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1.0

FLOOD INSURANCE STUDY
NEWPORT COUNTY, RHODE ISLAND (ALL JURISDICTIONS)

INTRODUCTION

1.1

1.2

Purpose of Study

This countywide Flood Insurance Study (FIS) investigates the existence and
severity of flood hazards in, or revises and updates previous FISs/Flood Insurance
Rate Maps (FIRMs) for the geographic area of Newport County, Rhode Island,
including: the City of Newport; and the Towns of Jamestown, Little Compton,
Middletown, Portsmouth, and Tiverton (hereinafter referred to collectively as
Newport County).

This FIS aids in the administration of the National Flood Insurance Act of 1968 and
the Flood Disaster Protection Act of 1973. This FIS has developed flood risk data
for various areas of the county that will be used to establish actuarial flood
insurance rates. This information will also be used by the communities of Newport
County to update existing floodplain regulations as part of the Regular Phase of the
National Flood Insurance Program (NFIP), and will also be used by local and
regional planners to further promote sound land use and floodplain development.
Minimum floodplain management requirements for participation in the NFIP are set
forth in the Code of Federal Regulations at 44 CFR, 60.3.

In some States or communities, floodplain management criteria or regulations may
exist that are more restrictive or comprehensive than the minimum Federal
requirements. In such cases, the more restrictive criteria take precedence and the
State (or other jurisdictional agency) will be able to explain them.

Authority and Acknowledgments

The sources of authority for this FIS are the National Flood Insurance Act of 1968
and the Flood Disaster Protection Act of 1973.

This FIS was prepared to incorporate the communities within Newport County into
a countywide format. Information on the authority and acknowledgments for each
jurisdiction included in this countywide FIS, as compiled from their previously
printed FIS reports, is shown below.



Jamestown, Town of’

Little Compton, Town of

Middletown, Town of’

Newport, City of:

the hydrologic and hydraulic analyses for
the FIS report dated February 19, 1986,
represent a revision of the original analyses
performed by the Natural Resources
Conservation Services (NRCS), formerly
Soil Conservation Service (SCS), for the
Federal Emergency Management Agency
(FEMA). The updated version was prepared
by Stone &  Webster Engineering
Corporation for FEMA, under Contract No.
EMW-C-0405. That work was completed in
February 1984.

the hydrologic and hydraulic analyses for
the FIS report dated August 15, 1984,
represent a revision of the original analyses
performed by Stone & Webster Engineering
Corporation for FEMA, under Contract No.
H-4604. The hydrologic and hydraulic
analyses for Rhode Island Sound and the
Sakonnet River were previously performed
by the New England Division of the U.S.
Army Corps of Engineers (USACE). The
original work was completed in May 1979.
The updated version was also prepared by
Stone & Webster Engineering Corporation
for FEMA. The revised work was
completed in June 1983.

the hydrologic and hydraulic analyses for
the FIS report dated October 17, 1983,
represent a revision of the original analyses
performed by the New England Division of
the USACE for FEMA. The updated
version was prepared by Harris-Toups
Associates for FEMA, under Contract No.
H-4776. That revised work was completed
in November 1979. The hydrologic and
hydraulic analyses for Maidford River were
conducted by the NRCS. The wave height
and wave runup analyses for this study were
performed by Dewberry & Davis for FEMA,
under Contract No. EMW-C-0543. That
work was completed in April 1983.

the hydrologic and hydraulic analyses for
the FIS report dated May 17, 1990, represent
a revision of the original analyses performed



Portsmouth, Town of:

Tiverton, Town of:

by the USACE for FEMA, under Contract
No. H-4776. A further revision of the study
was performed by Harris-Toups Associates
in October 1979. The hydrologic and
hydraulic analyses in the 1990 revision were
prepared by the USACE, under Inter-
Agency Agreement No. EMW-84-E-1506,
Project Order No. 1, Amendment No. 28.
That study was completed in July 1987,

The original wave height and wave runup
analyses for this study were performed by
Dewberry & Davis for FEMA, under
Contract No. EMW-C-0543 and was
completed in July 1981. Zone boundaries
and base flood elevations for Newport
Harbor were subsequently revised by
Dewberry & Davis in 1984. The USACE
reviewed the original work, with no changes
in  existing wave height analysis
recommended, and conducted the wave
runup analysis along the Atlantic Ocean.

the hydrologic and hydraulic analyses for
the FIS report dated September 2, 1982,
represent a revision of the original analyses
performed by the New England Division of
the USACE for FEMA. The updated
version was prepared by Harris-Toups
Associates for FEMA, under Contract No.
H-4776. That work was completed in
August 1979.

The wave height and wave runup analyses
for this study were performed by Dewberry
& Davis for FEMA, under Contract No.
EMW-C-0543. That work was completed in
July 1981,

the hydrologic and hydraulic analyses for
the FIS report dated September 15, 1983,
represent a revision of the original analyses
performed by Tippetts-Abbett-McCarthy-
Stratton for FEMA, under Contract No. H-
4604. The updated version was prepared by
Stone & Webster Engineering Corporation
under agreement with FEMA. The
stillwater flooding portion of this study was



1.3

completed in May 1979. The hydrologic
and hydraulic analyses in the updated study
were computed by the USACE. The wave
height and wave runup analyses were
completed in April 1982.

For this countywide FIS, floodplains within the Town of Middletown for coastal
areas, as well as for Maidford River and Bailey Brook, have been redelineated
using updated topographic data provided to FEMA by Town of Middletown
Geographic Information Systems (GIS). This work was done for FEMA by
Dewberry under FEMA Contract No. HSFE01-07-D-0037, Task Order 0001 in
2008. The coastal and riverine floodplain redelineation effort was performed
using the information contained in the previously published FIRMs and FIS
report. No new analyses have been performed to define the coastal special flood
hazard areas. Primary Frontal Dune (PFD) identification and mapping were
performed for the Town of Middletown and is discussed in Section 3.4.

Base map information shown on this FIRM was provided by the Rhode Island
Geographic Information System (RI GIS). This information was derived from
digital orthophotos produced at a scale of 1:5,000 with 2-foot Ground Sample
Distance (GSD) from photography dated April 2003.

The coordinate system used for the production of this FIRM is Rhode Island State
Plane, FIPSZONE 3800, North American Datum of 1983 (NAD 83), GRS80
spheroid. Corner coordinates shown on the FIRM are in latitude and longitude
referenced to the UTM projection, NAD 83. Differences in the datum, spheroid,
projection or State Plane zones used in the production of FIRMs for adjacent
counties may result in slight positional differences in map features at the county
boundaries. These differences do not affect the accuracy of information shown on
the FIRM.

Coordination

Consultation Coordination Officer’s (CCO) meetings may be held for each
jurisdiction in this countywide FIS. An initial CCO meeting is held typically with
representatives of FEMA, the community, and the study contractor to explain the
nature and purpose of a FIS, and to identify the streams to be studied by detailed
methods. A final CCO meeting is held typically with representatives of FEMA, the
community, and the study contractor to review the results of the study.

The dates of the initial and final CCO meetings held for all jurisdictions within
Newport County from the historic FIS reports are shown in Table 1, "Initial and
Final CCO Meetings."



TABLE 1 - INITTAL AND FINAL CCO MEETINGS

Community Initial CCO Date Final CCO Date
Town of Jamestown September 5, 1979 December 24, 1984
Town of Little Compton August 10, 1977 March 8, 1984
Town of Middletown April 7, 1978 June 2, 1983

City of Newport May 1, 1984 May 17, 1989
Town of Portsmouth May 1978 March 9, 1982
Town of Tiverton August 4, 1977 January 25, 1983

For this first-time countywide FIS, an initial meeting was held on April 7, 2008 at
the Middletown Town Hall. Workmaps of the coastal redelineation effort for the
Town of Middletown were presented.  This meeting was attended by
representatives of the Middletown Planning and Engineering Departments, FEMA
Region I, and Dewberry. Final CCO meetings were held May 13, 2009. These
meetings were attended by representatives of Dewberry, the State of Rhode Island,
FEMA, and all of the communities.

2.0 AREA STUDIED

2.1

Scope of Study
This FIS covers the geographic area of Newport County, Rhode Island.

All or portions of the flooding sources listed in Table 2, "Flooding Sources Studied
by Detailed Methods," were studied by detailed methods. Limits of detailed study
are indicated on the Flood Profiles (Exhibit 1) and on the FIRM (Exhibit 2). The
areas studied were selected with priority given to all known flood hazard areas and
areas of projected development and proposed construction.

TABLE 2 - FLOODING SOURCES STUDIED BY DETAILED METHODS

Atlantic Ocean Jamestown Brook Paradise Brook

Bailey Brook Maidford River Rhode Island Sound

Beacon Avenue Tributary Mount Hope Bay Sakonnet River

Conanicut Brook Nannaquaket Pond Sheffield Cove Brook
Narragansett Bay



Community

Tiverton,
Town of

Portsmouth,
Town of
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As noted in Section 1.2, part of this countywide mapping effort included coastal
redelineation and primary frontal dune delineation along the Middletown coastline.

TABLE 3- LETTERS OF MAP CHANGE

Flooding Source(s)/Project Identifier  Effective Date Type
Village at Mount Hope Bay February 8, 2008 LOMR
Humphrey Property February 9, 2009 LOMR

All or portions of numerous flooding sources in the county were studied by
approximate methods. Approximate analyses were used to study those areas having
a low development potential or minimal flood hazards at the time of the study. The
scope and methods of study were proposed to, and agreed upon by, FEMA and the
communities in Newport County at the time of the last study.

Community Description

Newport County consists of six communities and is located in southeastern Rhode
Island. The county is bordered to the north by Bristol County, Rhode Island; to the
east by Bristol County, Massachusetts; to the south by Rhode Island Sound and the
Atlantic Ocean; and to the west by Washington County, Rhode Island. According
to the U.S. Census Bureau, the population of Newport County in 2000 was 85,433,
and the land area was 314 square miles (U.S. Census Bureau, 2009).

The Town of Jamestown is located in the southwestern portion of Newport County
in southeastern Rhode Island, approximately 26 miles south of the City of
Providence. The Town of Jamestown is an island situated at the entrance to
Narragansett Bay. It is bordered by the Towns of Narragansett and North
Kingstown to the west, the Town of Portsmouth to the north, the Town of
Middletown and the City of Newport to the east, and Rhode Island Sound to the
south.

The Town of Jamestown encompasses a land area of 9.7 square miles and a water
area of 21.8 square miles. The island has a length of approximately 8.7 miles along
its major north-south axis and is approximately 1.6 miles wide at its widest point.
A ridge formed along its major axis rises to an elevation of 140 feet from which the
land slopes to the coast.

There are ten fairly distinct drainage areas on the island, the largest being
Jamestown Brook, which has a drainage area of approximately 1.1 square miles.
The other drainage systems vary in size from 0.8 square mile to 0.1 square mile;
most have drainage areas of less than 0.3 square mile.



The Town of Jamestown is an ocean resort and residential community with the
majority of residents employed outside the town, particularly in the North
Kingstown area.

The Town of Little Compton is located in the southern portion of Newport County
in southeastern Rhode Island, approximately 44 miles south of the City of Boston,
Massachusetts, and 32 miles southeast of the City of Providence, Rhode Island. It
is bordered by the Town of Tiverton, Rhode Island, to the north; the Town of
Westport, Massachusetts, to the east; Rhode Island Sound to the south; and the
Sakonnet River and the Towns of Portsmouth and Middletown, Rhode Island to the
west.

The Town of Little Compton encompasses an area of 23.2 square miles, of which
1.7 square miles is water (State of Rhode Island, 1974). The town is a rural-
agricultural community with a small fishing fleet that operates from Sakonnet
Harbor.

Most of the residential development in the Town of Little Compton is along major
roads, especially at Adamsville and The Commons. The 13.5-mile coastline, which
was formed by glacial outwash plains, is characterized by barrier beaches, dunes,
ponds, and salt marshes. Bare rocks, shoals, and ledges are found in the waters off
the Town of Little Compton (U.S. Department of Commerce, 1978). The most
dense coastal development is on Sakonnet Point at Sakonnet Harbor and is
characterized by private residences and several commercial establishments. Inland
of the coast, the land is hilly, rising to plateaus with elevations ranging between 150
feet and 200 feet.

The Town of Little Compton has coastal, estuarine, and inland drainage areas. The
coastal area extends from the Westport corporate limits to Sakonnet Harbor. The
estuarine area continues north along the coast from Sakonnet Harbor to High Hill
Point. Runoff from both these areas flows directly into Rhode Island Sound and the
Sakonnet River via overland flow and small tidal streams, ponds, or marshes. Most
of the inland areas are drained by one of the many streams that flow south into
Rhode Island Sound.

The streams of the area are separated by low-lying hills. Each of the streams flows
into a coastal pond or marsh impounded behind a barrier beach. From east to west,
the major streams are Cold Brook, Sisson Brook, and Dundery Brook. These
streams drain into Quicksand Pond, Tunipus Pond, and Briggs Marsh, respectively.
The northwest portion of the town drains into the Harold E. Watson Reservoir,
which in turn drains north through Pocket Brook into the neighboring Town of
Tiverton. Runoff from the northeast section of town near Adamsville flows into
Adamsville Brook or the adjacent Town of Westport.

The Town of Middletown is located on Aquidneck Island in southeastern Rhode
Island, approximately 25 miles southeast of the City of Providence. It is bordered
by the City of Newport to the southwest, the Town of Portsmouth to the northeast,
and the Town of Little Compton to the east. Middletown was settled in 1639.



The Town of Middletown has a rolling terrain with a predominant ridge running the
entire length of the town. The ridge has a maximum elevation of 250 feet, but the
average elevation of the town is 150 feet.

Bailey Brook originates just west of Newport State Airport and flows south into
Great End Pond, draining the western portion of The Town of Middletown.
Paradise Brook originates just north of Howland School and flows south. It drains
the eastern portion of the town and discharges into Nelson Pond. The Maidford
River begins in the northern portion of The Town of Middletown and also flows
south. The river drains the central portion of the town and discharges into the
Sakonnet River.

The City of Newport is located at the southern end of Aquidneck Island in
Narragansett Bay, approximately 30 miles south of the City of Providence. It is
bordered by the Atlantic Ocean to the east and south, Narragansett Bay to the west,
and the Town of Middletown to the north. The developed floodplain areas include
Newport Harbor waterfront, Washington and Thames Streets, the area north of
Easton Pond along Ellery Road, the area at the head of Almy Pond, and Goat Island
(FEMA, 1980). The City of Newport is mostly residential, but is also a tourist
center with attractions including famous mansions, America’s Cup Race, jazz
concerts, beaches, the “Cliff Walk,” and other historic sites.

The terrain of the City of Newport consists of gently rolling hills, with a maximum
elevation of 150 feet in the northern portion of the city. The coast is mostly rocky
cliffs interspersed with several swamps and sand beaches.

The Town of Portsmouth is located on the north end of Aquidneck Island,
approximately 22 miles southeast of the City of Providence. The Town of
Portsmouth is bordered by the Town of Bristol to the north, Mount Hope Bay to the
northeast, the Sakonnet River to the east, the Town of Middletown to the south, and
Narragansett Bay to the west. Several islands are located within the corporate
limits, including Patience, Hope, Dyer, Hog, and Prudence Islands in Narragansett
Bay, and Gould Island in the Sakonnet River.

The Town of Tiverton is located in the northern portion of Newport County in
southeastern Rhode Island, approximately 18 miles southeast of the City of
Providence. The Town of Tiverton is bordered by the City of Fall River to the
north, the Town of Westport to the east, the Town of Little Compton to the south,
and the Town of Portsmouth to the west. The Sakonnet River and Mount Hope
Bay are located to the west. The town encompasses a total land area of
approximately 31.4 square miles.

The coast, formed by a glacial outwash plain, is an irregular outline of coves, bays,
and promontories. It is characterized by scattered tidal flats, ponds, salt marshes,
sandy bluffs, and small crescent-shaped beaches. Residential, commercial, and
industrial development is concentrated along the northernmost portions of the
Sakonnet River, Mount Hope Bay, and Nannaquaket Pond. Summer homes, some
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located along the low-lying beach areas, and year-round residences are located to
the south.

Inland of the immediate coastal area, the town is characterized by a hilly plateau,
undeveloped wetlands, and ponds. Elevations range from 150 to 200 feet with
scattered hills exceeding 300 feet.

The Town of Tiverton is divided into eastern and western drainage basins by a
ridge of hills that run north to south through the center of town. Both basins are
characterized by extensive swamps and wetlands which are drained by numerous
streams and brooks. The largest of these is Adamsville Brook, which drains the
southeastern portion of town, flowing south into the adjacent Town of Little
Compton and ultimately the West Branch Westport River. To the northeast,
Tiverton is drained by several small unnamed streams that flow into Stafford,
Sawdy, and South Watuppa Ponds. Runoff from The Town of Tiverton’s coastal
areas flows into Mount Hope Bay or the Sakonnet River via overland flow and
several small coastal streams. Border Brook collects runoff from much of
southeastern Tiverton flowing into Nonquit Pond which has been dammed and
forms part of Newport’s water-supply system. The east-central portion of the town
is drained by several streams including Sin and Flesh Brook and White Wine
Brook. These streams flow into Nannaquaket Pond and then into the Sakonnet
River via the Quaket River. To the south, Sapowet Marsh Wildlife Preserve is a
large tidal marsh area which empties into the Sakonnet River.

Principal Flood Problems

Flooding in the Town of Jamestown is generally limited to the coastal lowlands
along Narragansett Bay. The most severe coastal flooding occurs during
hurricanes, which are tropical in nature and are characterized by low barometric
pressures, wind speeds greater than or equal to 75 miles per hour, torrential rain,
tremendous waves, and tidal flooding. Severe coastal flooding resulted from the
hurricanes of September 1938 and August 1954. Both of these storms had a
severe effect on portions of the coastline of Jamestown. Along the coast of the
town, the recurrence intervals for the 1938 and 1954 hurricanes were estimated to
be approximately 100 years and 70 years, respectively. High-water marks for the
1938 and 1954 hurricanes in the area around Jamestown are shown in the table on
page 11 (The Providence Journal, 1954; The Providence Journal, 1938; USACE,
1979; USACE, June 1979; USACE, August 1961, Revised June 1979; USACE,
1979; USACE, 1979):

Floodplain development in the Town of Little Compton is primarily residential,
with the exception of a small commercial development near Sakonnet Harbor that
supports the recreational and fishing industries. These low-lying coastal areas are
subject to the periodic flooding and wave attack which accompany coastal storms
and hurricanes.



Many times a storm of relatively minor proportions will linger over the area for a
substantial period of time, causing excessive buildup of tidal levels throughout the
area. The majority of these storms cause damage only to boats, low coastal roads,
beaches, and seawalls.  Occasionally, a major northeaster or hurricane
accompanied by strong onshore winds and high tides will result in surge and wave
activity that causes extensive property damage. Some of the more significant
coastal storms in the Town of Little Compton area include the hurricanes of 1938
and 1954. As estimated by the USACE, resultant flood levels along the Sakonnet
River ranged from approximately 12 feet NAVD 88 at Sakonnet Point to 12.8 feet
NAVD 88 at High Hill Point during the 1938 storm and from 11 feet NAVD88
and to 11.8 feet (NAVD) at the same locations during the 1954 storm. Flood
levels between Sakonnet Point and the Westport, Massachusetts corporate limits
were estimated at 12.1 feet NAVD 88 and 11.2 feet NAVD 88 for the 1938 and
1954 hurricanes, respectively.  These storms claimed lives and damaged
residential, recreational, industrial, and commercial developments, including
harbors and marinas, in the flood-prone coastal areas.

Minor local flooding occurs in various locations throughout the Town of Little
Compton, primarily as a result of inadequate or blocked culverts. Storms of great
intensity and short duration are usually the cause of this type of flooding. Due to
natural wetlands and natural valley storage areas, inland flooding throughout the
Town of Little Compton has been minimal.

The Town of Middletown is susceptible to tidal surges caused primarily by
hurricanes and northeasters. When a hurricane passes through the Narragansett
Bay area, strong winds are generated, which revolve counterclockwise around the
central low pressure. These winds primarily come from the south and result in a
surge being driven up into Narragansett Bay and the Sakonnet River. This effect
can readily be seen in records of the hurricanes of 1938 and 1954 (Hurricane
Carol).

The 1938 hurricane generated a flood level of approximately 11.2 feet NAVD 88
in the southern coastal areas and other low-lying coastal areas.

The 1938 hurricane, comparable to a 1-percent annual chance flood, generated
flood elevations between 8 and 19 feet NAVD 88 around the City of Newport.
The storm caused heavy damage to the beach areas, leveled Newport Beach, and
nearly destroyed Bailey’s Beach. Ocean Drive was damaged in several sections.
Boats in the wharf area of Newport Harbor were tossed onto shore. The Coast
Guard Station at Brenton Point was badly damaged.

In 1954, the Coast Guard Station at Castle Hill recorded flood elevations from
Hurricane Carol to be only four inches below those of the 1938 hurricane. Beach
areas were damaged, boats at the Newport Yacht Club were torn from moorings,
and the police station had five feet of water on the first floor. Damage to Ocean
Drive was less severe because of seawalls constructed after the 1938 hurricane.

Since the Town of Portsmouth is located between Narragansett Bay and the
Sakonnet River, it is prone to tidal flooding. The two storms on record that

10



caused the most flooding are the hurricanes of 1938 and 1954. The 1938
hurricane, which had a recurrence interval of approximately 100 years, reached
flood elevations of 13 feet along the shoreline. The areas damaged by flooding
included Common Fence Point, Bay View Avenue, the intersection of Therinn
and Baker Roads, Pine Hill Point, and the northeast portion of Prudence Island.
The water overtopped the seawall and caused extensive damage to the houses in

the adjacent residential area.

Further flooding resulted from ponds that were

created behind the seawall because the outlets were clogged with sand. Historic
flood elevations are shown in the following tabulation:

Flooding Source

Hurricane

Hurricane

Hurricane Carol

And Location September 21, 1938 September 14, 1944  August 31, 1954

NARRAGANSETT

BAY
At Newport

USC&GS Tide

Gage 11.9 5.8 8.9
Bailey Beach 12.6 * *
Price Neck 14.1 * 10.1
Brenton Point 19.0, 17.7 * *
Newport Harbor 10.5 *
USC&GS Tidal 11.9 8.9

Gage *

Coddington Cove * * 9.6
Bristol Point * * 10.1
Bristol Harbor 123, 13.1 * 11.6,12.1
Mouth at Warren 13.7 * 12.3

River
At the south end
of Providence
Island 11.4 * 10.1
At Melville 11.5 * 10.5
At Homestead 13.3 * 11.1
At USC&GS
Tide Gage 14.9 9.1 13.9
Rumstick Neck 14.2 * *
Barrington Beach 14.6 * 14.1
Nayatt Point 14.5 * 14.2
Bullock Cove 14.3 * 13.6
Bullock Point 14.9 * 13.9
Crescent Park 15.2 * *
Squantum Point 15.0 * 153
Seekonk River 15.2 * 14.0
Point St. Bridge 15.7 * 14.4

'All elevations are referenced to North American Vertical Datum of 1988 (NAVD

88)

*Data not available
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Flooding Source Hurricane Hurricane Hurricane Carol
And Location September 21, 1938 September 14, 1944  August 31, 1954

SAKONNET
RIVER
At Sandy Point * * 10.9
At McCurry
Point * * 10.4
At Island Park 14.4 * 13.5
At Railroad
Bridge 14.7 * *
At Common Fence
Point 13.3 * 11.1
At Fall River
USC&GS Tide
Gage 12.9 8.4 12.5
Little Compton
Breakwater Point 12.9 * 9.8
Laurel Park * * 13.1
Kickamuit River 12.3 * 12.6

'All elevations are referenced to North American Vertical Datum of 1988 (NAVD
88)
*Data not available

In the Town of Tiverton low-lying coastal areas are subject to the periodic
flooding and wave attack that accompany coastal storms and hurricanes. Many
times a storm of relatively minor proportions will linger over the area for a
substantial period of time and will cause excessive buildup of the tidal levels
throughout the area. The majority of these storms cause damage to boats, low
coastal roads, beaches, and seawalls.

Minor flooding occurs at various locations throughout the Town of Tiverton,
primarily as a result of inadequate or blocked culverts. Storms of great intensity
and short duration are usually the cause of this type of flooding. Due to natural
wetlands and natural valley storage areas, inland flooding throughout the Town of
Tiverton has been minimized.

Flood Protection Measures

All communities in Newport County are participants in the regular phase of the
NFIP and, as such, have incorporated into zoning regulations or ordinances a set
of floodplain management regulations to help minimize future flood damages and

related hazards.

Existing flood protection along most of the coast of the Town of Jamestown is
offered by the natural, steep, rocky shoreline. The high cliffs are especially

12



predominant along the southern coast where the major protection is necessary.
Wind and wave activity along the Town of Jamestown shoreline in Narragansett
Bay is somewhat limited by the open water fetch. In low-lying areas, existing
flood protection is limited to a few seawalls and some scattered areas of dumped

riprap.

There are no flood control structures affecting streamflow in the Town of
Jamestown. The two dams on Jamestown Brook are used for water supply and
offer only indirect flood control.

In the Towns of Little Compton and Tiverton, protective structures have generally
been built and maintained by the municipality or private property owners to
satisfy individual requirements for flood protection. Limited financial resources
sometimes result in less than adequate protection.

The USACE constructed a breakwater at Sakonnet Harbor in the mid-1950s.
Studies have been made to assess the need for additional structures. A New
England River Basins Commission study for the area recommends that flood-
prone areas be protected and wetlands be preserved (New England River Basins
Commission, 1977).

Flood warning and forecasting services are performed by the National Weather
Service. The adoption of federal, state, and local development regulations
concerning floodplain management will help alleviate storm-related losses.

Numerous areas of the Town of Middletown are partially protected by seawalls.
Other areas have had riprap placed or seawalls built for erosion control. In those
areas along Bailey Brook and the Maidford River which have flooded, culvert
modification has been made to control flooding.

Numerous areas of the City of Newport are protected by seawalls, including areas
of Ocean Drive which were damaged in 1938, but were somewhat protected by
the seawalls in 1954. Much of the area along the “Cliff Walk” has had riprap
placed, or seawalls built, for erosion protection.

The Island Park section of the Town of Portsmouth is partially protected by
seawalls. The seawalls have been overtopped during some of the more severe
storms, but it usually provides adequate protection from coastal surges. Flooding
and erosion problems which occur along Bay View Avenue to the northeast of the
Mount Hope Bridge have been partially controlled by stacking concrete blocks
along the road.

Flood warning and forecasting services are performed by the National Oceanic
and Atmospheric Administration (NOAA).
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3.0

ENGINEERING METHODS

For the flooding sources studied in detail in the county, during previous community re-
studies, standard hydrologic and hydraulic study methods were used to determine the flood
hazard data required for the FIS. Flood events of a magnitude which are expected to be
equaled or exceeded once on the average during any 10-, 50-, 100-, or 500-year period
(recurrence interval) have been selected as having special significance for floodplain
management and for flood insurance rates. These events, commonly termed the 10-, 50-,
100-, and 500-year floods, have a 10-, 2-, 1-, and 0.2-percent chance, respectively, of being
equaled or exceeded during any year. Although the recurrence interval represents the long
term average period between floods of a specific magnitude, rare floods could occur at
short intervals or even within the same year. The risk of experiencing a rare flood
increases when periods greater than 1 year are considered. For example, the risk of having
a flood which equals or exceeds the 100-year flood (1-percent chance of annual
exceedence) in any S0-year period is approximately 40 percent (4 in 10), and, for any
90-year period, the risk increases to approximately 60 percent (6 in 10). The analyses
reported herein reflect flooding potentials based on conditions existing in the county at the
time of completion of this FIS. Maps and flood elevations will be amended periodically to
reflect future changes.

3.1 Riverine Hydrologic Analyses

For each community within Newport County that had a previously printed FIS
report, the unrevised hydrologic analyses described in those reports have been
compiled and are summarized below.

Hydrologic analyses were carried out to establish peak discharge-frequency
relationships for each riverine flooding source studied by detailed methods.

In order to provide a national standard without regional discrimination, the 1-
percent annual chance flood has been adopted by FEMA as the base flood for
purposes of flood plain management. This flood has a 1-percent chance of being
equaled or exceeded each year and is expected to be exceeded once on the
average during any 100-year period. The risk of having a flood of this magnitude
or greater increases when periods longer than 1 year are considered. For example,
over a 30-year period, there is a 26 percent chance of experiencing a flood equal
to or greater than the 1-percent annual chance flood. The 0.2-percent annual
chance flood plain is also shown on the FIRM to indicate areas of moderate flood
hazards.

Areas inundated by the 1-percent annual chance flood are shown as A and AE
zones on the county’s FIRM. 1t is in these areas that the FEMA requires local
communities to exercise floodplain management measures as a condition for
participation in the National Flood Insurance Program.

For Bailey Brook and Paradise Brook in the Town of Middletown, peak discharge-
frequency relationships for the 10-, 2-, and 1-percent annual chance flood
discharges were determined from the SCS small watershed method (U.S.
Department of Agriculture, Soil Conservation Service, 1975). The 0.2-percent
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annual chance peak discharges were developed by straight line extrapolation of log-
Pearson Type III distributions of the 10-, 2-, and 1-percent annual chance flood
discharges (Water Resources Council, 1976).  Peak discharge-frequency
relationships for the Maidford River were calculated using the SCS TR-20
computer program (U.S. Department of Agriculture, Soil Conservation Service,
1965).

For Beacon Avenue Tributary, Conanicut Brook, Jamestown Brook, and Sheftield
Cove Brook, peak discharges were computed by the SCS in the original FIS for the
Town of Jamestown (U.S. Department of Housing and Urban Development, 1971).
The discharges were determined using the relationship between time of
concentration and flow in cubic feet per second per square mile per inch of runoff.
Time of concentration for each drainage basin was calculated from the physical
characteristics of the basin. Flow was calculated using the rainfall data for the area
and SCS runoff curves (curve number used based on soils and land-use data for
each basin) (U.S. Department of Commerce, 1963).

A summary of the drainage area-peak discharge relationships for all the streams
studied by detailed methods is shown in Table 4, “Summary of Discharges.”

TABLE 4 — SUMMARY OF' DISCHARGES

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT

BAILEY BROOK

At the mouth 2.79 370 625 710 1,055

At State Route 214 1.18 215 370 415 619
BEACON AVENUE
TRIBUTARY

At the mouth * 69 114 136 216
CONANICUT BROOK

At the mouth * 106 164 222 295
JAMESTOWN BROOK

At the mouth 1.1 451 724 919 1,319
MAIDFORD RIVER

At the mouth 2.25 624 929 1,119 1,567

At Prospect Avenue 1.32 651 970 1,168 1,696
PARADISE BROOK

At the mouth 1.08 200 350 395 597

At Private Drive 0.41 115 190 215 314
SHEFFIELD COVE
BROOK

At the mouth * 264 434 496 639

*Data not available
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3.2

Riverine Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the source studied were
carried out to provide estimates of the elevations of floods of the selected recurrence
intervals. Users should be aware that flood elevations shown on the FIRM represent
rounded whole-foot elevations and may not exactly reflect the elevations shown on
the Flood Profiles or in the Floodway Data tables in the FIS report. For construction
and/or floodplain management purposes, users are encouraged to use the flood
elevation data presented in this FIS in conjunction with the data shown on the FIRM.

For each incorporated community within Newport County that had a previously
printed FIS report, the hydraulic analyses described in those reports have been
compiled and are summarized below.

Analyses were carried out by applying the step-backwater computations
employed by the HEC-2 computer program (based on Bernoulli’s energy equation
and Manning’s formula) to cross-section data and other hydraulic characteristics
of the waterways of Bailey Brook, Maidford River, and Paradise Brook in the
Town of Middletown (USACE, July 1979). The computer model was calibrated
to historic records obtained from interviews with local officials and residents.
Culvert conditions at the date of the studies were used and recent modifications
were taken into consideration in the use of historic flood marks. Starting water-
surface elevations for Bailey Brook and Paradise Brook were taken from bank full
analyses of Green End Pond and Nelson Pond, respectively. Starting water-
surface elevations for the Maidford River were taken as the mean high tide on the
Sakonnet River.

The hydraulic analyses for Beacon Avenue Tributary, Conanicut Brook,
Jamestown Brook, and Sheffield Cove Brook were obtained from the original
Flood Insurance Study for Town of Jamestown (U.S. Department of Housing and
Urban Development, 1971). Water-surface elevations were developed using a SCS
backwater computer program.

The flood elevations shown on the profiles are thus considered valid only if
hydraulic structures remain unobstructed, operate properly, and do not fail.

Roughness factors (Manning's "n") used in the hydraulic computations were chosen
by engineering judgment and were based on field observations of the streams and
floodplain areas. Roughness factors for all streams studied by detailed methods are
shown in Table 5, "Manning's "n" Values."
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TABLE 5 — MANNING’S “n” VALUES

Stream Channel “n” Overbank “n”
Bailey Brook 0.030-0.050 0.090-0.110
Beacon Avenue Tributary * *
Conanicut Brook * *
Jamestown Brook * *
Maidford River 0.030-0.050 0.090-0.110
Paradise Brook 0.030-0.050 0.090-0.110
Sheffield Cove Brook * *

*Data not available

33

Coastal Hydrologic Analyses

Tidal frequency-elevation relationships for the water bodies surrounding Newport
County were determined by analyzing the tidal gage records and historical high-
water marks for the Atlantic Ocean, Narragansett Bay, Rhode Island Sound, and
the Sakonnet River (State of Rhode Island, 1975; Providence Journal, 1938, 1954,
USACE, 1980, 1979, 1975). Tide gages were placed by NOAA at the City of
Newport and the Town of Providence. At points where reliable high-water mark
records were available, stage correlation analyses were performed to develop
frequency curves at these points. Analyses of both the tidal gage data and high-
water mark records were used to develop profiles of stillwater elevations for
selected recurrence intervals.

For the Providence and Newport tidal gages, the elevation-frequency relationship
previously established by the USACE in 1964 (1979 for the analysis in City of
Newport) was used (USACE, 1979). A stage-frequency relationship established
at Fall River by the USACE was also utilized. The Newport tidal gage elevation-
frequency curve was revised from the USACE 1964 analysis because the curve
used an elevation of 9.9 feet (NAVD 88) for the 1938 hurricane rather than the
recorded 11.6 feet (NAVD 88). The outer coast surge elevations were established
by stage-correlation analyses with the Newport frequency curve and high-water
mark data at Narragansett Pier and the Galilee Harbor of Refuge, and with
frequency data for Sakonnet Point, estimated using the New Bedford frequency
curve (USACE, 1979).

The stillwater elevations have been determined, and adjusted to NAVD 88, for the
10-, 2-, 1-, and 0.2-percent annual chance floods for Atlantic Ocean, Mount Hope
Bay, Nannaquaket Pond, Narragansett Bay, Nonquit Pond, Rhode Island Sound,
and Sakonnet River and are summarized in Table 6, "Summary of Coastal
Stillwater Elevations."
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TABLE 6 - SUMMARY OF' COASTAL STILLWATER FLEVATIONS

FLOODING SOURCE AND LOCATION

ELEVATION (feet NAVD 88%)

10-PERCENT

2-PERCENT

1-PERCENT

0.2-PERCENT

ATLANTIC OCEAN
Entire shoreline within City of Newport

MOUNT HOPE BAY
Mount Hope Bay Bridge to
Common Fence Point
From railroad bridge north of Sakonnet
Bridge to Fall River

NANNAQUAKET POND
Entire shoreline

NARRAGANSETT BAY

Entire shoreline within City of Newport

Northeast Point to Providence Point

South Point to Northeast point

Town of Middletown/Town of Portsmouth
corporate limits to Mount Hope Bay
Bridge

Northern limits of U.S. Naval Reservation
to southern limits of Austin Hollow (West
Passage) and to southern limits of Hull
Cove (East Passage)

Austin Hollow Area (West Passage); Hull
Cove Area (East Passage)

Northern limits of Austin Hollow to
northern end of Dutch Island Harbor
(West Passage); northern limits of
Hull Cove to Taylor Point (East Passage)

Northern limits of Dutch Island Harbor to
Sinker Rock (West Passage); Taylor Point
To Cranston Cove (East Passage)

Sinker Rock to Conanicut Point (West
Passage); Cranston Cove to Conanicut
Point (East Passage)

Entire shoreline within Town of
Middletown

* North American Vertical Datum of 1988
** Maximum wave crest elevation

59

7.5

7.4

7.7

5.8
7.7
6.9

6.9

6.5

6.0

5.8

6.0

6.5

6.3

18

10.1

11.0

11.0

9.1
113
10.4

10.4

10.2

9.5

9.1

94

9.9

9.7

12.0

13.0/18.1*%*

13.0

13.4

10.7
13.0/18.1*%*
12.0/18.1%*

12.0/18.1%*

12.0

11.2

10.7

11.0

11.5

113

16.6

16.7

16.6

17.0

14.5
16.9
15.9

15.9

15.9

15.0

14.5

14.8

153

15.1



TABLE 6 - SUMMARY OF COASTAL STILLWATER ELEVATIONS - continued

ELEVATION (feet NAVD 88%)

FLOODING SOURCE AND LOCATION 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT
NONQUIT POND
North of Pond Bridge Road 6.4 ok 12.0 ok
RHODE ISLAND SOUND
Beaver Tail point to the northern limits of
the U.S. Naval Reservation (applies to
East and west sides of Town of
Jamestown) 6.8 10.7 12.6 16.9
Entire shoreline within Town of
Little Compton 5.8 94 11.2 15.3
Affecting the West Branch
Westport River 7.0 10.0 11.4 14.5
Entire shoreline within Town of
Middletown 6.1 9.9 11.7 158
SAKONNET RIVER
From Stone Bridge for the Railroad bridge 7.8 ok 14.6 ok
High Hill Point to South of Gould Island 6.4 10.3 12.0 16.5
Gould Island to railroad bridge north of
Sakonnet Bridge 8.0 12.4 14.5 19.5
From its confluence with Rhode Island
Sound to Brown Point 58 9.4 11.2 153
From Brown Point to northern Town of
Little Compton corporate limits 6.2 10.0 11.7 16.1
Town of Middletown
Entire shoreline within 6.0 9.6 11.4 15.6
Town of Middletown /Town of Portsmouth
corporate limits to Portsmouth Park 6.4 10.2 12.0 / 18** 16.5
Portsmouth Park to railroad bridge 8.0 12.4 14.5/21%* 19.5

* North American Vertical Datum of 1988
**Stillwater Surge Elevation/ Maximum
wave crest elevation
***Data Not Available

3.4  Coastal Hydraulic Analyses

The methodology for analyzing the effects of wave heights associated with
coastal storm surge flooding is described in the National Academy of Sciences
report (National Academy of Sciences, 1977). This method is based on three
major concepts. First, depth-limited waves in shallow water reach a maximum
breaking height that is equal to 0.78 times the stillwater depth. The wave crest is
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70 percent of the total wave height above the stillwater level. The second major
concept 1s that wave height may be diminished by dissipation of energy due to the
presence of obstructions such as sand dunes, dikes, and seawalls, buildings and
vegetation. The amount of energy dissipation is a function of the physical
characteristics of the obstruction and is determined by procedures described in the
National Academy of Sciences report. The third major concept is that wave
height can be regenerated in open fetch areas due to the transfer of wind energy to
the water. This added energy is related to fetch length and depth.

Wave heights were computed along transects (cross section lines) that were
located along the coastal areas, as illustrated in Figure 1, “Transect Location
Map,” in accordance with the Users Manual for Wave Height Analysis (FEMA,
February 1981). The transects were located with consideration given to the
physical and cultural characteristics of the land so that they would closely
represent conditions in their locality. Transects were spaced close together in
areas of complex topography and dense development. In areas having more
uniform characteristics, they are spaced at larger intervals. It was also necessary
to locate transects in areas were unique flooding existed and in areas where
computed wave heights varied significantly between adjacent transects.
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TRANSECT

1

Each transect was taken perpendicular to the shoreline and extended inland to a
point where wave action ceased. Along each transect, wave heights and
elevations were computed considering the combined effects of changes in ground
elevation, vegetation, and physical features. The stillwater elevations for the 1-
percent annual chance flood were used as the starting elevations for these
computations. Wave heights were calculated to the nearest 0.1 foot, and wave
elevations were determined at whole-foot increments along the transects. The
location of the 3-foot breaking wave for determining the terminus of the V-Zone
(area with velocity wave action) was also computed at each transect. Table 7,
“Transect Descriptions,” provides a listing of the county-wide transects location
and stillwater starting elevations, as well as maximum wave crest elevations. It
was assumed that the beach area would erode during a major storm, thus reducing
its effectiveness in decreasing wave heights.

TABLE 7 - TRANSECT DESCRIPTIONS

ELEVATION (feet NAVD 88*)

MAXIMUM
1-PERCENT 1-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
LOCATION STILLWATER WAVE CREST
On the Narragansett Bay (West Passage) 10.7 25

coastline, on the south shore of Dutch

Island, approximately 1.2  miles

northwest of the intersection of Fort

Getty Road and Beavertail Road, located

in Jamestown.

On the Narragansett Bay (West Passage) 10.7 18
coastline, on the west shore of

Conanicut Island, approximately 0.72

mile west of the intersection of Fort

Getty Road and Beavertail Road, located

in Jamestown.

On the Narragansett Bay (West Passage) 10.7 18
coastline, on the west shore of

Conanicut Island, approximately 0.63

mile southwest of the intersection of

Fort Getty Road and Beavertail Road,

located in Jamestown.

*North American Vertical Datum of 1988
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TRANSECT

4

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Narragansett Bay (West Passage)
coastline, on the west shore of
Conanicut Island, approximately 0.53
mile southwest of the intersection of
Battery Lane and Beavertail Road,
located in Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of
Conanicut Island, approximately 1,600
feet west of the intersection of Bonnet
View Drive and Beavertail Road,
located in Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of
Conanicut Island, approximately 1,900
feet north of the intersection of Hull
Cove Street and Beavertail Road,
located in Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of
Conanicut Island, approximately 0.48
mile southwest of the intersection of
Hull Cove Street and Beavertail Road,
located in Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of
Conanicut Island, approximately 0.7
mile southwest of the intersection of
Hull Cove Street and Beavertail Road,
located in Jamestown.

On the Narragansett Bay (East Passage)
coastline, on the west shore of
Conanicut Island, approximately 0.75
mile south of the intersection of Hull
Cove Street and Beavertail Road,
located in Jamestown.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
10.7 25
10.7 18
11.2 17
12.6 29
12.6 28
12.6 27



TRANSECT

10

11

12

13

14

15

16

TABLE 7 - TRANSECT DESCRIPTIONS — continued

LOCATION

On the Hull Cove coastline, on the west
shore of Conanicut Island,
approximately 1,700 feet northeast of
the intersection of Hull Cove Street and
Beavertail Road, located in Jamestown.
On the Narragansett Bay (East Passage)
coastline, on the west shore of Conanicut
Island, approximately 0.51 mile east of
the intersection of Hull Cove Street and
Beavertail Road, located in Jamestown.
On the Mackerel Cove Beach, on the
south shore of Conanicut Island,
approximately 1,200 feet northeast of
the intersection of Fort Getty Road and
Beavertail Road, located in Jamestown.
On the Narragansett Bay (East Passage)
coastline, on the south shore of
Conanicut Island, approximately 500
feet east of the intersection of Highland
Drive and Walnut Street, in Jamestown.
On the Narragansett Bay (East Passage)
coastline, on the east shore of Conanicut
Island, approximately 500 feet south of
the intersection of Dumpling Drive and
Racquet Road, located in Jamestown.

On the Narragansett Bay (East Passage)
coastline, on the east shore of Conanicut
Island, approximately 200 feet north of
the intersection of Knowles Court and
Canonicus Avenue, in Jamestown.

On the Potter Cove coastline, on the east
shore of Conanicut Island,
approximately 900 feet south of the
intersection of Shore Road and Seaview
Avenue, located in Jamestown.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
10.7 17
10.7 29
10.7 16
10.7 38
10.7 15
10.7 15
11.0 27



TRANSECT

17

18

19

20

21

22

23

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Cranston Cove coastline, on the
east shore of Conanicut Island,
approximately 400 feet south of the
intersection of Wright Lane and Seaview
Avenue, in Jamestown.

On the Narragansett Bay (East Passage)
coastline, on the east shore of Conanicut
Island, approximately 1,000 feet east of
the intersection of Aquidneck Court and
Seaview Avenue, in Jamestown.

On the Narragansett Bay (East Passage)
coastline, on the east shore of Conanicut
Island, approximately 700 feet south of
the intersection of Bell Lane and
Seaview Avenue, in Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of Conanicut
Island, approximately 700 feet southwest
of the intersection of Catamaran Street
and Seaside Drive, Located in
Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of Conanicut
Island, approximately 400 feet southwest
of the intersection of Deck Street and
Seaside Drive, Located in Jamestown.

On the Narragansett Bay (West Passage)
coastline, on the west shore of Conanicut
Island, approximately 0.57 mile south of
the intersection of Deck Street and
Seaside Drive, Located in Jamestown.
On the Dutch Island Harbor coastline, on
the west shore of Conanicut Island,
approximately 1,600 feet northwest of
the intersection of North Main Road and
Westwind, Located in Jamestown.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
11.5 15
11.5 16
11.5 16
11.5 14
11.5 14
10.7 14
10.7 14



TRANSECT

24

25

26

27

28

29

30

31

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Narragansett Bay shoreline of
Patience Island, located in Town of
Portsmouth.

On the Narragansett Bay from
approximately 2,400 feet northwest of
Pine Hill Point to north of Coggeshall
Cove, located in Town of Portsmouth.
On the Narragansett Bay from
approximately 6,500 feet north of
Broadway Avenue to approximately
2,400 feet northwest of Pine Hill Point,
located in Town of Portsmouth.

On the Narragansett Bay from
approximately 7,700 feet south of
Providence Avenue to approximately
6,500 feet north of Broadway Avenue,
located in Town of Portsmouth.

On the Narragansett Bay from
approximately 7,500 feet south of
Roberta Avenue to approximately 7,700
feet south of Providence Avenue, located
in Town of Portsmouth.

On the Narragansett Bay from
approximately 3,000 feet southeast of
Northeast Point to approximately 7,500
feet south of Roberta Avenue, located in
Town of Portsmouth.

On the Narragansett Bay from Potter
Cove to approximately 3,000 feet
southeast of Northeast Point, located in
Town of Portsmouth

On the Narragansett Bay from Bear
Point to Potter Cove, located in Town of
Portsmouth.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
13.0 20
13.0 18
13.0 19
12.0 17
12.0 18
12.0 16
13.0 19
13.0 18



TRANSECT

32

33

34

35

36

37

38

39

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Narragansett Bay from north of
Coggeshall Cove to Bear Point, located
in Town of Portsmouth.

On the Narragansett Bay shoreline of
Dyer Island, located in Town of
Portsmouth.

On the Narragansett Bay shoreline of
Hog Island, located in Town of
Portsmouth.

On the Mount Hope Bay coastline, on
the west shore of the mainland,
approximately 700 feet northwest of the
intersection of Foot Street and Bay
Street, located in Tiverton.

On the Mount Hope Bay coastline, on
the west shore of the mainland,
approximately 1,500 feet southwest of
the intersection of Bottom Street and
Hooper Street, located in Tiverton.

On the Mount Hope Bay coastline, on
the west shore of the mainland,
approximately 400 feet west of the
intersection of Robert Gray Avenue and
Old Colony Terrace, located in Tiverton.
On the Mount Hope Bay coastline, on
the west shore of the mainland,
approximately 1,000 feet southwest of
the intersection of Victoria Avenue and
Bismark Avenue, located in Tiverton.

On the Mount Hope Bay coastline, on
the west shore of the mainland,
approximately 700 feet west of the
intersection of Lewis Street and
Salisbury Lane, located in Tiverton.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
13.0 19
12.0 18
13.0 18
13.0 19
13.0 22
13.0 28
13.0 20
13.0 32



TRANSECT

40

41

42

43

44

45

46

47

48

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Sakonnet River from Common
Fence Point to railroad bridge, located in
Town of Portsmouth.

On the Mount Hope Bay from the
intersection of Rhode Island Boulevard
and Attleboro Avenue to Common Fence
Point, located in Town of Portsmouth.
On the Mount Hope Bay from Mount
Hope Bay Bridge to the intersection of
Rhode Island Boulevard and Attleboro
Avenue, located in Town of Portsmouth.
On the Narragansett Bay from
approximately 1,400 feet south of Corys
Lane, extended, to Mount Hope Bay
Bridge, located in Town of Portsmouth.
On the Narragansett Bay from
Portsmouth/Middletown corporate limits
to approximately 1,400 feet south of
Corys Lane, extended, located in Town
of Portsmouth.

On the Narragansett Bay coastline,
approximately 1,650 feet southwest of
intersection of Defense Highway and
Greene Lane, located in Town of
Middletown.

On the Narragansett Bay coastline,
approximately 2,260 feet southwest of
intersection of Chases Lane and
Northgate Road, located in Town of
Middletown.

From Middletown/Newport corporate
limits to State Route 138, located in City
of Newport.

From State Route 138 to Walnut Street,
extended, located in City of Newport.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
13.0 18
13.0 18
13.0 18
12.0 17
12.0 17
11.3 16
11.3 16
10.7 14
10.7 14



TRANSECT

49

50

51

52-54

55-58

59-61

62

63

64

65

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

From Walnut Street extended to
Harrington Street extended, located in
City of Newport.

From Harrington Street extended to Fort
Adams, located in City of Newport.
From Fort Adams to Winans Avenue
extended, located in City of Newport.
From Castle Hill to Rough Point,
including Easton Beach, located in City
of Newport.

From Rough Point to Ochre Point,
located in City of Newport.

From Ochre Point to Memorial
Boulevard, located in City of Newport.
On the Rhode Island Sound coastline,
approximately 920 feet southwest of
intersection of Purgatory Road and
Tuckerman Avenue, located in Town of
Middletown.

On the Rhode Island Sound coastline,
approximately 850 feet south of
intersection of Purgatory Road and
Tuckerman Avenue, located in Town of
Middletown.

On the Rhode Island Sound coastline,
approximately 1,060 feet south of
intersection of Tuckerman Avenue and
Crest Street, located in Town of
Middletown.

On the Rhode Island Sound coastline,
approximately 710 feet west of
intersection of Wolcott Avenue and
Tuckerman Avenue, located in Town of
Middletown.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
10.7 14
10.7 14
10.7 14
12.0 27
12.0 37
12.0 39
11.7 18
11.7 27
11.7 18
11.7 27



TABLE 7 - TRANSECT DESCRIPTIONS - continued

ELEVATION (feet NAVD 88*)
MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
TRANSECT LOCATION STILLWATER WAVE CREST

66 On the Rhode Island Sound coastline, 11.7 24
approximately 460 feet southeast of
intersection of Wolcott Avenue and
Tuckerman Avenue, located in Town of
Middletown.
67 On the Rhode Island Sound coastline, 11.7 22
approximately 590 feet east of
intersection of Wolcott Avenue and
Tuckerman Avenue, located in Town of
Middletown.
68 On the Rhode Island Sound coastline, 11.7 27
approximately 920 feet southeast of
intersection of Kane Avenue and
Tuckerman Avenue, located in Town of
Middletown.
69 On the Rhode Island Sound coastline, 11.7 33
approximately 410 feet east of
intersection of Paradise Avenue and
Purgatory Road, located in Town of
Middletown.
70 On the Rhode Island Sound coastline, 11.7 18
approximately 2,120 feet southeast of
intersection of Sachuest Point Road and
Hanging Rocks Road, located in Town
of Middletown.
71 On the Rhode Island Sound coastline, 11.7 18
approximately 4,540 feet southeast of
intersection of Sachuest Point Road and
Hanging Rocks Road, located in Town
of Middletown.
72 On the Rhode Island Sound coastline, 11.7 23
approximately 1.13 miles southeast of
intersection of Sachuest Point Road and
Hanging Rocks Road, located in Town
of Middletown.

*North American Vertical Datum of 1988
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TABLE 7 - TRANSECT DESCRIPTIONS - continued

ELEVATION (feet NAVD 88*)
MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
TRANSECT LOCATION STILLWATER WAVE CREST

73 On the Rhode Island Sound coastline, 11.7 22
approximately 1.42 miles southeast of
intersection of Sachuest Point Road and
Hanging Rocks Road, located in Town
of Middletown.
74 On the Rhode Island Sound coastline, 11.7 20
approximately 1.40 miles southeast of
intersection of Sachuest Point Road and
Hanging Rocks Road, located in Town
of Middletown.
75 On the Rhode Island Sound coastline, 11.7 23
approximately 147 miles south of
intersection of Third Beach Road and
Hanging Rocks Road, located in Town
of Middletown.
76 On the Rhode Island Sound coastline, 11.7 18
approximately 1.18 miles southeast of
intersection of Third Beach Road and
Hanging Rocks Road, located in Town
of Middletown.
77 On the Sakonnet River coastline, 11.4 27
approximately 700 feet east of
intersection of Indian Avenue and Green
End Avenue, located in Town of
Middletown.
78 On the Sakonnet River from McCurry 12.0 18
Point to Portsmouth/Middletown
corporate limits, located in Town of
Portsmouth.
79 On the Sakonnet River from 450 feet 12.0 16
south of Tallman Avenue to McCurry
Point, located in Town of Portsmouth.
80 On the Sakonnet River from railroad 14.5 21
bridge to 450 feet south of Tallman
Avenue, located in Town of Portsmouth.

*North American Vertical Datum of 1988
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TRANSECT

81

82

83

84

85

86

87

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 700 feet south of the
intersection of Seaconnet Avenue and
Hillside Avenue, located in Tiverton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.42 mile northwest of
the intersection of Nanaquaket Road and
Laura Lane, located in Tiverton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 1,300 feet west of the
intersection of Pond View Drive and
Broadview Drive, located in Tiverton.
On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.89 mile west of the
intersection of Seapowet Avenue and
Main Road, located in Tiverton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 1,100 feet northwest of
the intersection of Seapowet Avenue and
Little Harbor Road, located in Tiverton.
On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 1,800 feet southwest of
the intersection of Bonniefield Drive and
Neck Road, located in Tiverton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 900 feet northwest of the
intersection of Wilcox Street and Three
Rod Way, located in Tiverton.

*North American Vertical Datum of 1988

33

ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
14.5 23
14.5 25
12.0 24
12.0 17
12.0 17
12.0 17
12.0 21



TRANSECT

88

89

90

91

92

93

94

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 800 feet southwest of the
intersection of Fogland Road and High
Hill Road, located in Tiverton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 100 feet south of the
intersection of Shore Road and Lenny
Street, located in Tiverton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 1,100 feet northwest of
the intersection of Seaspray Way and
Oliver Lane, located in Little Compton.
On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.77 mile northwest of
the intersection of West Main Road and
Patten Drive, located in Little Compton.
On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.64 mile southwest of
the intersection of West Main Road and
Patten Drive, located in Little Compton.
On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.42 mile west of the
intersection of West Main Road and Bay
Farm Lane, located in Little Compton.
On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.82 mile northwest of
the intersection of Old Bull Lane and
Taylors Lane South, located in Little
Compton.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
12.0 25
12.0 19
11.7 19
11.7 30
11.7 23
11.2 18
11.2 27



TRANSECT

95

96

97

98

99

100

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.40 mile northwest of
the intersection of Old Bull Lane and
Taylors Lane South, located in Little
Compton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.39 mile south of the
intersection of Old Bull Lane and
Taylors Lane South, located in Little
Compton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.50 mile northwest of
the intersection of Round Pond Road and
Sakkonet Point Road, located in Little
Compton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.58 mile west of the
intersection of Round Pond Road and
Sakkonet Point Road, located in Little
Compton.

On the Sakonnet River coastline, on the
west shore of the  mainland,
approximately 0.63 mile southwest of
the intersection of Round Pond Road and
Sakkonet Point Road, located in Little
Compton.

On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 0.46 mile south of the
intersection of Round Pond Road and
Sakkonet Point Road, located in Little
Compton.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
11.2 17
11.2 29
11.2 17
11.2 17
11.2 22
11.2 17



TRANSECT

101

102

103

104

105

106

TABLE 7 - TRANSECT DESCRIPTIONS - continued

LOCATION

On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 1.1 miles south of the
intersection of West Main Road and
Sakkonet Point Road, located in Little
Compton.

On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 0.64 mile southeast of the
intersection of West Main Road and
Sakkonet Point Road, located in Little
Compton.

On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 0.56 mile south of the
intersection of Grange Avenue and
Quaker Hill Farm Road, located in Little
Compton.

On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 1.27 miles south of the
intersection of Long Highway and John
Sisson Road, located in Little Compton.
On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 1.12 miles south of the
intersection of Long Highway and John
Sisson Road, located in Little Compton.
On the Rhode Island Sound coastline, on
the south shore of the mainland,
approximately 0.93 mile southeast of the
intersection of Long Highway and John
Sisson Road, located in Little Compton.

*North American Vertical Datum of 1988
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ELEVATION (feet NAVD 88*)

MAXIMUM
I-PERCENT I-PERCENT
ANNUAL ANNUAL
CHANCE CHANCE
STILLWATER WAVE CREST
11.2 17
11.2 17
11.2 18
11.2 27
11.2 23
11.2 17



For this first-time countywide FIS, in the Town of Middletown, the Primary
Frontal Dune (PFD) was identified and the landward toe was mapped as the
minimum limit of the VE Zone as per FEMA guidelines where applicable. Based
on aerial photography and the new topographic information potential PFD areas
were identified, reviewed and verified through a field visit in April of 2008 by
Dewberry.

Figure 2 is a typical transect profile, illustrating the effects of energy dissipation
and regeneration on a wave as it moves inland. This figure shows the wave crest
elevations being decreased by obstructions, such as buildings, vegetation, and
rising ground elevations, and being increased by open, unobstructed wind fetches.
Actual wave conditions in the community may not include all the situations
illustrated in Figure 2.

V Zone | AZone [
Wave Height Greater Than 3 Ft. ! Wave Height Less Than 3 Ft. |

Base Flood Elevation

Including Wave Effects
ﬂ
100-Year

Stillwater Elevation —\

Shoreline Sand Beach Buildings Overland Vegetated Region Limit of Flooding
Wind Fetch and Waves
TRANSECT SCHEMATIC Figure 2

After analyzing wave heights along each transect, wave crest elevations were
interpolated between transects.  Various source data were used in the
interpolation, including the topographic work maps, notes and photographs taken
during field inspection, and engineering judgment. Controlling features affecting
the wave crest elevations were identified and considered in relation to their
positions at a particular transect and their variation between transects. The results
of the calculations are accurate until local topography, vegetation or cultural
development within the community undergo any major changes. The results of
this countywide analysis are summarized in Table 8, “Transect Data.”
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FLOODING SOURCE

NARRAGANSETT BAY
Transects 1-6

Transects 10-23

Transect 24

Transect 25

Transect 26

Transect 27

Transect 28

Transect 29

Transect 30

Transect 31

Transect 32

Transect 33

*North American Vertical Datum of 1988

STILLWATER ELEVATIONS (feet NAVD*)

TABLE 8 - TRANSECT DATA

BASE FLOOD
ELEVATION

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT ZONE (feet NAVD*)

6.5

6.0

5.8

6.0

6.5

6.6

6.1

59

6.1

6.6

7.7

7.7

7.7

6.9

6.9

6.9

7.7

7.7

7.7

6.9

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

38

12.0

11.2

10.7

13.0

13.0

13.0

12.0

12.0

12.0

13.0

13.0

13.0

12.0

**Data Not Available

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

Aok

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

24-34
24-34
13-34
13-34
13-38
11-38
13-15
11-13
13-16
11-13
24-34
24-34
13-34
13-34
13-38
11-38
13-15
11-13
13-16
11-13
15-20
13-15
15-19
13-15
15-19
13-15
14-17
12-14
14-18
12-14
14-16
12-14
15-19
13-15
15-18
13-15
15-19
13-15
14-18
12-14



TABLE 8 - TRANSECT DATA - continued

BASE FLOOD
STILLWATER ELEVATIONS (feet NAVD*) ELEVATION
FLOODING SOURCE 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT ZONE (feet NAVD¥)
NARRAGANSETT BAY (continued)
Transect 34 7.7 w3k 13.0 w3k VE 15-18
AE 13-15
Transect 43 6.9 w3k 12.0 w3k VE 14-17
AE 12-14
Transect 44 6.9 w3k 12.0 w3k VE 14-17
AE 12-14
Transects 45-46 6.3 w3k 11.3 w3k VE 13-16
AE 11-13
Transects 47-51 58 9.1 10.7 14.5 VE 13-14
AE 11-13
RHODE ISLAND SOUND
Transects 7-9 6.8 w3k 12.6 w3k VE 26-32
AE 26-32
Transects 62-76 6.1 w3k 11.7 w3k VE 14-33
AE 16-33
AE 12-14
Transects 100-106 5.8 w3k 11.2 w3k VE 13-30
AE 11-27
AO Depth 1
MOUNT HOPE BAY
Transect 35 7.4 w3k 13.0 w3k VE 15-19
Transect 36 7.4 w3k 13.0 w3k VE 22
Transect 37 7.4 w3k 13.0 w3k VE 28
Transect 38 7.4 w3k 13.0 w3k VE 14-20
Transect 39 7.4 w3k 13.0 w3k VE 32
Transect 40 7.5 w3k 13.0 w3k VE 15-18
AE 13-15
Transect 42 7.5 w3k 13.0 w3k VE 15-18
AE 13-15
SAKONNET RIVER
Transect 77 6.0 w3k 11.4 w3k VE 21-33
VE 13-17
AE 11-13
Transect 78 6.4 w3k 12.0 w3k VE 14-18
AE 12-14
*North American Vertical Datum of 1988 **Data Not Available
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FLOODING SOURCE

TABLE 8 - TRANSECT DATA - continued

STILLWATER ELEVATIONS (feet NAVD*)

SAKONNET RIVER
(continued)
Transect 79

Transect 80

Transect 81
Transect 82
Transect 83
Transect 84
Transect 85
Transect 86
Transect 87

Transect 88
Transect 89

Transects 90-92

Transects 93-99

*North American Vertical Datum of 1988

BASE FLOOD
ELEVATION

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT ZONE (feet NAVD*)

6.4

8.0

8.0
8.0
6.4
6.4
6.4
6.4
6.4

6.4
6.4

6.2

5.8

Aok

Aok

Aok
Aok
Aok
Aok
Aok
Aok
Aok

Aok
Aok

Aok

Aok

**Data Not Available
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12.0

14.5

14.5
14.5
12.0
12.0
12.0
12.0
12.0

12.0
12.0

Aok

Aok

Aok
Aok
Aok
Aok
Aok
Aok
Aok

Aok
Aok

Aok

Aok

R

2252

14-16
12-14
17-21
14-17
23
25
24
15-17
14-17
16-18
21
21
25
14-19
12-14
14-30
13-27
Depth 1
12-29
11-21
Depth 1



Areas within the communities studied by detailed engineering methods have base
flood elevations established in A and V Zones. In coastal areas affected by wave
action, base flood elevations are generally maximum at the normal open
shoreline. These elevations generally decrease in a landward direction at a rate
dependent on the presence of obstructions capable of dissipating the wave
energy. Where possible, changes in base flood elevations have been shown in 1-
foot increments on the FIRMs. Base flood elevations (BFE) shown in the wave
action areas represent the average elevation within the zone. Current program
regulations generally require that all new construction be elevated such that the
first floor, including basement, is above the BFE in A Zones and the lowest
horizontal structural member is above BFE in V Zones.

Hydraulic analyses, considering storm characteristics and the shoreline and
bathymetric characteristics of the flooding sources studied, were carried out,
during previous community level studies and re-studies, to provide estimates of
the elevations of floods of the selected recurrence intervals along each of the
shorelines. Users of the FIRM should also be aware that coastal flood elevations
are provided in Table 6, “Summary of Coastal Stillwater Elevations.” If the
elevation on the FIRM is higher than the elevation shown in this table, a wave
height, wave runup, and/or wave setup component likely exists, in which case, the
higher elevation should be used for construction and/or floodplain management
purposes.

The USACE has established the 3-foot breaking wave as the criterion for
identifying coastal high hazard zones (USACE, June 1975). This was based on a
study of wave action effects on structures. This criterion was adopted by FEMA
for the determination of V Zones. Because of the additional hazards associated
with high-energy waves, the NFIP regulations require much more stringent
floodplain management measures in their areas, such as elevating structures on
piles or piers. In addition, insurance rates in V Zones are generally higher than
those in A Zones.

The location of the V Zone is determined by the 3-foot breaking wave as noted
previously. The detailed analysis of wave heights preformed in this study allowed
a much more accurate location on the V Zone to be established. The V Zone
generally extends inland to the point where the 1-percent annual chance flood
depth is insufficient to support a 3-foot breaking wave.

For this first-time countywide FIS, for the Town of Middletown, Rhode Island, 2-
foot digital topographic contours were derived from a town-wide planimetric,
topographic and orthophoto mapping project conducted for the Town of
Middletown in 2005 by Chas. H. Sells, Inc. Dewberry, using the new contour
information, re-delineated the coastal special flood hazard areas for the entire
coastline within the Town of Middletown along with converting the vertical
datum from National Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88.
It was determined that the conversion from NGVD 29 to NAVD 88 is -0.9 feet.

41



This conversion was applied to the current effective 1-percent annual chance and
0.2-percent annual chance stillwater elevations or wave runup values to determine
the new location of the floodplain boundaries.

The Transect Location Map from the effective FIS report for the Town of
Middletown was used to determine the appropriate stillwater elevation for each
area. In areas where wave runup governs the limit of flooding, the 1-percent
annual chance boundary was created based on the datum converted wave runup
elevation. Where wave runup was not a factor, the new 1- and 0.2-percent annual
chance flood boundaries were created based on the datum converted stillwater
elevations. The 1- and 0.2-percent annual chance boundaries were tied into
existing riverine information at the inland extent of coastal flooding.

In some areas where there was significant shoreline retreat, the first coastal gutter
was adjusted to be landward of the shoreline. Dewberry also corrected any
contiguous community mismatches between Middletown and adjacent
communities.

The Primary Frontal Dune (PFD) was identified and the landward toe was
mapped as the minimum limit of the VE Zone as per FEMA guidelines where
applicable. Based on aerial photography and the new topographic information
potential PFD areas were identified and reviewed. In the area around Sachuest
Point Road, the PFD was substantial enough to warrant a mapping change. The
maps were revised to incorporate the PFD mapping and the extension of the VE
zone. The base flood elevation of the extended area was taken to be the elevation
of the most landward VE zone shown on the effective FIRMs. The VE Zone
revisions as a result of the PFD were minimal. The dune feature near the end of
Third Beach is overtopped by the coastal surge elevations and the VE/AE zone
boundary based on the wave analysis extended farther inland than the toe of the
PFD.

Upon completion of the re-delineation of the coastal areas, workmaps were
created showing the location of the revised 1- and 0.2-percent annual chance
boundaries, the location of the existing 1- and 0.2-percent annual chance
boundaries, coastal gutters, and labeled flood zones.

Qualifying bench marks within a given jurisdiction that are cataloged by the
National Geodetic Survey (NGS) and entered into the National Spatial Reference
System (NSRS) as First or Second Order Vertical and have a vertical stability
classification of A, B, or C are shown and labeled on the FIRM with their 6-
character NSRS Permanent Identifier.

Bench marks cataloged by the NGS and entered into the NSRS vary widely in
vertical stability classification. NSRS wvertical stability classifications are as
follows:

. Stability A: Monuments of the most reliable nature, expected to hold
position/elevation well (e.g., mounted in bedrock)
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