SECTION I

INTRODUCTION

AUTHORITY

!. This post-hurricane report on meteorological data and storm damages
resulting from Hurricane Frederic has been prepared by the US Army Corps of
Engineers, Mobile District, under the autheority contained in Public Law
84-99, The information contained in thls report was complled pursuant to
instructions contained in Engineer Regulation number ER 500-1-1, dated

9 January 1978, as revised by Change 1, dated 12 December 1978.

PURPOSE AND SCOPE

2. Because of the widespread area affected and the magnitude of the wind and
water damages experlenced in the Mobile District as a result of Hurricane
Frederic on 12-13 September 1979, the preparation of a post-hurricane report
was warranted. This report presents a complete assessment of the hurricane's
damaging effect, the meteoroclogical and hydrological characteristics of the

storm, emergency actlvities and post disaster actions.

3. The region most severely effected by the hurricane includes the coastal
areas of Moblle and Baldwin Countlies, Alabama, Jackson and Harrison Counties,
Mississippl and Escambla and Santa Rosa Countles, Florida. Massive damage
was {nflicted by the wind and the storm surge in the resort areas of Dauphin
Island and Gulf Shores along the Alabama Gulf Coast. The hurricane force
winds caused extensive damage to the homes and businesses in the urban areas
of Mobile, Alabama and Pascagoula, Mississippl which were in the immediate
area of landfall. Special emphasis 1s placed on this area of greatest
destruction. Extensive wind damage was also reported in the inland counties

of Alabama and Mississippi along a band about 200 miles wide for a distance

of about 150 miles from thte Gulf Coast north to the vicinity of Meridian,




SECTION IIL

AREAS AFFECTED 1N THE MOBILE DISTRICT

GENERAL

22, Hurricane Frederic moved inland across Mobile County near the
Alabama-Missiesippl State Line. Hurricane force winds were reported in
Haucock County, Misslssippl, about 90 miles west of Moblle. Pensacola,
about 70 miles east of Moblile, reported winds of 96 m.p.h., and it is
estimated that hurricane force winds extended about 20 miles east of
Pensacola. Frederic retained its hurricane intensity for approximately 150
miles inland to the vicinity of Meridian, Mississippi; thereafter, it was
downgraded to a troplcal storm. 1ts major path of destruction from rain,
winds and tornadoes was approximately 250 miles wide and 150 miles deep,
with the heaviest destruction occurring around the eye 1in Mobile and Baldwin

Counties, Alabama, and Jackson County, Mississippi.

23, The Governots of Alabama, Mississippl, and Florida requested that
President Carter declare selected counties disaster areas as a result of the
damages inflicted by Frederic. On 14 September 1979, Presldent Carter
issued a "Presidential Disaster Declaration" which approved 30 counties in
Mississippl, Alabama, and Fleorida as disaster areas eligible for Federal
assistance under Public Law 93-288. The disaster area in Florida included
Escambia, Santa Rosa, Okaloosa, Walton and Bay Counties. In Alabama, the
countles included Moblle, Baldwin, Escambia, Washington, Clark, Monroe,
Conecuh, Choctaw, Covington, Geneva and Marengo. Affected Mississippi
counties were Jackson, Harrison, Hancock, George, Stone, Pearl River,
Greene, Perry, Forrest, Wayne, Jones, Covington, Clarke, and Lauderdale.
Lamar and Jasper Counties, Mississippi, were approved for individual
asslstance only. The total disaster area, yhich is depicted on plate &

included 32 counties in three states.
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STORM SURGE

57. As the storm struck the coast, the storm surge was greatest in 1ts north—
eastern quadrant, which swept along the Alabama Gulf Coast near the Alabama=-
Florida State lime. Om Dauphin Island the astronomical low tide occurred at
1:05 p.m. on 12 September, and the high tide occurred at 1:33 a.m. on 13
September. The tide varliation from low to high was about 1.1 feet. At that
location, the hurricane struck with its greatest force at about 8:00 p.m. on 12
September. On the Alabama beaches in Baldwin County, from Fort Morgan (at
Moblle Bay) eaat to Alabama Point (at Perdido Pass), storm purge high water
elevations ranged from 10 feet to more than 15 feet above Natlonal Geodetlc
Vertical Datum, NGVD (formerly mean sea level). One of the higher water marks
(HWM) was measured at 15.79 feet, along a driftline at the northwest corner of
the main bullding at Gulf State Park, Gulf Shores, Alabama.

58. A wave height was measured at elevation 16.93 feet NGVD, and its
assoclated wave runup of 23,88 feet, on the coaat about three miles west of

Perdido Bay.

59. High water elevations on the Gulf Coast of Perdido Key, Florida were
about 11 to 15 feet. Oun the north side of the key in Big Lagoon, at Gulf
Beach Bridge, which crosses the Gulf Intracoastal Waterway, a high water
elevation of about 7 feet was observed, The gage at the bridge was destroyed

during the hurricane.

60, The high water elevations Iin Pensacola Bay at the City of Pensacola aver-
aged 6 feet. At Gulf Breeze the high water marks were 6 to 7 feet. High
water marks on the Gulf (south) side of Santa Rosa Island from Fort Pickens to
Navarre, were from 1l to 15 feet. On the Santa Rosa Sound (north) side of
Santa Rosa Island in the same general area, the high water elevations ranged
from 6 to 7 feet. The gage at Destin, Florida, recorded a high water eleva-
tion of 3.28 ft, and the gage at Panama City, Florida, had a high of 3.86 feet
NGVD.

6l. On Dauphin Island, Alabama, high water elevations ranged from 9 feet on

the eastern end near Fort Gaines, to over 13 feet NGYD on the Gulf (south)
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67. The Pascagoula, Mississippl gage recorded a high water elevation of 5.78
feet. The high water elevation at the same location was 6.4 feet NGVD during
Hurricane Betsy (September 1965), and 8.5 feet during Hurricane Camille
(August 1969).

68. The Gulfport, Mississippl gage recorded a high water elevation of only
2.98 feet. Even though Gulfport sustained hurricane force winds, the
predominate winds were from the north resulting in a negative tide. A
tabulation of high water data and a high water profile of the Gulf Coast

affected by Hurricane Frederic are shown on plate 8.

69. The Gulf coastal region within the Moblle District's jurlisdiction 1s
vulnerable to wind and wave effects from meteorological disturbances affecting
the northern Gulf of Mexico. Significant storms may occur elther as a result
of frontal systems or tropical storms up to the magnitude of hurricanes. The
track of sipgnificant storms affecting the Mobile District 1s shown on plate 9.
A summary of significant barometric pressure and wind speed data from 1901
through 1979 1s contalned in table 11.

HURRICANE NAMES

70. In early years, especlally before 1900, unusually violent hurricanes of
the Atlantic Ocean, Caribbean Sea and Gulf of Mexico were named after the
particular saint's day on which they occurred. Hurricanes were later referred
to by the date or the year in which they occurred e.g., in Mobile, Alabama the
"1906 Hurricane” caused many deaths. As early as the years of World War II,
(1941-1944) hurricanes were unofficially given feminine names. In 1950 the US
Weather Bureau began to name hurricanes using the phonetic alphabet. This
practice continued until 1953, when hurricanes began to be officilally desig-
nated by fewmlnine names, following a practice first established in "Storm" a
1941 novel by George R. Stewart. In 1979 the National Weather Service initi-
ated a pelicy of alternating masculine and fewminine names to designate atorms
which occurred in the Atlantic Ocean and Gulf of Mexico region. A year
earlier the policy of alternating names had begun for storms in the Pacific

Ocean.
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SECTION VI
HURRICANE EFFECTS ON BEACHES AND DUNES

BEACH AND DUNE EROSION

79. Varying degrees of beach and dune erosion occurred along the Gulf coasts
of Florida, Alabama, and Mississippl. The woet extensive erosion and flcoding
as a result of storm surge was in Baldwin County, Alabama and Escambla

County, Florida.

80. The State of Florida, Department of Natural Resources, prepared a report
dated 19 September 1979 and entitled, "Summary Field Inspection Report of
Beach and Coastal Construction Storm Damage Resulting from Hurricane Frederic
In the Florida Panhandle, September 13, 1979." The report described the
hurricane's effect on beaches and dunes and the varying degrees of damage to
structures along the beach from Bay County west to and including Escambia
County, Florida. Much of the following data relative to Florida beaches was

taken from the report.

81. Bay County, Florida. In the vicinity of Mexlco Beach there was minor

beach and dune erosion. Maximum dune recession was about 15 feet horizontally

and 2 feet vertically.

82, The beaches in the vicinity of Panama City had minor to moderate beach
and dune erosion. Maximum dune erosion was about 50 feet horizontally and 7
feet vertically. Volumetric losses were estimated at about 10 cublc yarda per

yard of beach.

83. Philips Inlet remained open to normal tidal exchange. It has been
reported that mest of the emergency beach sand restoration put in place after
Hurricane Eloise (1975) which had been slowly eroding since 1ts installation,

was washed away by Hurricane Frederic. The restoration had extended about

18.5 miles, from the west jetty at Panama City Harbor Entrance, west to
Philips Inlet.



















100. Jackson County, Mississippl. The Mississippl coast is partlally

protected by a line of barrier islands. Only minor to moderate beach and dune
erosion occurred on these lslands. Although Petit Bois lsland was completely
breached in one location, it has about regained its originral shape. The cut
was about 100 yards wide and was located about 300 yards from the eastern end
of the 1sland. The shoreline on the south side of the island has becowe

straighter as a result of the hurricane.

10l. Due to the northern winds in the vicinity of Horn and Ship lslands, they

received only minor beach erosion.

ASSESSMENT OF BEACH DAMAGE

102. The Mobile District Corps of Englneers, at the request of FEMA, made an
assessment of damage to Alabama beaches. The extent of damage from Hurricane
Frederic was determined by comparing "before and after” conditions of 30 miles
of beaches at Gulf Shorea, and 7 miles on Dauphin lsland. The Florida
Department of Transportation provided aerial photographs taken 14 September
1979, from which maps of Dauphin Island, Alabama and Gulf Shores, Alabama
(from Fort Morgan to Alabama Point) were made. By comparing these photos with
aerlal photos taken 15 March 1979, the location of destroyed buildings was
determined and noted on the maps with a symbol. There were about 18 atruc
tures destroyed on Dauphin Island. At Gulf Shores from Fort Morgan to Alabama
Point there were about 475 ptructurea completely deatroyed as a result of the

BLOrm BUrge.

103. Aerlal Photographs and Beach Profiles. "Before” conditions of Dauphin

Island and Gulf Shores beaches were determined by photogrametric techniques,
since fileld data prior to the storm were nonexistent. Aerlal photographs of
Gulf Shores taken in the spring of 1979 and those of Dauphin Island taken in
1975 were utilized as the moat recent available., "After” conditionsa were
determined by the Corps of Engineers in October 1979 using conventional fileld
survey methods to obtain beach profiles. Monument and baseline reference
data, for these beach profiles, were placed on maps made from the aerial
photographs. “Before” beach profiles were established from the photographs at

the same location "after”™ beach profiles were made.
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TABLE 20

ESTIMATED EROSION DAMAGE AND RESTORATION COST OF FOREDUNE SYSTEM

ON ALABAMA AND FLORIDA BEACHES

EEACH EROSION
LENGTH {CUBIC) cost/
LOCATION (MILES) (YARDS) @ $2.30/cubic yard
Alabama
Gulf Shores, 30 2,900,000 $6,670,000
Baldwin County
Dauphin Island, 7 748,000 1,720,000
Mobile County
Alabama Total $8,390,000
Florida
Perdido Key, 6.1 317,000 $729,000
Escambla County
Santa Rosa Island, 16.5 2,253,000 5,181,000
Escambia County
Florida Total $5,910,000
Two State Total §14,300,000
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FLOOD DAMAGE IN COASTAL COUNTIES
115. TFlorida storm damage data were compiled in a report prepared by the
Florida Department of Natural Resources3. The following damage data,

relative to Escambia County, Florida, was extracted from that report.

116. Navarre Beach, Santa Rosa Island.

a. Navarre Pler received damage to outer “TI" section from wave action.

b. Holiday Inn received extensive flood damage.

c. Sixty-seven residential structures were impacted by wind and storm
surge. Of these structures 10 sustained minor flooding and 6 sustained

extensive flooding.

117. Pensacola Beach, Santa Rosa Island.

a. One hundred and twenty-eight structures fronting the gulf beaches
were impacted by the storm as a result of high wind and storm sutrge. of
these, 33 sustained damage from high water and wave actlon; 3 were totally

destroyed; 36 sustained minor flooding, and 49 sustailned extensive flooding.

b, The Pensacola Beacn fishing pler was severely damaged and a major

portlen destroyed by storm waves.

118, Perdido Key, Florida. About 200 homes were affected by flooding on

Perdido Key. Of these buildings about 15% were destroyed and 40X recelved

ma jor damage.

3 "Summary Field Inspection Report of Beach and Coastal Construction Storm

Damage Resulting from Hurricane Frederic in the Florida Panhandle,

September 13, 1979", dated September 19, 1979, by State of Florida, Department

of Natural Resources.
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or recelved major damage, with losses amounting to about $4,600,000. Nine
other commercial structures suatalned minor damages amounting to $1,400,000.
The Dauphin Island Sea Lab facilities sustained major damage to 6 bulldings,
minor damage to 18 buildings, and two buildings were destroyed. The total
damages to the Sea Lab facilities amounted to about $1,107,000. Damage to the
Ilsle Dauphine Country Club and golf course was about $320,000. Damage to the
water and sewer facilities on'bﬁuphin Island amounted to about $450,000.
Roads on the island sustained damages amounting’ to approximately $900,000.
The replacement cost of a new g;idge froﬁ the malnland to Dauphin Island and
the demolition and removal of the remains of the’ old damaged bridge, 17 wx"
estimated to cost about 37 willion dollars. The total daé;ges on_Daupﬁih
Igland, including the cost of the new bridge, are about 59 million dollars.

DAMAGE CATEGORIES

130. Damage data were divided into eleven major categorles. The estimates
for each category, where applicable, were divided into direct damages and
indirect losses. Direct damages are those sustailned as a result of physical
damage to the structure and its contents, such as merchandise and equilpment.
Indirect losses include cost of such items as prod :tiom loss, shutdown cost,
subsistance and cleanup. Each of the major categorles contains items of
similar nature. A listling of the Damage Categories and the property items

contained 1n each category 1s shown in table 22.

RESIDENTIAL DAMAGES

131, Structures in the residential category include homes, mobile homes,
apartments, condominfums, and farm dwellings. Lightweight wood frame
structures and mobile homes were especlally vulnerable to damage from the

hurricane force winds.

132. The American Red Cross conducted a damage assessment survey in the

dlsaster area following the hurricane. Table 23 shows a summary of the
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SECTION XI

ERVIRONMENTAL ASSESSMENT

GENERAL

247. The impacts of Hurricane Frederic on the natural environment were
extensive and some of them will affect various ecosystems for several years.
Normal physical alteration of coastal enviromments is a natural process which
occurs slowly. A hurricane, however, compresses decades of physical change
into a few hours, or perhaps a day, so that the changes are dramatically

evident.

248, Pertinent Federal, State and local experts were contacted to gather data
on the storm’s impacts and to obtain their views on the short- and long~term
effects of the hurricane. The US Fish and Wildlife Service, the National
Marine Fisheries Service, the Alabama Department of Conservation and Natural
Resources, the Missiseippi Department of Wildlife Conservation, and the Gulf
Coast Reeearch Laboratory were major organizations contacted. Unfortunately,
most of these organizations were too involved with immediate survival needs
and clean-up and repair operations to devote appreciable time and effort to
evaluate the envirommental impacts of the hurricane. Counsequently, most of
this evaluation is based on aerial photography produced on 15 August 1977 and
on field observation and professional analysis of the environmental ataff of

the Mobile District, Corps of Engineers.

COASTAL CHANGES

249, The moat extensive change along the coast was the transport of sea water
and beach sand northward., The primary dune system was moved inland and
flattened from Pensacola Beach, Florida, to Horn Island, Mississippi. Storm
seas damaged dune systems over a much broader area than the storm front. Wash
overs of high seas caused dam&ge to the beach systema even along the

Chandeleur Islanda, Louisiana.
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