OVERVIEW

The combined effects of Hurricanes Dennis, Floyd, and Irene in
September and October 1999 resulted in 2 months of flooding
throughout most of eastern North Carolina. Hurricane Dennis
battered the Outer Banks for almost a week in early September,
resulting in severe shoreline erosion in some locations near Buxton
and Rodanthe. Upon making landfall less than 2 weeks before
Hurricane Floyd, Hurricane Dennis delivered 4 to 8 inches of rain to
much of the Tar and Neuse River Basins, breaking a drought and
saturating soils. Hurricane Floyd will likely be the second or third
most costly hurricane to strike the United States in the 20th century,
resulting in more fatalities than any hurricane to strike the United
States since 1972. Rainfall amounts recorded during Hurricane
Floyd (September 14—17, 1999) and accumulated during the months
of September and October were unprecedented for many parts of
eastern North Carolina during more than 80 years of precipitation
records. Most recording stations in eastern North Carolina received
at least half the average annual rainfall during the 2 months.
Flooding was at record levels, and 500-year or greater floods
occurred in all of the State’s river basins east of Raleigh. More than
half of the average annual nitrogen and phosphorus loads were
transported in the Neuse and Tar Rivers by floodwaters during the
I-month period between mid-September and mid-October. Shoreline
erosion from the passage of Hurricane Floyd was particularly severe
along Oak and Topsail Islands; the effects of Hurricane Floyd on
shoreline erosion and dune retreat were greater than the effects of
Hurricane Bonnie in 1998. Fortunately, Hurricane Irene in mid-
October did not make landfall in North Carolina, but rainfall from
the storm did help ensure that several rivers in eastern North
Carolina remained above flood stage for almost 2 months.

Houses near surf in Rodanthe, N.C.
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u Category 4; wind speed 131 - 155 miles per hour

O Category 3; wind speed 111 - 130 miles per hour

O Category 2; wind speed 96 - 110 miles per hour

= Category 1; wind speed 75 - 95 miles per hour

B Tropical storm; wind speed less than 75 miles per hour
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INTRODUCTION

The combined effects of
Hurricanes Dennis, Floyd, and Irene
in September and October 1999
resulted in almost 2 months of flood-
ing throughout most of eastern North
Carolina. Hurricane Floyd resulted in
more fatalities than any hurricane to
strike the United States since 1972,
including 52 fatalities in North
Carolina (Tom
Hegele, North
Carolina Division of
Emergency Manage-
ment, written com-
mun., January 19,
2000). Rainfall
amounts recorded
during Hurricane
Floyd (September
14-17, 1999) and
accumulated during
the months of
September and
October were unprec-
edented for many
parts of eastern
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North Carolina during more than
80 years of precipitation records.
Flooding was at record levels and
occurred in all of the State’s river
basins east of Raleigh.

The U.S. Geological Survey
(USGS) is responsible for collecting
and interpreting earth-science infor-
mation, including flood and geologic
data, for the Nation. As part of this
mission, the USGS, in cooperation
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USGS staff making dischg measurement during flooding on the Tar River near
Rocky Mount, N.C.

Flooded subdivision in Greenville, N.C.

with the North Carolina Department
of Environment and Natural
Resources, the U.S. Army Corps

of Engineers, the Federal Emergency
Management Agency, and numerous
other State and local agencies, is
documenting the effects of Hurri-
canes Dennis, Floyd, and Irene

on the water and coastal resources
of North Carolina. The purpose of
this report is to provide hydrologic
and geologic informa-
tion concerning the
effects of Hurricanes
Dennis, Floyd, and
Irene on eastern
North Carolina.
Included in this report
is information on the
rainfall that led to the
flooding, flood data,
measured water-
quality conditions
during the flooding,
and effects of the
hurricanes on shore-
line conditions.

USGS

FEMA
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Flooded shopping center along the Neuse River in Kinston, N.C.

Photograph Credits

Photographs used in this report were
contributed by Federal Emergency Management
Agency (FEMA) [Dave Gatley and Dave Saville];
Goldsboro News-Argus [Ed Hayden]; National
Aeronautics and Space Administration (NASA),
Goddard Space Flight Center; National Oceanic
and Atmospheric Administration (NOAA),
Satellite Services Group, National Climatic Data
Center; North Carolina Division of Emergency
Management (NCDEM); U.S. Geological Survey,
Center for Coastal Geology; U.S. Geological
Survey, Earth Resources Observation Satellite
(EROS) Data Center; and U.S. Geological Survey,
Flooded shopping center at Princeville, N.C. North Carolina District Office.

FEMA

Electrical substation near the Tar River, Greenville, N.C.
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