well as full time occupance during the summer. Approximately 75% of the
sample reside at the beach during the hurricane season and spring season
which is known for its severe storms.

Nearly 60% of sampled respondents indicated that they had resided
at this location longer than 10 years. Over 80% of those interviewed at
Jerusalem had experienced Hurricane Carol of 1954, either at their present
location or at another location in Jerusalem. This response was contrary
to those obtained from Charlestown, where less than 402 of the occupants
had experienced the 1954 hurricane. The survey suggests that some beaches
maintained a more stable, long-term population whereas other beaches
displayed a greater turnover in property ownership. The difference in the
length of residency does not necessarily result in higher or lower levels
of cognizance, as will be seen (Mitchell, 197b).

As an Indicator of environmental cognizance a question was Included
to measure the inhabitant's response following a winter storm. Many winter
storms, particularly Northeaster's, on occasion cause extensive damage to
coastal property. This is a result of high sustained winds causing both
flooding and erosion. Over 75% of the respondents indicated some degree of
past storm efforts to check for erosion or wind and water damage. This
reaction was present both among property owners and renters. Many of these
people have rented from the same property owner for years and they indicated
their concern for 'their' summer property.

The desire to check property for winter storm damages suggests the
barrier resident's high level of cognizance in regards to the hazards of
potential hurricanes. In other words, familiarity with winter storm erosion
and damages, along with viewing the height of winter flooding of the barrier
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ponds, lends to a constant evaluation of personal risk assumed by the
barrier resident. It is not uncommon for such winter flooding to inundate
principal roadways for periods of 12 to 24 hours, constant ooservations
by the beach-side resident further act to heighten his awareness as he
watches the erosion of the property. Such winter storms and erosion have
lead to the damage and destruction of homes at the barrier beacn in
Uiarlestown during the past five years. Thus, even though hurricanes are
not a frequent storm event, yearly experience with winter storms forces the
resident to make the association between damages from a hurricane anu
damages from winter storms.

The response to a Hurricane awareness question, indicated tnat
nearly 93% of the residents acknowledged such awareness. This finding
appears to complement past environmental hazard studies (Burton, Kates
and Snead; 1V69). Other questions related to the transfer of storm infor
mation indicated a great deal of personal communication between the new
beach resident and residents who have resided at that location for years.
As most of Rhode Island's barrier beaches support less than 150 residential
structures, a fair amount of social interaction is believed to take place.
It appeared that the older residents felt obliged to inform new residents,
even renters, with the history of their barrier and their own personal
experience with past storm events. The storm experience of the established
residents provides the new resident an insight to the potential hazards
of the area. When asked if they would evacuate in event of a hurricane
warning, 95% of the respondents indicate they would secure the structure
and evacuate.

In reference to past experience with major coastal flooding, 45%
of the respondents indicated such experience. This question was neither
time nor site specific. Approximately 60% of the respondents indicated
that flooding ij» or could be a problem in their area. The "no response"
does portray an ignorance on the part of some, yet was given by many
because their residence had escaped flooding from both the 1938 and 1954
hurricanes. This escape from flooding was particularly true of some
structures located on the dunes at Misquamicut and Jerusalem. The owners
of these structures felt that since flood waters had not reached their

houses neither in 1938 or in 1954, such flooding would not reach them in
the future. These same residents did not fear being unable to reach the
mainland because of flooding of the roads. Furthermore, most of these
respondents indicated that they would wait it out at their residence, if
escape were impossible. These residents were also very much aware of the
elevation of their homes with reference to past peak flood heights.

A question addressed the respondent's awareness of disaster
evacuation plans for the community. Nearly 40% had no such knowledge of
a plan. Another 30% knew of notification procedures for a hurricane's
approach because of past efforts by local and state police and fire depart
ments. Of this, 30% of the population knew of no specific plan for
evacuation. This suggests a severe absence of communication between
local civil defense agencies, in charge of such plans, and the population,
which would be directly affected in an evacuation.
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A hypothetical question was asked the respondents which related to
his or her action in the event of a severe flood. Nearly 82% replied that
such an event would not affect their decision to return. Several responses
indicated a very high commitment to return even in the event of having
experienced both property loss and in a few instances the loss of a relative.
Some residents acknowledged the fact that they had lost members of their
family in past hurricanes and even this had not deterred them from returning.
It was also evident that a majority of respondents were apprehensive about
state condemnation of their land in event of a total property loss in the
next hurricane. From these responses it appears that legal contest between
property owners and the State of Rhode Island would be initiated if such
condemnation occurred. Even though most homeowners have obtained federal
flood insurance, having such insurance would not be an incentive for personal
protection, if possession of such insurance required forfeiture of their
property after a major hurricane. Many owners passionately explained that
they had built their homes before mortgages and insurance were available.
As explained by one gentleman on East Beach, 'I have enjoyed my house for
twenty-five years without losing it. It has more than paid for itself.
How can you put a price on being able to enjoy such amenities...'

One question (10) asked the respondent if he or she had ever been
in a hurricane. Approximately 79% indicated that they had experienced a
hurricane. When asked to define a hurricane, 53% of the sample were able
to define that a hurricane was a tropical storm with winds in excess of
74 miles per hour, along with other features of the storm such as the surge.
These same people usually qualified the impact of the surge being dependent
upon the tides, whether being being high or low.

When asked of the value or function of sand dunes and their vegetative
cover, 80% indicated that dunes were valuable affording physical protection
from the sea. The high rate of positive responses may be related to Rhode
Island Law which prohibits structural solutions to erosion such as rip-rap,
groins, etc. In addition economic considerations must also be weighed.
Even if the law permitted, construction of physical barriers would be cost-
prohibitive, especially to the average barrier resident.

Fully 66% of the beach-front residents at Misquamicut beach utilize
snow fencing to reduce wind erosion and to encourage enlargement of the
dunes. Over one-half of these people use elevated dune walkover structures
for beach access. Use of these elevated walkways reduces damage to dunegrass,
which otherwise would be trampled and destroyed by foot traffic. It is
essential to point out that thebarrier resident, especially the beach-front
resident, look to methods of natural protection to maintain his beach from
being eroded. (Methods include: transplanting dunegrass, planting salt-
resistant shrubs, fertilization, snow fencing, walkover structures and the
use of old Christmas trees as windbreaks). Even though this may be considered
to be a losing battle, the beach resident is only allowed such natural recourse
because of Rhode Island state law. On Misquamicut beach, it was observed
that even the private beach clubs utilize fencing to build the dunes, illust
rating the dependenceupon natural methods of beach preservation. A state
operated beach on the western end of the Misquamicut barrier is void of
any vegetation on its low profile dunes. No effort is made to protect this
portion of the beach.
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Conclusion

Preliminary findings would seem to indicate that the barrier beach
resident appears to have a high level of cognizance for coastal storm
hazards. As with previous research, "The coast dwellers interviewed exhibited
an extremely high awareness of past experience, even when it was not their
own" (Burton, Kates, Mather and Snead, 1965). As with other research efforts
regarding hazard assessment,this study supports the link between past
experience and future expectation of storm damage. Findings indicate
that the resident's level of knowledge concerning past experience is much
higher than his level of expectation for future storm events. The important
issue is whether or not 95% of the respondents,who indicated their intent
to evacuate prior to the impact of a hurricane, follow through with their
intentions.

For the Rhode Island barrier beach inhabitant, no one variable appears
to be a predictor of coastal hazards awareness. Several factors appear
to be responsible for such awareness. Some of them appear below:

1. Past experience or observations of coastal storm nazards, such
as hurricanes.

2. Annual experience with winter storm activity; specifically
erosion and property damages for the beach-side resident, along
with observations of still water flooding and related damages
by the pond-side resident. (Most water damages to the beach-
side resident are a result of waves or moving water).

3. State regulations indirectly heighten levels of awareness.
The beach resident by not being allowed to utilize a structural
solution to protect his property, resorts to natural methods
or procedures. Methods such as building dunes and utilizing
vegetation to anchor the dune actively involves the beach
resident and tends to increase his awareness of severe storm

events. It is the storm event which influences the property
owner's degree of success in stabilizing and maintaining the
beach frontage, dunes, etc.

4. Personal communication between beach residents concerning the
past history of the area in regards to storm damages and
hazards.

5. Personal research, by the beach inhabitant, concerning the
area in which he resides. (.Books, newspaper articles, etc.)

One serious problem which is identified, is the "lack" of
communication between the barrier inhabitant and local civil defense author

ities. Approximately 70% of the population were not aware of specific
disaster evacuation plans for their beach community. Even though the
local authorities are aware of their own operating procedures, there is a
lack of specific plans for the barrier resident, as well as other coastal
residents. Approximately 32% of the sample recognized and praised the local
police, fire department and State Police for their effectiveness in past
evacuations. Many people were not aware of the role that these people
played in implementing an evacuation.
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There exists a need to develop and disseminate evacuation plans
on the local town level. Such information could be in the form of a

brochure distributed to local town residents. Topics include:
evacuation routes, shelter locations, location of food and clothing
facilities, etc. At the present time it is assumed that the barrier
resident knows the above information. The present research does not
support this contention. Considerations must also be made for the needs
of the new resident or renter. These people might not be familiar with
the local area or might not be familiar with evacuation procedures.

Information on how to secure one's structure could be of use.

Information regarding turning off utilities, vertical evacuation of
belongings on upper levels of the structure, along with an evacuation
site on the mainland for boats, could also be included in the brochure.
It is recognized that safety brochures published by the National
Weather Service and the National Oceanic and Atmospheric Administration
fulfill some of these information needs. The advantage of such a
brochure is dependent upon being tailor-made to individual communities.

Such an approach might be able to impress upon the barrier
resident the nature of the personal risk he faces, versus a blanket
approach to warning the individual (Baker, 1979). The latter means that
everyone is warned of a danger, whereas the personal or localized
approach advises the individual of the risks in his area, which he
may relate to in terms of his own safety.

Seminars or hazard awareness workshops are offered by state
civil defense personnel to the residents of coastal towns. These
seminars are held locally. Success of these workshops is questionable,
as they are not given at a beach location, serving those who face the
greater storm hazards. Lack of success of these workshops may be
directly attributed to the barrier resident, as he often fails to
attend these meetings.

The final observation concerns the structural integrity of the
house in which the barrier inhabitant resides. We have seen one

adjustment that the barrier resident employs to protect his property,
specifically his efforts to build-up dunes. A more common method of
adjustment would be for the resident to construct or modify his home to
cope with the hazards of a coastal storm. Some houses observed on the
five surveyed beaches included homes which were wind tunnel modeled
to withstand winds in excess of 175 miles per hour. Others utilized
tempered plate glass windows which could withstand wave impact pressures
of 200 pounds per square inch. Pilings were sunk deep within the dune
so that in a major hurricane wave action would not undercut the pilings.
The fir3t floor of occupance was in many instances located over 20
feet above mean sea level.

Such construction techniques were a decided minority. The
technology or advise on how to adequately secure a structure does not
appear tobe as readily available as is desired. Many elevated structures
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sit on pilings that would be undercut in a severe storm. These houses
are also inadequately secured to the pilings on which they sit.

Guidelines exist requiring that houses located in coastal high
hazard areas be located so many feet above sea level. Specific height
requirements are determined by the Federal Flood Insurance Program
and are implemented by the Rhode Island Coastal Resource Management
Council, local communities and by the Rhode Island Building Code
Standards Committee (RIBCSC). The RIBCSC requires, "that a registered
professional engineer or architect certify that the structure is securely
anchored to adequately anchored pilings or columns in order to withstand
velocity waters and hurricane wave wash as set forth in Section 300.1
(C) (3)". (Article IV of Rules and Regulations for Construction in
Flood Hazard Areas, Revised, August 31, 1979).

This regulation does not specify how many feet into the subsoil
the pilings should go. If regulations were to specify that the first
floor of occupance should be 16 feet above sea level, it is logical that
the pilings be sunk to a depth which scientifically affords reasonable
protection to the structure. Too much discretion is left to the
engineer or architect in determining what constitutes an 'adequately
anchored piling'.

Many respondents acknowledged a desire to have a guidebook for
hazard construction purposes. It is anticipated that the federal
Flood Insurance Administration (FIA) will be publishing a book on
construction guideline in 1980.

With a structured management scheme, past and present experience
with coastal storms, the Rhode Island barrier resident appears to have
as high a level of cognition as could be expected under the circumstances.
Greater efforts for the development of comprehensive construction
guidelines by the Rhode Island Coastal Resource Management Council
could insure not only the protection of personal investment, insurance
and state assistance, but will also act to heighten the awareness of the
coastal resident to the environment in which he lives.
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Preliminary Findings - Personally Conducted Hazard Awareness
Survey

Did you buy, build or rent this house?
1) buy 55.4% - 93
2) build 24.4% - 41
3) rent 18.5% - 31
4) guest 1.7% - 3
How much time do you spend in this location over a one year
period?
1) less than two weeks 7.7% - 13
2) two weeks to a month 12.5% - 21
3) one to three months 17.3% - 29
4) more than three months 51.8% - 87
5) permanent resident 10.7% - 18
What part of the year do you reside here?
1) summer 25.0% - 42
2) fall 3.6% - 6
3) all year 20.7% - 35
4) spring, fall and winter 3.6% - 6
5) spring, summer and fall 46.5% - 78
6) no response .6% - 1
How long have you been a resident at this specific location?
1) first year 14.3% - 24
2) one to two years 4.2% - 7
3) three to five years 7.7% - 13
4) five to ten years 14.3% - 24
5) over ten years 59.5% - 100
Do you visit here in the winter?
1) yes 76.8% - 129
2) no 23.2% - 39
Have you ever experienced a flood?
1) yes, here 32.8% - 55
2) yes, elsewhere along the coast 7.8% - 13
3) yes, river or other 11.8% - 20
4) no 47.0% - 79
5) no response .6% - 1
Do you think flooding is a problem in this area?
1) yes 58.3% - 98
2) no 39.3% - 66
3) no opinion 2.4% - 4
Are you aware that disaster evacuation plans exist in this
community?
1) yes 28.6% - 48
2) no 39.9Z - 67
3) the authorities such as the police notify us 31.5% - 53
Would experiencing a major flood in the future at this location
make you change your plans about returning here or living here?
1) yes 8.3% - 14
2) no 82.2% - 138
3) depends upon the degree of flooding 9.5% - 16
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10. Have you ever been in a hurricane?
1) yes 78.6% - 132
2) no 16.7% - 28
3) no response 4.7% - 8

11. Are you aware of any frequency or history of hurricanes or other
major storm activity in this area?
1) yes 92.8% - 156
2) no 4.2% - 7
3) no response 3.0% - 5

12. Please define what you would consider to be a hurricane? ****
1) a northeaster .6% - 1
2) a tropical storm .6% - 1
3) a storm with high winds 40.5% - 68
4) a tropical storm with winds in excess of 75 mph. 53.0% - 89
5) other .6% - 1
6) no response 4.7% - 8

Sex: male

female

56.0%

44.0%

94

74

Joint family income
less than $10,000 1.8% - 3
$10,000 to $15,000 3.6% - 6
$15,000 to $20,000 13.7% - 23
$20,000 to $25,000 10.7% - 18
greater than $25,000 42.8% - 72
no response 27.4% - 46

Education

grade school 3.0% - 5
high school 26.2% - 44
trade school 7.1% - 12
service 1.2% - 2

college 37.5% - 63
graduate school 16.1% - 27
no response 8.9% - 15

Occupation (head of household)
16

26

60

31

16

6

13

blue collar

white collar

professional
executive

retired

student

other

9.5%

15.5%

36.0%

18.5%

9.5%

3.6%

7.4%

**** All questions,except Question l.were open response questions.

Gordon

235



236
REFERENCES

Baker, Earl J. (1979). "Hurricane and Coastal Storms: A Resource Paper
on Risk Assessment, Warning Response, Non-Structural Damage
Mitigation, and Awareness," Prepared for Federal Disaster
Assistance Administration, P.C. HUD - 1173 - 79. pp. 14 and 43.

Burton, Ian, Robert Kates, John Mather, and Rodman Snead, (1965).
The Shores of Megalopolis: Coastal Occupance and Human Adjustment
to Flood Hazard, Elmer, New Jersey: Thornthwaite Associates
Laboratory of Climatology, Publications in Climatology, Vol. 18,
No. 3. p.572.

Burton, Ian, Robert Kates, Rodman Snead, (1969). The Human Ecology of
Coastal Flood Hazard in Megalopolis, Chicago: University of Chicago,
Department of Geography, Research Paper, No. 115. p. 157.

Burton, Ian, Robert Kates, and Gilbert White, (1978). The Environment
as Hazard, New York: Oxford University Press.

Mitchell, James K. (1976). "Adjustment to New Physical Environments Beyond
the Metropolitan Fringe," Geographical Review, Vol. 66, No. 1. p. 29.

New England River Basins Commission, (1979)."Dealing with Coastal Hazards:
Implementing the Regional Policy Statement on Flood Plain
Management" Boston: Coastal Programs Division.

Rhode Island State Building Code: Rules and Regulations for Construction
in Flood Hazard Areas, (1979) Providence, Rhode Island: Department
of Community Affairs, Building Code Standards Committee, p. 8.

State of Rhode Island Coastal Resources Management Program, (1978).
Providence, Rhode Island: Coastal Resource Management Council,
pp. 47-51.

U.S. Department of Commerce, "When a Hurricane Threatens" Washington D.C.:
National Weather Service, National Oceanic and Atmospheric
Administration, NOAA/PA 76009.

Gordon



237

DAMAGE MITIGATION AS A PUBLIC OBJECTIVE:
THE MASSACHUSETTS COASTAL FLOOD OF FEB. 6-7, 1978

Rutherford H. Piatt and George M. McMullen
Department of Geology/Geography
University of Massachusetts
Amherst, Massachusetts 01003

ABSTRACT

Mitigation of future flood losses is a stated policy objective of the
National Flood Insurance Program (NFIP) and the Federal Disaster Relief
Act of 1974 (P.O. 93-228). Mitigation involves coordinated federal-
state-local effort to reduce the exposure of lives and property
investment to flood loss. Measures to achieve this include public
acquisition and relocation, land use regulation and, in appropriate
cases, the use of protective structures such as levees and dikes (inland)
and groins, jetties, and seawalls (coastal).

The Massachusetts Coastal Flood of February 6-7, 1978 presented an
opportunity to apply mitigation measures in practice. Some 54 out
of 70 Massachusetts Coastal Municipalities shared in a statewide
total of $140 million in federal disaster assistance. Payments from
the NFIP totalled about $20 million on 1663 flood insurance claims.
These two forms of assistance should have been accompanied by mitiga
tion efforts as specified in the respective federal acts. Despite con
siderable rhetoric favoring mitigation emanating from the Massachusetts
Lieutenant Governor's Office and the Boston press, rebuilding in
hazardous areas was not deterred. No land was publicly acquired.
Many structures were rebuilt in situ, largely at federal expenses.
This paper reviews research findings and draws lessons for national
mitigation policy.


