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REPORT ON HURRICANE

REPORT ON HURRICANE: CAMILLE 14-22 AUGUST 1969
| - INTRODUCTION

1. AUTHORITY This post hurricane report on meteorological data and damages associated with
hurricane "Camille" has been prepared in accordance with instructions contained in ER 500-1-1, dated
1 September 1967. The report was authorized by second endorsement from the Chief of Engineer.
dated 27 August 1969, subject: "Preliminary Appraisal Report on Hurricane Camille." After-action
activities performed under authority of Public Law 81-875 and 84-99 are described in a separate
report.

2. PURPOSE AND SCOPE The report covers the meteorological history of hurricane "Camille" and its
effect o n those counties in Mississippi and Alabama within the Mobile Engineer District that were
declared to be disaster areas by the President. A comprehensive survey was conducted within the
areas of tidal inundation to collect data on damages and meteorology for use in the Corps of Engineers
mission with respect to hurricane protection projects. Areas not flooded were covered in less detail.
The portion of southeast Louisiana within the Mobile District is being covered in a similar report by the
New Orleans District.
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VI

VI - DAMAGE APPRAISAL

21. SCOPE AND ACCURACY OF INVESTIGATION

A detailed damage survey was conducted as soon as practicable following the landfall of Camille.
Survey teams, dispatched from the Mobile District office, covered the area affected within the Mobile
District. The survey was comprehensive in scope insofar as inundated areas in the coastal counties of
Mississippi and Alabama are concerned. Areas not flooded were surveyed in less detail.

The data collected and presented herein are evaluations of physical damage sustained by all types of
real and personal properties, economic losses to commercial and industrial establishments, and cost of
relief and rehabilitation. Accuracy of the data is the maximum possible that could be attained within the
time frame of the survey and the capability of experienced personnel engaged in the study. Since it
was impossible to interview all property owners, inaccuracies due to sampling errors undoubtedly
resulted. In many cases the pre-storm values of structures could not be definitely ascertained because
often nothing was left upon which to base an estimate. Tax assessors records were used wherever
practicable but the ratio between assessed value and fair market value was not the same in all cases.

22. DAMAGE SURVEY PROCEDURE The field survey teams made a street-by-street inspection
within the flooded area, interviewing whenever possible the owners of homes and businesses, industry
officials, and representatives of governmental agencies and relief or charitable organizations to
estimate or collect data on the extent of damages. The data so obtained were recorded on forms
designed to permit classification of damages by categories and separation of direct damages from
indirect losses. Separation of damages to structures in the flooded area by causes, such as wind,
waves, or tidal overflow, was impracticable since the sequence of destruction was unknown. There
was no reliable method to determine whether a structure was damaged by the surge alone or was
blown apart before the surge reached it, whether the surge weakened it enough to, permit the wind to
blow it apart, whether the damage was caused by floating or windblown debris, or whether a
combination of two or more of these agents was the cause.

Wind damages to structures outside the areas of tidal surges were estimated by representative
sampling. Local, Federal, and state agency officials furnished data upon which to base damage
estimates to agriculture, roads and bridges, schools, hospitals, and other public buildings and facilities.

23. DEFINITION OF DAMAGE CATEGORIES

Damage data were divided into 13 major categories. The estimates for each category, where
applicable, were broken down into direct damages and indirect losses. Direct losses are those
sustained as a result of physical damage to the structure or its contents. Indirect losses include costs
of such items as interruption of business, evacuation, emergency flood fighting, emergency quarters,
subsistence, and clean-up. Each of the major categories contains items of similar or related nature,
which, if listed separately, would produce an unmanageable array of information. Items included under
each category are as follows:
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Damzge ca8Legory Items included

Resicenti Homes, apartments, mobile homes, and detached

puilcings.

[iK]
[

Commercial Retairl, wholesale, and service establishments;
Motels and hotels; civic and recreational
club faciliries.

Industrial Manufaccuring and processing plants,

Schools Private and public school buildings.

Churches Sanctuary, educational buildings, and assembly
halls.

Hospitals Hospitals, nursing homes, and medical centers

{except doctors' and dentists' offices).

Transportation Motor vehicles, railroads, highways, streets
and bridges.

GCovernment Federal buildings and property, Federal projects
(Federal) including navigation channels, navigation aids,
shore protection.

Covernment Fublic buildings and property, utilities pro-
(Kon-Federal) vided by local government, and miscellaneous
expenditures by non-Federal apgencies not covered
elsewhere =

Marine Tiers, docks, harbor facilities, recreationegl

boats and commercial vessels (except channels
maintained as Federal projects).

ncriculture Crops, 1ivestoci, pasture, Ttimberland,
orcherds, stored cropns, farm houses and
detacned bulldings, fences, and eguipment.

Debris removal Debris removed from both public and private
property; clearance oI crainage facilities.

Teilities Telephone service, electricicty, and gas not
furnished bBv local governmental entities.

24. GENERAL DESCRIPTION
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For the entire length of the Mississippi coast and for some three or four blocks inland the destruction
was nearly complete. Residences, motels, apartments, restaurants, and other buildings were swept off
their foundations, demolished, and deposited in piles of scrap lumber and rubble together with felled
trees, ruined automobiles, and grounded boats. Hardest hit were the communities of Clermont Harbor,
Lakeshore, Waveland, Bay St. Louis, Pass Christian, Long Beach, and the beach front at Gulfport,
Mississippi City, and Biloxi. Many residential developments in low-lying areas were flooded to depths
of as much as 15 feet or more. Inland areas such as residential sections in West Gulfport and North
Biloxi (D'lberville) also felt the destructive effects of the storm surge. U. S. Highway 90, the main
coastal thoroughfare, was blocked by debris and sand, and the paving broken up in many sections. In
the flooded area alone, over 3,800 homes and businesses were completely wiped out and nearly
16,000 sustained damages.

In Alabama, greatest damage was to the causeway (U. S. Highway 90) across upper Mobile Bay,
linking Mobile with Baldwin County, and to the seafood villages of Bayou La Batre and Coden.
Extensive damages were sustained by the many motels, restaurants, service stations, and fishing
camps lining the causeway. In Mobile, power and telephone service was disrupted and many streets
littered by fallen trees and limbs. Sections of roadways in south Mobile County and on Dauphin Island
were washed out or covered with sand.

As the storm moved inland-, major damages occurred outside the flooded area as a result of wind,
windblown objects, falling trees, and rain. Outside the flooded area in the coastal counties of
Mississippi and Alabama, over 26,000 homes and 1,000 businesses were destroyed or damaged, and
agricultural damage was heavy, particularly timberland, pecan and tung orchards, and row crops.
Inland counties in the Mississippi disaster area suffered mainly from residential damage and
agricultural losses. Electric power failure occurred throughout 16 Mississippi and Alabama counties
and the disruption in both power and telephone service along the coast lasted for many days.

In the tabular data presented herein damages are shown for flooded areas separate from those in non-
flooded areas. Data on inland counties are also segregated from that applicable to the coastal
Counties.

25. RESIDENTIAL DAMAGES

Table 11 lists the number of residential units, including mobile homes, 'n the Mississippi and Alabama

coastal counties damaged or destroyed. More than 17,400 units in the flooded area of the three
Mississippi coastal counties were damaged. Over 3,500 of these were a total loss, while damages to
others varied from near destruction to light. Residential damage was particularly severe in the towns of
Lakeshore, Clermont Harbor, Waveland, and Bay St. Louis in Hancock County, and Pass Christian
and Long Beach in western Harrison County. Lakeshore and Clermont Harbor and most of the
residential sections of the remaining towns were totally submerged, with water depths over the ground
ranging up to about 15 feet. Outside the flooded area, nearly 26,000 homes were damaged and 302
destroyed.

In many cases where the buildings were not directly on the waterfront or were only partly flooded, the
first floor framing remained in place, supporting the relatively undamaged second floor. Seaward ends
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of a number of apartments and motels were destroyed by wave action while the rest of the structure
remained relatively intact. In general, wood frame structures withstood wind and water damage better
than those of un-reinforced concrete block and brick masonry construction.

The combination of wave action, tidal flooding, and wind accounted for nearly $139,000,000 in
residential damages within the flooded areas of Mississippi and Alabama, including about $15,626,000
classified as indirect losses. Outside the flooded area, residential damages aggregated over
$33,000,000 of which nearly $26,000,000 was sustained in the coastal counties.

26. COMMERCIAL DAMAGES

The Harrison County shore is closely bordered by many commercial establishments such as hotels,
motels, restaurants, retail shopping centers, and seafood processing houses. For this reason greater
commercial damages were sustained there than in the other counties investigated, with 380
establishments damaged and 261 destroyed in the flooded area. The seafood processing houses
lining the Mississippi Sound shore at the east end of the Biloxi peninsula were virtually wiped out in
spite of the partial protection afforded by Deer Island, a barrier beach lying a short distance offshore.
All motels and restaurants in Biloxi south of the beach boulevard were either demolished or left as
empty shells. In Hancock County 150 businesses were damaged and 52 destroyed in the flooded area,
while Jackson County was least affected, with 57 businesses damaged and only 4 destroyed. Total
damages to commercial establishments in the Mississippi flooded areas exceeded $73,000,000,
including about $15,117,000 in indirect losses. In Alabama, 3 businesses were destroyed and 157
damages, resulting in over $2,000,000 in direct damages and $708,000 in indirect losses. Most of the
damages occurred to buildings along the Mobile Bay causeway. Table 12 summarizes the number of
commercial establishments damaged or destroyed in the Mississippi and Alabama coastal counties.
Total damages to commercial establishments in Mississippi and Alabama, both within and outside the
flooded areas amounted to $88,468,500.

27. INDUSTRIAL DAMAGES

Seventeen industries in Hancock County, 36 in Harrison County and 20 in Jackson County sustained a
total damage of $23,509,700, including $3,360,000 in indirect losses, in the flooded area, while in
Mobile and Baldwin Counties, Alabama, 19 industrial plants were damaged. Evaluated damages for
the flooded areas in the Alabama coastal counties amounted to $502,600, including $128,000 in
indirect losses. In the non-flooded areas industrial damage was light, totaling $876,000.

28. DAMAGES TO SCHOOLS AND CHURCHES

Schools in the flooded area sustained damages amounting to $7,812,000 in the Mississippi coastal
counties and $280,700 in the Alabama coastal counties. Damages outside the flooded area
aggregated $4,249,400. Several historic churches along the Mississippi coast were either demolished
or extensively damaged. An Episcopal church at Pass Christian which has withstood all storms since it
was built in 1849 was completely washed away. The historic church at Biloxi where Jefferson Davis
worshipped was extensively damaged. Church damages throughout Mississippi and Alabama
aggregated over $8,000,000.
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29. HOSPITAL DAMAGES

The two Veterans Administration hospitals in Harrison County suffered a total damage of $10,110,000.
The Biloxi hospital, though damaged, remained in operation. At the Gulfport hospital, located in a more
exposed area bordering Mississippi Sound, all 729 patients were evacuated. Other hospitals in the
flooded area of the coastal Mississippi counties sustained an aggregate of $593,300 in damages, of
which $168,000 were classified as indirect losses. No damages to hospitals in the coastal Alabama
counties were reported. Outside the flooded area, damages totaled about $312,400.

30. TRANSPORTATION

The eastbound (south) lane of U. S. Highway 90, in Harrison County, which abuts or is close to the
seawall throughout most of its length, sustained extensive damages. Most of the roadway was flooded
to depths varying from. 6 to 12 feet. Wave impact broke up the paving and washed out backfill in the
eastbound (south) lane along about 35% of the distance between Biloxi and Henderson Point. Damage
to the westbound (north) lane was minor (5'.) and traffic was resumed shortly after the storm. Highway
damages reported herein represent those to roads varying from light-duty county roads to heavy-duty
Federal highways. Highway damages in the flooded area amounted to $246,100 in Hancock County,
$4,898,400 in Harrison County and $125,200 in Jackson County. In Harrison County, highway
damages include the cost of repairing drainage outfalls across the artificial beach. These outfalls were
originally installed as a part of the Harrison County Shore Protection project. Damages totaling
$1,326,000 were reported for the flooded highways in the Alabama coastal areas of which $1,103,700
was for Mobile County and $222,300 for Baldwin County. Damage estimates do not include the cost
for clean-up and debris removal.

On U. S. Highway 90, about one-third of the bridge across St. Louis Bay and one-half of the bridge
across Biloxi Bay were damaged when tides lifted the pre-stressed concrete slabs composing the
individual spans off their supporting piers and moved them up to 3 or 4 feet off center. Estimated repair
costs amounted to $899,000 and $1,200,000, respectively. Estimated damage to all bridges in the
flooded area, including the two bridges referred to above, amounted to $1,028,000 for Hancock
County, $1,609,800 for Harrison County, and $43,500 for Jackson County. Five bridges in southern
Mobile County suffered minor structural damages entailing an aggregate of about $36,000 in repair
costs. No bridge damage was reported for Baldwin County.

Damages to the Louisville and Nashville Railroad in Mississippi and Louisiana reportedly amounted to
$3,200,000. A total of about 23 miles of track was washed out on the main line in the marshlands and
coastal lowlands of Hancock and Jackson Counties. Track, ties, and ballast washed off the new
concrete bridge across St. Louis Bay. Washouts occurred along the lllinois Central Railroad tracks
serving the ocean terminals at Gulfport Harbor, estimated repair costs amounting to $80,800.

A review of insurance claims and interviews with various insurance representatives indicated that
motor vehicles in the flooded area of tile coastal Mississippi counties incurred total damages of
$10,520,000. The number of vehicles involved could not be ascertained. An estimate of damages to
vehicles in Alabama is not available but the amount is not believed to be significant.
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Total damage estimate for all items included under the transportation category amounted to
$23,113,800 for the flooded areas and $1,915,000 in inland areas not subject to tidal overflow.

31. GOVERNMENT (FEDERAL)

Thirteen Federal navigation projects in the Mobile District were affected by the hurricane. The various
channels and harbors were damaged by shoaling and deposits of debris. Siltation volume in all the
channels aggregated about 10,212,000 cubic yards, incurring a restoration cost of $3,471,500. Table

13 summarizes damages and shoaling in the navigation projects. In addition, $30,000 was expended

to remove shoaling and debris from non-project channels in Bayou Caddy and Mulatto Bayou,
Mississippi.

In addition to the restoration costs shown in table 13, the Mobile District expended $28,500 on surveys
and establishments of markers and control structures necessary to determine the extent of damages to
tile navigation projects. The U. S. Coast Guard estimated that the cost of replacing navigation aids
which were destroyed or moved off station will reach $1,200,000. Damages to miscellaneous GSA
maintained buildings amounted to $10,000, all in Harrison County. Keesler Air Force Base in Biloxi
suffered damages estimated at $4,844,600, including about S3.5,000 ir indirect losses. About S5,000
in damages was sustained the U. S. Air Force radar station on Dauphin Island in Mobile County.

Principal damage to the Harrison County Shore Protection project was to the outfall drains across the
beach. Also, the top riser of the stepped slab was broken off along about 80 feet at Gulfport and 27
feet at Pass Christian. The damage at Gulfport occurred as a result of operations in connection with re-
floating a barge which had grounded on the median strip of U. S. Highway 90. The damage at Pass
Christian was apparently due to wave driven debris. Along about 35 percent of the seawall's length,
backfill in varying amounts was washed out. Most of the repair costs have been included in the
estimate for U. S. Highway 90 under the transportation category. A survey of the artificial beach and
calculations based on comparison thereof with previous surveys indicate that little, if any, loss of
material took place. However, "troughing" action of the waves scoured out a trench at the junction of
the beach with the wall along some reaches.

Total damages to Federal Government facilities described in the foregoing paragraphs are estimated
at $9,589,600 within the flooded area. In addition, damages outside the flooded area amounted to
nearly $15,000,000, almost all to the Naval Construction Battalion installation at Gulfport. Disaster
relief activities by Federal agencies, both within and without the flooded area, described in Section VII,
cost an estimated $25,647,700. About two-thirds of this expense was for mobile homes provided by
HUD. The latter costs are not separable by areas. Total cost to the Federal Government thus
amounted to over $50,000,000.

32. GOVERNMENT (NON-FEDERAL)

Public buildings and property not covered in other categories sustained damages amounting to
$1,689,000 in Mississippi coastal counties and $4,900 in the Alabama coastal counties. Municipally
owned or operated utilities accounted for an additional damage figure of $1,709,500 in the Mississippi
coastal counties and $29,200 in Alabama coastal counties. In Pass Christian, the water and sewer
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system was practically destroyed and, at the request of the town officials with OEP approval,
restoration was accomplished by the Corps of Engineers. Non-Federal governmental damages outside
the flooded area are estimated at $303,000.

33. MARINE DAMAGES (NON-FEDERAL) This category includes damages to port terminal and
transfer facilities, miscellaneous docks and piers for recreational and commercial fishing vessels,
fishing piers, merchant vessels, barges, commercial fishing and recreational craft, and expenses
incurred in moving vessels to safe harbors. The estimated damages are summarized in table 14. Total

damages in this category amounted to $15,623,100.

Virtually all piers extending into Mississippi Sound and the Gulf along the Mississippi-Alabama coast
were destroyed and many in northwest Florida were damaged. Warehouses and port terminal facilities
at Gulfport Harbor sustained over $5,000,000 in damages. At the banana wharf on the east side of the
basin, all the sheet metal was stripped from the warehouses but most of the framework was left intact.
On the west side of the harbor most of the damage was to the lower walls of the buildings, which were
battered by debris and stored cargo. Roofs, doors, and electrical equipment were also hard hit.
Commercial fishing docks in the commercial small craft harbor and the docks and piers in the Bert
Jones Yacht Basin, both adjacent to the ship basin, were extensively damaged. At Pass Christian
Harbor a large portion of the outer breakwater overturned, all docks were damaged, and the yacht club
building leveled.

At Gulfport Harbor, three merchant vessels, the HULDA, SILVER HAWK, and ALAMO VICTORY,
broke their moorings during the height of the storm, battered and severely damaged the wharves, and
grounded in a cluster at the north end of the basin. The ALAMO VICTORY was re-floated, repaired,
and returned to service. However, it was determined to be more economical to scrap the other two
ships in place. Estimated net loss to the three vessels amounted to $1,850,000.

Several barges of varying sizes were beached during the storm along with numerous commercial
fishing and pleasure craft.4 Estimated cost cost to re-float the barges amounted to about $100,000. A
600-foot cargo-liner, the MORMACSUN, broke loose from an outfitting dock at Pascagoula and was
beached. Cost for freeing the vessel and returning it to the shipyard is included in the lump sum
estimate for industrial damages reported for Jackson County shown in table 15. Damages to
commercial fishing vessels and recreational craft amounted to $3,707,00C for the three Mississippi
coastal counties. In addition, $1,583,300 was expended by owners and operators to move small craft
to harbors of refuge. Information on these damages is not available for Alabama.

34. AGRICULTURAL DAMAGE

Most of the farmland within the inundated area is located away from the coast and not subject to wave
attack or deep flooding. Agricultural losses were the result mainly of the action of wind. Tung and
pecan orchards and timberland suffered the greatest loss. About 35,000 to 40,000 acres of tung trees
were destroyed. Damages to pecan trees and crops were extensive. According to the U. S. Forest
Service, of the 3.8 million acres of commercial forestland in southern Mississippi, about 1.9 million
acres in the 15 southernmost counties sustained damages in varying degrees. Most of the damage
was confined to Harrison, Hancock, Pearl River, and Lamar counties. The Forest Service estimated
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damage to Mississippi's growing stock at 290 million cubic feet, including 1.2 billion board feet of saw
timber, one-tenth of the timber inventory in the 15 affected counties. Estimates by the Forest Service
indicate that about 95 percent of the total damaged-tree volume is salvable for pulpwood and more
than 85 percent of the saw timber is salvable.

35. DEBRIS REMOVAL

Removal of debris from the coastal counties, particularly within the flooded area, was a task of major
proportions. The area was littered with felled trees, rubble from damaged or destroyed buildings, and
countless other objects. Streets and highways were impassable for many davs. Drainage canals and
structures were also blocked by debris and silt.

Generally, in order to restore traffic and communications, the debris was first pushed to the side of the
traffic lanes in the most expeditious method available. Following this, contracts were let and debris was
removed from the roadway areas, public property, utility rights-of- way, and drainage structures, and
disposed of in "burn" areas or by other means. Debris was also removed from private property and
protective beaches in cases where such debris was certified by proper authorities as constituting a
public health hazard. A total of nearly 703,000 tons of debris was removed and over 2,400 miles of
roads and streets restored to use.

Cost of debris removal from the flooded areas was $5,250,300 for Hancock County, $9,131,500 for
Harrison County, and $472,900 for Jackson County. Cost involved in debris removal for Alabama was
estimated at $48,800 for Mobile County and $7,700 for Baldwin County. Cost for the non-flooded areas
was $6,227,700. Grand total was nearly $21,000,000.

36. UTILITIES

Electric power failure was widespread, affecting 30 counties in Mississippi and 2 in Alabama. In some
sections service was disrupted for as much as 15 days. The Mississippi Power Company had to almost
completely rebuild its distribution system, and its transmission network was badly damaged. Streets
and rights-of-way were blocked by fallen trees and debris, impeding restoration of both power and
telephone lines. Of Mississippi's 765,000 telephones, about 15 percent were out of service and o-. the
Gulf coast this figure was 67 percent.

37. SUMMARY OF DAMAGES BY CATEGORY, FLOODED AREA

Property damages and indirect losses within the flooded area aggregated $350,282,800, of which
$337,242,500 occurred in Mississippi and $13,040,300 in Alabama. Table 15 summarizes the
damages by county and damage category.

38. SUMMARY OF DAMAGES, NONFLOODED AREA

Outside the flooded area in the coastal counties and in the inland counties included in the disaster area
property damages and indirect losses aggregated over $183,000,000 of which nearly 50 percent
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occurred to agriculture. Total damages by county are listed below. Damages by category are
summarized in_table 16.
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V - EMERGENCY ACTIVITIES
16. ADVANCE PREPARATION

The hurricane season begins 1 June and extends to 30 November. During the season, District
elements are placed on an alert status. Dredging and other equipment used in maintenance operations
along Federal project waterways coastal areas are especially vulnerable to hurricanes, requiring
precautionary measures and emergency planning. Detailed plans for evacuation of floating plant and
equipment to pre-selected safe mooring areas have been established and are revised from time-to-
time, as needed.

Forecasts of tropical disturbances that indicate possible emergency conditions are readily available at
the District Office through teletype and facsimile services leased from the U. S. Weather Bureau.
These facilities and the District radio net enable operating officials at area offices and on floating plant
to be promptly informed of existing or impending severe weather conditions. When it became known
that Camille would possibly enter the Gulf of Mexico, Mobile District emergency and protective plans
were reviewed and emergency equipment checked for readiness and proper operation.

17. EMERGENCY ACTIVITIES

Receipt of U. S. Weather Bureau Advisory No. 1 on 14 August 1969 alerted Mobile District of the
possible hurricane emergency. Close observation of the path and potential of the hurricane was
commenced at that time. On 14 August, Phase | of Mobile District Hurricane Plan was initiated. Based
on U. S. Weather Bureau advisories, path of the storm was plotted and rate of progress computed.
Locations of all items of floating plant were noted and work schedules reviewed. Protective plans and
emergency equipment were re-checked for readiness and reliability. All contractor-owned plant
engaged in work on Corps of Engineers contracts were informed of the direction and potential of the
storm.

Review of advisories on 16 August indicated Camille was changing from a northwestward to a more
northerly course and would most probably go inland somewhere in tile Mobile District. At 11 AM CDT,
16 August, Phases Il and lll of the hurricane plan were placed into effect. Phase Il required that
constant communication be maintained between District and Area Offices, and with masters of floating
plant until the emergency condition no longer existed. All inactive floating plant were moved to pre-
selected safe mooring areas and standby watches there set up. Storm advancement and emergency
activities were monitored. Emergency power supplies were given last minute checks to assure proper
operation if needed. Phase Il activities began when all Government-owned floating plant and
appurtenant equipment were ordered to safe harbors for the duration of the storm. All contractor-
owned floating plant engaged in ) Corps of Engineers work were released to seek refuge from the
storm.

On 17 August, due to the predicted course of the storm, a 24-hour watch was established for
designated elements in the District Office and the coastal area offices. All floating plant and
appurtenant equipment had been secured in safe mooring areas by noon on that date. Plans were
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prepared to have appropriate teams ready for dispatch into storm area after the storm moved inland.
By late evening on 17 August, Camille was headed directly for the Mississippi coast with record
breaking wind velocities and tides. Beginning at approximately 11 PM CDT the Mississippi coast
experienced the full impact of the storm as it moved inland near Bay St. Louis, Mississippi.

18. POST HURRICANE ACTIVITIES

At 7 AM CDT 18 August, an emergency operations center was established and eleven survey teams
were later dispatched to the affected areas in order to inspect and report on damages and determine
the need for assistance. An inspection and photographic mission was also made by helicopter.
Damages east of Mobile were reported to be light. Damages were observed to be progressively worse
west of Mobile to Waveland, Mississippi, about where the center of the hurricane moved inland. Early
reports of death and massive destruction along the coast were numerous.

Notification was received 19 August from the Office of Emergency Preparedness (OEP) that the
President had declared portions of Mississippi and Louisiana to be major disaster areas and therefore
eligible for Federal assistance under Public Law 875, 8ist Congress. OEP's authority included
coordination of relief and rehabilitation activities of all Federal agencies involved. Under its statutory
authority, OEP requested Mobile District to initiate action within the District on cleanup, debris removal,
and temporary repairs to public facilities not included in the responsibilities of other Federal agencies.

Other work performed by the District under the Corps' statutory authority included surveys of Federal
harbors, channels, and basins to determine extent of shoaling and hazards to navigation such as
debris and wrecked vessels. Contracts were awarded to remove shoaling and other obstructions to
navigation. A more detailed description and account of the Mobile District's participation in the
rehabilitation and relief activities in the aftermath of Camille, together with activities of other Federal
agencies, is presented in a separate "after action" report.

19. EVACUATION

The U. S. Weather Bureau first advised evacuation of low-lying areas along the Gulf Coast early on the
morning of 17 August. Residents of coastal Mississippi and Alabama were aware of the dangers of a
hurricane since most of them still remembered the destruction brought about by Hurricane Betsy
(1965) and many recalled the much greater disaster in Mississippi caused by the hurricane of
September 1947. Preparations were commenced and by the time Camille reached landfall, evacuation
of the lower portions of Plaquemines and St. Bernard Parishes in Louisiana was almost 100 percent
complete, and from the beach front of Mississippi and Alabama, over 90 percent.

Residents of low-lying and exposed areas sought refuge in approximately 263 shelters in twenty-five
counties and parishes in Alabama, Mississippi, and Louisiana. Also, an undetermined number sought
commercial lodging or refuge with friends or relatives who lived further inland. Table 10 summarizes
the number of evacuees, by counties, along the Mississippi coast. The number of persons evacuated
refers to those who sought protection outside the county, whereas the number of persons sheltered
refers to the number of people who sought shelter within the county. No official data are available on
evacuation efforts in coastal Alabama. However, the Red Cross estimated that evacuees there
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numbered between 5,000 and 10,000 persons. It is estimated that, in all, about 200,000 people along
the Gulf coasts of Louisiana, Mississippi, and Alabama, sought refuge from the storm in some sort of
shelter.

20. RELIEF ACTIVITIES

Before noon on the morning following landfall of the storm, many agencies and volunteer groups had
moved in to aid the thousands of residents whose homes were destroyed or severely damaged. The
task faced by relief agencies, volunteer groups, and individuals who offered assistance to victims of
Camille was of major proportions. Thousands of displaced persons were provided shelter, food,
clothing, and medicine by various Federal, state, and local agencies and by donations through relief
organizations and individuals. Inoculations and other precautionary measures were taken to prevent
spread of disease.
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IX - FATALITIES

The fatalities enumerated below are slight considering the intensity of Hurricane Camille. Continued,
ample, and insistent warnings from the U. S. Weather Bureau, which made possible the evacuation of
thousands of persons from the danger area, greatly aided in preventing additional casualties. Storm
casualties listed are in accordance with the latest statistics as reported by the American Red Cross.

Mississippi 137
Louisiana 9
Virginia 114
West Virginia 2

Total 262
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FOREWORD

FOREWORD

Hurricane Camille, a tightly knotted and said to be the most intense hurricane on record to enter the
United States mainland, was first reported as a tropical storm which formed rapidly from a tropical
wave in the Caribbean near Grand Cayman Island on 14 August 1969. The storm took a north-
northwestward forward movement increasing in intensity as it moved toward land. When the center
was 140 miles southeast of New Orleans, central pressure was measured at 26.61 inches of mercury,
third lowest in history, and surface winds were calculated at 201.5 m.p.h. The eye crossed the
Mississippi coast near Bay St. Louis about 11:30 PM CDT on 17 August 1969. At landfall, winds
approaching 200 m.p.h. and tides ranging up to 22 feet above normal devastated the Mississippi coast,
killing 137 persons, leaving tens of thousands homeless, and inflicting over one half billion dollars in
damages in Mississippi and Alabama alone.

From landfall, Camille moved north across Mississippi, weakening as she continued her destructive
path inland. Heavy rains fell as she crossed Tennessee, Kentucky, West Virginia, and Virginia,
creating flash floods and mud slides along the foothills of the Blue Ridge Mountains. A record high
flood was produced on the James River, wrecking most of the river towns from Lynchburg to
Richmond.

In its trek across the United States, Camille killed 262 persons and reduced thousands of buildings to
rubble. The true economic loss xuill probably never be known but estimates so far aggregate nearly
one billion dollars.

This report contains the meteorologic and hydrologic phenomena of the hurricane and describes and
evaluates its effect on areas within the U. S. Army Engineer District, Mobile. The data presented in the
report have been derived from the most reliable sources of information available at the time.
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Il - HISTORY AND DESCRIPTION OF CAMILLE

3. ORIGIN A tropical stave that was later to intensify into "Camille” was verified by weather satellite
pictures off the coast of Africa on 5 August 1969. This inverted "%™ cloud pattern traveled westward
and was recognized as a tropical disturbance on 9 August, about 480 miles east of the northern
Leeward Islands. The tropical disturbance rapidly deepened as it proceeded westward. On 14 August
the pilot of a Navy reconnaissance plane witnessed the birth of Camille as a tropical storm about 60
miles west of Grand Cayman Island in the western Caribbean or 480 miles south of Miami.
Observations during the reconnaissance flight disclosed a central pressure of 29.50 inches of mercury
and surface winds of 55 m.p.h.

4. INTENSIFICATION

Early Friday morning, 15 August, Camille developed into a small but potent hurricane pursuing a
northwesterly track at about 9 m.p.h. Havana's weather radar located Camille about 60 miles south-
southeast of Pinar del Rio. As Camille moved toward western Cuba on Friday afternoon, her winds had
already reached 115 m.p.h. with gales extending out 125 to 150 miles to the north of the center and 50
miles to the south. Friday evening, Camille weakened as she moved across Cuba, generating 92 m.p.
h. winds at Guane and spreading 10-inch rains over western sections of the island.

Upon reaching the warm Gulf of Mexico waters Camille began to regain her strength. She was moving
at about 10 m.p.h. in a north-northwestward direction. Early Saturday morning,16 August, with Camille
located about 420 miles south of Panama City, Florida, a hurricane watch was ordered for the Gulf
coast from Biloxi, Mississippi, to St. Marks, Florida.

By 11 o'clock Saturday morning, the winds were back up to 115 m.p.h. with hurricane force winds
extending out about 40 miles from the center and gales extending out 150 miles. At this time, hurricane
warnings were issued for the northwest Florida coast from Fort Walton Beach, Florida, to St. Marks.
Late Saturday afternoon reconnaissance aircraft indicated the storm had slowed and was rapidly
intensifying. Maximum winds were estimated at 150 m.p.h. near the center, which was then located
about 380 miles south of Fort Walton Beach. Saturday evening, Camille increased in forward speed to
about 12 m.p.h., generating 160 -m.p.h. winds near her center and hurricane force winds out to 50
miles in all directions.

By early Sunday morning, 17 August, Camille was located 250 miles south of Mobile, Alabama.
Hurricane warnings, which were already in effect for the Florida panhandle, were extended to include
the Alabama and Mississippi coasts to Biloxi. Camille continued to move toward the mouth of the
Mississippi River and by 9 o'clock in the morning hurricane warnings were issued for all the Mississippi
coast and as far west as New Orleans and Grand Isle. At 3 o'clock Sunday afternoon, warnings east of
Apalachicola, Florida, were discontinued. At this time the storm was located about 120 miles southeast
of New Orleans and was expected to pass close to the mouth of the Mississippi River late in the
afternoon.

Early Sunday afternoon, the last reconnaissance flight was made and the crew of this flight recorded a
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central pressure of 26.61 inches and clocked maximum winds- at more than 200 m.p.h. near the
center. Hurricane force winds extended out 60 miles from the center and gales outward about 180
miles. The storm was now at its peak and located less than 100 miles from the mouth of the
Mississippi River. By 7 o'clock Sunday night, Camille was 60 miles south of Gulfport, moving north-
northwest about 15 m.p.h. and expected to move inland near Gulfport that evening.

5. LANDFALL

The center of Camille made landfall shortly before midnight in the Bay St. Louis area. U. S, Weather
Bureau reports indicate that the eye of the storm at landfall was about 12 miles in diameter and, as
near as can be determined, that the center of the eye crossed directly over the town of Waveland at a
forward speed of 15 m.p.h. The wall of highest winds east of the eye struck between Pass Christian
and Long Beach, Mississippi. Destruction in this area was virtually complete, resembling more the
effect or a tornado than a hurricane. There were no records of winds near the center at landfall but
estimates ranged up to 190 m.p.h. The tidal surge reached an unprecedented height of 22.6 feet
above mts.l. at Pass Christian and was nearly 6 feet above m.s.l. as far east as Gulf Shores, Alabama.
Near the west end of the Bay St. Louis bridge a pressure of 26.85 inches was recorded. Rainfall over
southern Mississippi, southeastern Louisiana, and southwestern Alabama averaged from 2 to 6 inches
with maximums of about 10 inches in Hancock County and 10.6 inches at Hattiesburg.

6. OVERLAND

The small but intense storm began to weaken as it moved northward across Mississippi, passing close
to Columbia, Jackson, Canton, and Greenwood, Mississippi. Early on the 18th, as Camille passed 10
miles to the east of Jackson, the pressure fell to 28.93 inches with winds gusting to 67 m.p.h.
Identifiable circulation continued into southern Quitman County. Thereafter, the storm weakened
rapidly and was a tropical depression before reaching the northern Mississippi border.

As a depression, Camille moved north-northeastward through western Tennessee, east-northeastward
through central Kentucky, and eastward through extreme southern West Virginia and southern Virginia.
Late Tuesday evening, 19 August, the remnants of the storm produced torrential rainfall that caused
flash floods and landslides along the eastern slopes of the Blue Ridge Mountains and record flooding
along the James River system. By Wednesday afternoon the storm moved off the Atlantic coast east of
Norfolk and, moving eastward, regained circulation and tropical storm intensity. However, by Friday, 22
August, it merged with a frontal system and lost its identity as a tropical storm some 175 miles
southeast of Cape Race, Newfoundland. A summary of Weather Bureau advisories and bulletins is
given in Table 1. The path of the hurricane is shown on Plate 1.

7. AREAS AFFECTED

As Camille moved inland over Mississippi, winds of hurricane force struck the coast in the Mobile
District from its western boundary eastward to the vicinity of Pascagoula, Mississippi. Gusts up to 75 m.
p.h. extended eastward along the coast to Mobile Bay and inland to just south of Jackson, Mississippi.
Wind squalls occurred over extreme southwest Alabama and central and,. western Mississippi. The
static tide rose to about 15 or 16 feet above m.s.l. along the Mississippi coast eastward to Ocean
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Springs ;: tidal surges up to 22.6 feet above m.s.l. in the immediate area of landfall. About 421,000
acres were flooded along the Mississippi and Alabama coasts. Virtually all the coastal strip in
Mississippi was submerged. The tide dropped eastward to 6 feet above m.s.I. at Gulf Shores,
Alabama, and to about normal near the eastern boundary of the District.

A reconnaissance of the storm-ridden area disclosed that the major concentration of damage and
destruction was in Mississippi and southeast Louisiana. The populous Gulf coast section of southern
Mississippi received the brunt of the storm, with the towns of Pass Christian and Long Beach being
virtually destroyed. Major damages were sustained from Louisiana to as far east as Baldwin County,
Alabama.

At the request of Governor John Bell Williams, Mississippi was declared a disaster area by President
Nixon on 18 August 1969. The Mississippi counties listed below were determined by Office of
Emergency Preparedness to be eligible for Federal assistance under the provisions of Public Law 81-
875.

mite Harrison Lincolin Smith
Coplah Jackson Marion Stone
Covington Jasper Fearl Rivew Welthall
Forrest Jeffersom Davis Ferrv Wavne
Secrge Jones Tike Wilkinsan
Creene Lamar Raniin
‘lancochk Lavrence Simpson

Two counties in Alabama, Mobile and Baldwin, were declared a disaster area by the President on 7
November 1969 at the request of Governor Albert Brewer.
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IV - INUNDATED AREAS

14. DESCRIPTION OF COASTAL COUNTIES AFFECTED

Those coastal counties in the Mobile District affected by the hurricane surge were, from west to east,
Hancock, Harrison, and Jackson Counties in Mississippi and Mobile and Baldwin Counties, Alabama.

In Mississippi, length of the coastline, which runs generally east and west is 75 miles. The coastal area
is bounded on the west by the Pearl River, on the east by the Alabama line, and on the south by
Mississippi Sound. The latter is a partially protected body of water averaging 8 to 10 miles wide and
separated from the Gulf of Mexico by a series of five barrier sand islands with rather large gaps or
passes between the'. Four of the five islands lie off the Mississippi coast. Proceeding from west to east
the five are: Cat Island, Ship Island, Horn Island, Petit Bois Island, and Dauphin Island. The Gulf Intra-
coastal Waterway, project dimensions 12 by 150 feet, traverses deep water in Mississippi Sound a few
miles from the mainland shore. The mainland shore is broken by the entrances to St. Louis Bay
between Bay St. Louis and Pass Christian, and Biloxi Bay between Biloxi and Ocean Springs. U. S.
Highway 90 traverses the area a few miles inland except in Harrison County, where it closely borders
the coastline. Two major rivers empty into Mississippi Sound, the Pearl River, which forms the
boundary between Mississippi and Louisiana, and the Pascagoula River, which traverses Jackson
County and enters the sound at Pascagoula. Coastal elevations vary generally from low-lying marsh
reaches at the eastern and western extremities to relatively high ground near shore in the central
portion. Major towns along the coast are, from west to east, Waveland, Bay St. Louis, Pass Christian,
Long Beach, Gulfport, Mississippi City, Biloxi , Ocean Springs, and Pascagoula.

Hancock County, with a 1960 population of 14,000, is the least populous of the three Mississippi
counties. The western half of its 20-mile long coast is composed of low-lying salt marshes traversed by
a number of small creeks and streams. The eastern half, which includes the towns of Bay St. Louis
and Waveland, is afforded some protection by seawalls constructed along the Mississippi Sound shore
by local interests at various times between 1915 and 1928. A paved highway adjoins the wall
throughout. Most of the county lies below elevation 25 feet, although some of the inland pine hills rise
to almost 250 feet. The Louisiana marshes, which enclose the western end of Mississippi Sound about
5 miles offshore, consist of innumerable tidal marsh islands of varying sizes separated by
interconnecting bays and passages. The coastal area of Hancock County is separated from Harrison
County by St. Louis Bay, an arm of Mississippi Sound.

The coast of Harrison County extends for 27 miles between St. Louis and Biloxi Bays, and is urbanized
throughout. Principal coastal towns are Pass Christian, Long Beach, Gulfport, Mississippi City, and
Biloxi. The relatively straight shore is protected by a concrete step-type seawall constructed in 1926-
28. The seawall was rehabilitated and an artificial beach constructed along its seaward face in 1951,
with Federal aid provided under authority of the 1948 River and Harbor Act (Harrison County Shore
Protection Project). Except for about 13- miles at 5 feet, the top elevation of the seawall is either at
elevation 8 or 11 feet above mean sea level, depending on the general elevation of the backshore
area. The seawall and beach protects adjacent U. S. Highway 90. Cat Island and Ship Island lie about
10 miles off the coast; Deer Island, a long narrow sand island in Mississippi Sound just offshore from
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Biloxi partially shelters the eastern part of that town as well as the mouth of Biloxi Bay. Back Bay of
Biloxi, a landlocked, mile-wide westward continuation of Biloxi Bay, parallels the coast for about 10
miles. Separating it from Mississippi Sound is a peninsula about 2 miles wide occupied on the eastern
end by the City of Biloxi.

The 28-mile coastline of Jackson County is bisected by the Pascagoula River, which empties into
Mississippi Sound through an estuary just west of the City of Pascagoula. The only coastal towns of
any size are Ocean Springs on the east shore of Biloxi Bay, Pascagoula, on the east bank of the lower
3 miles of the Pascagoula River, and Moss Point, adjoining Pascagoula on the north. The south
section of Pascagoula faces Mississippi Sound and is protected to some extent by a low concrete
seawall. A considerable portion of the coastal area of the county consists of low-lying salt marshes,
which extend in places as much as 4 miles inland. U. S. Highway 90 follows generally high ground a
few miles inland and crosses the Pascagoula River delta by a 3-mile-long causeway and bridge. Horn
Island and Petit Bois Island, both National Wildlife Refuges, lie about 10 miles offshore.

In Alabama, Mobile and Baldwin Counties border the Gulf coast. The two counties are separated by
Mobile River and by Mobile Bay, which is 30 miles long and varies in width from 8 miles at the upper
end to 20 miles at the lower end. The entrance to the bay is constricted by a narrow peninsula that
extends westward from the southern tip of Baldwin. County to within 3 miles of the east end of Dauphin
Island, practically inclosing Mobile Bay and its arms. Dauphin Island, about 14 miles long and 1 mile
wide at its widest point, lies about 4 miles offshore. The island is being developed as a beach resort
area. Estimated summer population is about 2,600. The western 10-mile portion of the island is a low-
lying sand spit ranging up to one-fourth mile wide with elevations up to about 5 feet m.s.l. The eastern
4 -mile portion, Where most c: the development is concentrated, is wooded, with elevations generally 5
to 10 feet above mean sea level. Sand dunes along the Gulf side of this portion of the island range up
to 40 feet in height. The island is the easternmost of the chain of barrier beaches bordering Mississippi
Sound.

The shoreline of Alabama is about 135 miles long, including bays and sounds. East of Mobile Bay the
coastline is characterized by white sandy beaches. A few hundred feet from the shore lies a dune line
with an average elevation of 10 to 15 feet. West of the bay, which is the eastern limit of Mississippi
Sound, the mainland shore is low and marshy * with numerous bayous and tidal flats. Bayou La Batre,
Coden, and other fishing villages are located on some of these bayous. The shoreline of the west and
north side of Mobile Bay is generally low and marshy while, that on the east side is considerably
higher.

The principal communities affected by the hurricane tide and waves are Mobile and its environs, Bayou
La Batre, Coden, Dauphin Island, Gulf Shores, and several other small beach communities and fishing
villages.

15. ACREAGES FLOODED

Widespread tidal flooding of the coastal lowlands occurred as the storm moved inland. Inundated
areas in the Mobile District are shown on plates 18 through 39. The three coastal Mississippi counties
comprise a land area of 1,161,000 acres of which 211,900 acres were flooded. Along the two coastal
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Alabama counties, 209,100 acres, a large part consisting of low-lying marshland, were flooded out of a
total land area of 1,827,200 acres. Maximum overland penetration of 8 miles occurred in Hancock
County, Mississippi, in the Waveland-Bay St. Louis area. Along the lower Pascagoula and Jourdan
River estuaries, the flood extended about 20 miles upstream. In the Mobile River delta, the flood tide
extended about 30 miles above U. S. Highway 90 causeway at the head of Mobile Bay.

Populations (1960 census) of the Mississippi and Alabama coastal counties are 189,000 and 364,000,
respectively. Residents in the flooded area number 53,300 in Mississippi and 7,500 in Alabama.
Statistics on populations and acreages flooded, by counties are listed in table 8. Total land area
flooded along the mainland and the offshore barrier islands aggregated 433,700 acres, a large portion
of which consisted of low-level uninhabited swampland or marshland.

All the islands along the Mississippi and Alabama coasts were completely covered by the flood waters
except Dauphin Island, which experienced about 70 percent inundation. Table 9 lists the acreages

flooded and areas eroded, by islands. The investigation disclosed that 542 acres were lost by erosion.
The U. S. Coast and Geodetic Survey reported that Pelican Island, a low sand bar in the Gulf opposite

Dauphin Island, completely disappeared. Some of the islands have regained a portion of the loss as a
result of natural accretion.
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Il - METEOROLOGICAL AND HYDROLOGICAL DATA

8. WIND

Based on observed winds at reconnaissance flight level and measured surface pressure, the U. S.
Weather Bureau calculated maximum surface winds at 201.5 m.p.h. close to the center early in the
afternoon of August. At this time the storm was centered about 140 miles southeast of New Orleans.
The calculation represents the maximum winds ever observed in a hurricane and based on something
more than pure estimation (ESSA's Climatological Data, National Summary, Vol. 20, No. 8, 1969).

The highest wind speed actually measured was recorded on an Easterline. Angus wind speed recorder
on a Transworld Drilling Company rig in the Gulf of Mexico 15 miles ease of Camille's path. Extreme
gusts of 172 m.p.h. were recorded before the paper jammed and the trace was lost. At Boothville,
Louisiana, the Weather Bureau office reported gusts of 107 m.p.h. at 7 PM Sunday, before power
failure.

Accurate wind measurements were almost impossible to obtain at land- *all due to Camille's intensity.
Highest winds near the center were estimated at 160 mph.-. with gusts to 190 m.p.h. An Air National
Guard Weather Flight stationed at Gulfport Municipal Airport estimated sustained winds in excess of
100 m.p.h. and gusts of 150-175 m.p.h. Keesler Air Force Base at Biloxi measured winds at 81 m.p.h.
with gusts to 129 m.p.h. The Mississippi Test Facility near Picayune estimated sustained winds of 140
m.p.h. and gusts to 160 m.p.h. At New Orleans, winds ranged from 42 to 64 m.p.h. with maximum
gusts to 85 m.p.h. At Slidell, Louisiana. the maximum sustained winds were estimated at 125 m.p.h.
with peak gusts to 160 m.p.h.

Gusts of hurricane force winds extended as far east as Mobile Bay and inland to just south of Jackson,
Mississippi. The Weather Bureau office at the municipal airport in Mobile measured sustained winds at
44 m.p.h. with gusts to 74 m.p.h. As the eye passed 10 miles east of Jackson, winds were below
hurricane intensity with gusts to 67 m.p.h. The wind field map shows the approximate area affected by
sustained hurricane force winds. Maximum hurricane winds and peak gusts for various locations are
shown in table 2.

9. BAROMETRIC PRESSURE

Early Sunday afternoon, 17 August, an Air Force reconnaissance plane flew into the eve of the storm,
and reported a central pressure of 26.61 inches. Insofar as the North Atlantic and Gulf are concerned,
this pressure was second only to that of the Labor Day hurricane of 1935 during which a 26.35-inch
pressure was recorded in the Florida Keys. The world record low pressure was recorded at 25.90
inches during typhoon Ida in the Pacific on 24 September 1958.

As Camille moved inland shortly before midnight Sunday, the lowest land pressure of C .T 5 inches
was recorded at Lay St. Louis a few blocks from the west end of Bay St. Louis bridge. Other reported
low pressure readings included 27.90 inches at St. Stanislaus College in Bay St. Louis, 28.06 inches at
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Mississippi Test Facility, near Picayune, Mississippi, and 27.80 inches at Garden Island. Louisiana.
Minimum barometric pressures recorded at various locations, alone with the times of the readings, are
included in table 2.

10. RAINFALL

As Camille moved inland, she spread an average of 2 to 6 inches of rain over southeast Louisiana and
Mississippi, southwest Alabama, and northwest Florida. Average precipitation was about 5 inches
within the area 20 miles west and 80 miles east of the hurricane path, from southeast Louisiana to
Jackson, Mississippi. Locations in Mississippi receiving extreme rainfall were Hattiesburg with 10.60
inches and Mississippi Test Facility with 10.06 inches. Rainfall of 3 to 5 inches occurred in Tennessee,
2 to 3 inches in Kentucky, 4 to 6 inches over West Virginia, and up to 27 inches in Virginia. The greater
part of this rain fell within a period of S< hour-. Plate 2 shows the isohyetal pattern for the Gulf Coast
states affected and table 2 shows rainfall records for selected recording stations.

11. TEMPERATURE

Temperature data covering the four-day period 16-19 August are shown for selected locations in table
3. No substantial deviation from normal temperatures for these stations was associated with the
hurricane. However, most locations in or adjacent to the storm center experienced a lowering of from 9
to 13 degrees in the daily maximum temperature during the actual storm period.

12. TIDES

At landfall, Camille produced the highest hurricane surge ever recorded within the boundaries of the
Mobile District. This unprecedented surge destroyed most of the tide gages and recorders within the
immediate areas of landfall. Within this area tide elevations had to be developed from a survey of high-
water marks. High-water elevations are listed in table 4 and a profile of the surge heights along the

Mississippi-Alabama coast is shown on plate 7.

The maximum static tide within the area of landfall was determined front off-shore high-water marks to
be 15 to 16 feet above m.s.l. Still-water elevations reached 14.7 feet in Fort Massachusetts on Ship
Island, 16.3 feet in a building on Cat Island, and 15.5 feet at the outer end of the Gulfport Harbor pier.
As it moved inland to higher land, the tidal surge built up to as much as 22.6 feet msl. Surge heights in
excess of 10 feet above m.s.l. extended all the way from the Mississippi River delta eastward to near
the Mississippi-Alabama line, tapering down to about normal at St. Marks, Florida. Maximum hurricane
surges of 15 feet or more above m.s.l. extended from Waveland to Ocean Springs with tidal surges of
20 feet or more above m.s.l. concentrated in an area from Bay St. Louis eastward to Mississippi City. A
maximum hurricane surge of 22.6 feet was measured as a still-water high-water mark inside the
Veterans of Foreign Wars Clubhouse at Pass Christian, Mississippi. This is a record high for the area.
Still-water heights of 22.3 and 22.5 feet were also measured at other locations in Pass Christian.

Frequency of high storm tides along the Mississippi Gulf coast was derived by the U. S. Geological
Survey from a statistical evaluation of the tidal records from the Biloxi recording gage which has been
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in continuous operation since before 1900. According to the evaluation at Biloxi, the Hurricane Camille
tides are estimated to have a recurrence interval of about 170 years. Hurricane Betsy tides are
estimated to have a recurrence interval of 30 years and the September 1947 hurricane, 60 years. The
frequency data are applicable only for the gage site; however, it may be assumed that frequency of a
particular high tide may also apply to nearby beach areas.

13. COMPARATIVE METEOROLOGICAL DATA Fro- the standpoint of barometric pressure, wind
velocities, and tidal surge, Camille was the most intense hurricane to strike the mainland along or near
the coast in the Mobile District. A comparison of Camille's winds with previous maximums recorded
along the Louisiana, Mississippi, and Alabama coasts is given in table 5. Table 6 compares
parameters of the most severe hurricanes that have affected the Alabama and Mississippi coasts.
Table 7 contains a comparison of tides generated by Camille with previous record highs.
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Tahle 1

Summary of Weather RBurcow advisories and bulletins

Time & Date:Max.wind @ _Forward movemenl @ Position : .
Advisory:  Aupust Welocity:iDirection: Spoed Lat. @ Long. 3 lirricane warning arca
Mo . (LNt ¢ (mph) : i {mph) : North : Weskt :
1 12noon 14 60 =M 12-14 19.3 82.3
fulletin 2 p,om, 14 50-60 MW 12-14 19.5 H21.5 Precoutions Tor 1[5, of Plues
2 5 prem. 1A 6MN-065 MW L2 19,9 831.0 Procoutions [or 1s. ol Pines & wesl. Cubn
Tl letin & p,m, 1h Gh=0(5 MW 10 20,3 H1.4 Precautions for 15, of Pioes & west, Cola
3 Ll pom. 14 6G-65 M 10 2000 82.4 Precautions for 1s. of Pines & west. Coba
Bl letin 2 a.m, 15 65 =MW 10 21,5 B3.0 Irecautions for 15, ol Pines & west, Cuba
& S5 oa.m, 15 70 MW mn 0.8 B3.7 Precantions for Ts. of Pines & west, Cuba
il lecin & am, 15 a0 MW a 20,9 83.9 Cuba, west of Pinar Jdel Rio
3 Il a,m. 1% 100 =MW 9 Y 83.9 guba, west ol Pinar Jdel Rio
Folletin 2 pom, 15 115 H=HW h-7 L 84.2 Southwest coast of Cuba
G 3 p.m. 15 115 =1 ) 1.5 A4.6 Extreme western bip of Cuba
Bullecin 8 p.m, 15 o) ] 10 22.0 84.5 Extreme western Cip of Cuba
Bulletin 10 p.m. 15 100 =MW 10 2.5 B4.6 Extreme western tip of Cuba
7 11 pom, 15 100 M= 10 2.0 Bh.6 Goles; Marguesas Keys and Nry Tortupas
Pulletin 2 a,m.  1b 100 N-td 10 23.2 85.0 Gales; Marquesas Keys and Nry Tortupas
A 5 a.m, 16 100 M =W n 23.7 85.3 Cales; Dry Tortupas
9 & a.m. 10 100 =MW 10 LA | BS. 8B Watel; Riloxi, Miss. to S5t. Marks, Fla.
10 11 a.m. 16 115 R 10 26,5 86.0 Fort Walton to 5L, Marks, Fla.
Pullecin 1 pom, 16 s N=NW 10 25,7 B6.1 Fort Walton to 5t. Marks, Fla.
Pulletin 3 pom, 10 115 Stalled M d B6.5 Fort Walton to 5t. Marks, Fla.
11 5 pom. LB 1510 SLalled MUK 86,7 Fort Walton to St. Marks, Fla.
Fulletin 7 p.om, L0 1510 Stalled 5.0 86,9 Fort Walton to St. Marks, Fla.
Folletin 9 pom. 16 15101 =M 12 5.4 A7.3 Fort Walton te St. Marks, Fla.
12 11T p.om. 16 160 [ ) 12 25,8 7 A7.A  Fort Walten te St. Marks, Fla.
Fufletin 1 a,m. L7 16101 H =10 |2 i R7.5 VTort Walton te 56, Marks, Fla.
Balletin 3 a.m, 17 160 =N 12 26,7 B7.0 Fort Waltem to Sc. Marks, Fla,
13 5 a.m. 17 160 W=N 12 26.9 B7.9 niloexi, Miss. to 5t. Marks, la.
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Tabhle 1 (Cont'd)

Summary of Weather Bureau advisories and bulletins

tTime & Date:Max.wind: Forward movement Position :
Advisory:  August Welocity:Direction: Speed : Lat. : Long. : Hurricane warning area
Ho . {CITY :+ (mph) : : (mph) : Morth : West :

Bulletin 7 a.m. 17 160 W-N 12 27,2 88.1 Dilexi, Miss. to 5t. Marks, Fla.

14 9 a.m. 17 160 H=NWJ 12 27 .4 BB.4 MNew Orleans, La, to 5t. Marks, Fla.

L5 11 a.m. 17 160 H=-NW 12 27.6 88.5 New Orleans, La. to 5t. Marks, Fla.
Bulletin 1 p.m. 17 160 H-NW 12-15 2B8.1 88.6 MNew Orleans, La. to S5t. Marks, Fla.

16 Ip.om 17 190 H=NW 15-18 2B.6 BB.B New Orlean=z, La. to Apalachicola, Fla,

i7 3 pem. 17 190 H-HW 15 29,0 88,9 HNew Orleans, La. to Apalachicola, Fla.
Bullecin 7 pom, 17 190 H=-NW 15 29.5 89.1 MNew Orleans, La. to Apalachicola, Fla.
Bulletin 9 p.m. 17 190 N 15 29.9 B89.1 HNew Orleans, La. to Apalachicola, Fla,

18 11 p.m. 17 150 M 15 30.3 89,1 HNew Orleans, La. to Apalachicola, Fla,
fulletin 1L a.m, 18 140 N L5 0.6 89,5 HNew Orleans, La. ta Apalachicola, Fla.
Bulletin 3 a.m., 18 120 H L5 al.z2 89.8 MNew Orleans, La. to Apalachicola, Fla.

19 5 a.m., 18 100 ] 15 il.5 90.0 HNew Orleans, La. to Apalachicola, Fla.
Fulletin 8 a.m, 18 B0 N 18 32.3 90,0 New Orleans, La. to Apalachicola, Fla.

20 11 a.m. 18 50 H 18 33.0 90.1 Warnings discontinued
nlletin 2 p.m, 18 45 ] 17 33.5 90,1 Heavy tains and [lash fleoding
fullevin 5 a.m. 21 501 E 20-25 - - Gaining stremgth in Atlantic
Bullerin B a.m, 21 &0 E 20 15.0 68.0 HNone

21 11 a.m. 21 55-60 E 22 37.5 68.0 Concern only to shipping

22 5 p.m. 21 h5-70 E 15 7.5 62.0 Concern only to shipping

23 11 pom. 21 65-70 HE 15 40,5 59.5 HNone

24 5 a.m, 22 55 HE 35 2.0 56.0 HNone

25 11 Aa,m. 22 45 - - G4, 0 52.0 Loses identity
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Table2 - Records of Pressure, Wind and precipitation Go Back

Table 2

Records of pressure, wind, and ptEcipitntlnnl
17-18 Aupust 1969

Lowest barometriec . Wind, mph * SLirrm
Sration : Fressure ! Date 1 Fastest : Peak ¢ Rainfall
) ¢ Inches :_Time {CDT) : : Mile’ : gust inches
Louisiana |
Boothville Weather Burcau Office 28,34 T:40 p,.m, 17 - 1073 -
Garden Island Bay Plant Site on Dennis
Pass 27.80 5:55 p.m. 17 - ISU& -
New Orleans Weather RBureau 9. 14 11:15 p.m. 17 52 a5 1.679
New Orleans International Airport 29,23 11:02 p.om. 17 A2 59 IIHU
S1idell 28.56 11:40 p,m. ¥ 1254 160% 5. 00
Mississippi
ay Sk, Louis
West enid of bridge 26,85 - - - - -
St. Stanislaus College 27.90% 11150 p.m.” 17 - 140%+° -
Biloxi (Keesler AFI) I8, 96 10:30 p.m. 17 81 129 -
Hattieshurg - - - - - 10, 60
JﬂCESUn Weather Bureau 0ffice 28,93 7:56 a.m. 18 - 67 2,92
Meridian Weather Bureau Office 29.47 7:08 a.m. 18 24 41 2.17
Picayune (Miss, Test Facility) 28.06 12:40 a.m, 18 160% 160% ]D:Hﬁ
Pascagoula 29,26 11:45 p.m, 17 a1 - 508
Purvis 29.40 200 a,m, 1# lﬁﬂﬁ - h,nu
Alabama
Mobile Weather Bureau Office 29,44 10:56 p.m, 17 idy T4 h.05
Montpgome ry Weather Bureau Oflice 20,79 3:00 a.m. ] 23 35 .81

! Preliminary data published by the U. 5. Weather Bureau
Average veloecity over a period of at least | minute
Cumulative rainfall for a 37-hour period, August 17-18, 1969
Estimated

From incomplete records

Frobably exceeded

4+

SN e pa

¥
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Table3 temperatures Go Back

Teperatures

16=-19 August 19609

- Eecorded femperatures :Departure
Station : Date : : : : from
s(Aug.): Maximum : Minimum ¢ Average : Hﬂrmall

Jackson, Miss. 16 S6 72 B4 +3
17 53 v B2 +1

18 gl T4 19 -2

19 %3 76 BE +4

McComb, Miss. 16 G35 6k b1 -
17 By ;1 & -

16 Gl O 8 -

19 b3 75 84 -

Meridian, Miss, 16 G3 66 g0 -1
17 1] 6% g0 -1

18 B4 74 79 -2

19 a3 75 B +3

Mobile, Ala. 16 g2 74 B3 +1
17 &2 78 =10 -2

18 8S 77 g3 +1

19 g 20 86 +,

Pensacola, Fla. 16 B85 7B 84 +2
17 g2 76 79 -3

18 B& 74 83 +1

19 ol 78 BL +2

1Nﬂrm51 temperature based on 30 veasrs of record (1931-1960),
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TABLE 4 High water elevations

TABLE 4 High water elevations, Hurricane Camille Go Back

LAt le -

Hich warer eleveriors, Hurricane Carille

: Elevatien :
Locetion s(Fr., rm.s5.1.%: Description
MISSISEIPRI

Fearlington 7.0 Trash line under U'. 3. iigiwary 9«
pridge across W. Pearl River

Pearlingcon E.2 Stage recorder on L. 5. Hignway 90
bridge over E. Pearl]l River

Pearlington 11.2 Seec lines on several treet

Kiin 12,2 Seed line on abutment of Highwav BO3
bridee over Jourdan River

Clermont Harbor 15, Mark inside garage on Ioor Avcnue

Wavelanc 16,4 MaETe insiue nouke on Nicholson Ave.

Eav 5c. Louis 1.6 Mzrk inside beoiler roonm of 5tC.
Stanislaus College

Bay 5t. Louis 21.7 Seed line inside building 300 feer
west of Beach Elwd.

Bay 5t. Louis 15.0 Drift line beside I-10 north of
5t. Louis Bav

Bay 5t. Louis 17.0 Mark inside Tesidence at Cedar Point
on 5t. Louis Bav

Cuevas 17.0 Debris line inside switch box of
Fouse bridge over Wolf River

Henderson Point L7z ¥are inside dormitory at Baptist
Missionary Home

Pass Christian 22.2 Mark inside cicker cffice of Avalon
Theatre

Pass Christian 22,5 Mzrk inside house on E. Beach Elvd.

Pass Christian 22,61 Mark inside V.F.K. Club

Pass Christian 22,49 Trash line in yard 500 feetr K. of
Highway 90 near Menge Ave.

Pass Christian 24,12 Driit lime on lawn of residence near

Menge Avenue
Pass Christian 24,6 Trash line behind fence at Menge Ave,
and E. Beach Blwvd.

Long Beach 21.6 Mark inside residence on Long Ave,.

Cat Island 16. 4 MeTk inside house on Cat Island

Gulfport Harbor 15.5 Mark inside warehouse on dock

Gulfport 21.0 Mark outside house on Second 5t.

Gulfport 20.7 vark inside boiler room of Eastward
School

Ship Island 15.7 Marhk inside 01ld Fort Massa chusetts

LN IR S — ~ L N L WF Q. TR S S . . —— mmandm o d da BaisEs e
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TABLE 4 High water elevations

Ship Island

Mississippi Citywy

Edgevater

p—
LT
C

inside 0ld Fort Massachuserts

intide and ocutside house on
Beach Driwve

Mark inside well house
cornetr of Edgewater Pla:zs

o
-
MEL K
q

Mar

e

ar . W,

Table & (Cont'd)

High wzter elevations, Hurricane Camille

Elevation
locacien c{Fr., m.s5.1.0: Description

Biloxi 19.5 Mark inside garage on Miramar Ave.

Biloxi le.0 Seed line inside garapge on Kellevs
Place Street near Central High
School

D'Iberville 15.7 Mark 1nside service station on
Central Ave, near North Gate
snopping Center

{Ocean Springs 15.% Mark inside basement of house on
Beach Drive

Fountazintleau 14.2 Mark inside junked asutomobile in
Junk wvard

Cautier 12,7 Marik inside basement of house on
Park Drive

Pascagoula 11.& Debris line on eold Mobile Highwav
bridge over Bayou Chiceo

Fecarn 9.2 Seed line inside house near L&N
Railroad

ALABAMA

Bavou Lz Bacre B.5 Mark inside Fire Station

Davphir Island 6.2 Mark inside room near Casino on
soucth shore

Dauphin Islznd 5.8 Recorder gage on north shore of
island

Bellefontaine .3 Mark inside house on Raner Street

Mobile 75 Fecorder gage on Pler 4 at Alabama
state Docks

Mobile 6.8 {Causeway) - Mark inside garage of
radio station

Gulf Shores 8.1 (Beach) - Mark inside motel on beach

Perdido Pass 4.2 Recorder gage on bridge across Perdis
Pass

FLORIDA

Penzacola 4.8 Recorder gage on State Highway 292
bridpe over CIWW

Panama City 3.0 Fecorder gage on Massalena Bavou
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bridge over GIWW
Panama Citv 3.0 Recorder gage on Massalena Bayvou
Apalachicola 3.3 Fecorder gapge on Gorrie Eridge over
Apalachicolas River
Recorder gpage on S5t. Marks ERiver at
e, Marks, Fla.

in
b
W

S5t. Mark
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Tabtle 5

comparative wind speeds, - Hurricane Camille and other selected
Gulf Coast hurricanes

* Hurricane Camille : Previpus hurricanes

Station :Fastest Mile: Gusts : Maximum : Date

: (mph) : (mph) : (mph) :
Fort Sulphur, La. a0 a0 136 Betsy 1965
Grand Isle, La. 45 65 1051 Betsy 1965
New Orleans, La. (WBO) 52 as 1251 Betsy 1965
New Orleans, Lz. (WEBAS) 331 591 1121 Betsy 1965
Bay S5t. Louis, Miss, 160 150° 120 Betsy 1965
Gulfpert, Miss. 100t 1751 1001 Betsy 1965
Bilexi, Miss, 81 129 a0 Sepr. 1906
Pascagoula, Miss, 81 1041 85 Sept. 1947
Mobile, Ala. 44 74 972 get. 1918
: Estimated

5
© From early published records, with estimated anemometer correction
applied

file:/// G|/ John%20Eri ngman®620-%20D 0%20N 0t%20D €l ete/ HESdata/ CHPSsite/U SHESdata/ A ssessments/camille/tabl €5.htm [ 10/28/2009 2:43:13 PM]


javascript:history.go(-1);

Go Back

Go Back

Table O

Comparative data on severe hurricancs alfecting the Gull Const within Mehile District

Nate Heaviest rainfall Highest wimls .—-:--. I phest stowm 1 nde  tLowestk L':‘Hl. Vean,
ok Lamdfall tSpecid It vy k. Pross.

Tanediall rInches: Location H (mph) loocation H lI:'I|'|."» 1y - Taovealion ol Tare b fesn
— EE M H H H H - LI I .
MoSepr, 1906 Paseapoula, 14.7 Molino, Fla. an Biloxi, Miss, T8 il Shores, ZRLL milosi, Hise,
Mirs, Ala,
S omepts 1905 tiramd Isle, 1AL Framklin, La. 124 Burrwoml, La. 208 Pass Christian, 7H.00 New Orleans,
IA. Miss, i.a.
Soduly 1916 culfpore, 2.5 Bonifay, Fla, a1 Mobi le, Ala. B Mobhile, Ala, LR Biloxi, Hiss.
Miss,
J Bept. 1926 Pensacela, 18,5 PBay Minrtte, 1144 Penaacola, Fla, A Pensacala, Fla. 28,20 Perdido Beach,
) Fla. Ala. Al
1% Sept, 1947 Hew Orleans, 9.6 Whitesand, 110k New Orleans, }--le"k Bay St. Tewis, 28,57 MNew Ofleons,
La. Hiss. La. Miss, (S
T oSept. 1905 Crand Isle, %8 Sehiriever, Lo, 136 Port Solphor, I Bobemia, o, FELD0 Crand Tobe,
(leLsy) l.a. ] La. [0,
17 Aug, 1969 Wave lamld, 1061 lattieshurg, 16[?"'5]”11“ Beach, AR Pass Christian, 26,859 Py L,
(Comi 1le) Miss, Miss, Miss, MEss. TLowis, Miun,

| . e
Fatimated 27 inches foll over Virginia's Nlue Ridge Mountains after

?

Estimated goasts of 1904+ mph alony coast {rom Bavy 5t. Louis to tulfport

Comi e lost horricane

intensity

lee ol 26,61 was recorded by Air Force recomnaissance plane when Camille was located abont 140 wiles

of Hew Or leans

&

Coami The tide reasured in same ol lding was 19,6 (., msl

Fotimat el
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Comparison of Camiile tides vit: previous recerd higrs

:Mean nigh: Cacilie : Previous record high

Location :  tide tfel, =Eid: Elev. =51 : Date

Bay St. Louis, Miss, 1.2 21.7 15.2 Sept. 1537
Pass Christian, Miss, 1,2 2.6 13.4 Sept. 1947
Long Beach, Miss, 1.2 21,6 14,0 Sept. 1947
Guliport, Miss, 1.2 1.0 14.0 Sept. 1947
Biloxi, Miss. 1.3 19,5 11.1 Sept. 1947
Pascagoula, Miss. 1.1 11. 8 9.0 Sept. 1947
Bayou La Batre, Ala. 1.2 .5 6.2 Sept. 1947
Dauphin Island, Ala. 1.0 9.2 7ot July 1916

Mobile, Ala. 1.2 P 1.5 July 1914

Gulf Shcores, Ala. 1.2 G.1 11.8 Sepr. 1906
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Table 8

Areas flooded by Hurricane Camille

H Total + Estimacted : Total + Estimated

County : land area :area flooded: population:population in

: {acres) : (acres) : (1960) : flooded area
Hancock, Miss,. 310, 400 72,100 14,0359 11,000
Harrison, Miss, 374,400 ES,EUGE 119,489 37,200
Jackson, Miss. 576,200 104,500 55,522 2,100
Subtotal, Miss. 1,161,000 211,900 189, 050 53,300
Mobile, Ala. 794, 900 82,400° 314,301 3,000
Baldwin, Ala. 1,032,300 126,700° 49, 088 4,500
Subtorzl, Ala. IEEET!EUG Eﬂﬁilﬂﬂ 353|359 ?!599
Total, Miss., & Ala. 2,9BE,200 421,000 552,439 &0,B00D

! Excludes all offshore islands, which are shown in table ©

2 Includes Pascagoula River delta marshland

3 Tneludes Mohile River delta marshland
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Table 9

Effect on offshore islands

: Total area : Inundated area: Area lost

Island : (acres) : (acres) : {acres)

Sand . 112 112 (1)
Pelican 59 59 5Q
Dauphin 3,852 2,790 -
Isle Aux Herbes 691 691 -
Round 26 36 -
Horn 3,612 3,612 89
Petic Bois 1,329 1,329 3
Ship 1,172 1,172 251
Cat 2,344 2,344 140
Deer 518 518 -

Total 13,745 12,683 5642

(1) Area increased by about 8 acres due to accretiom
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Surmarv _of evacuees
(Mississippi coeastal counties)

: Kumber of : Kumber of
County : EVacuees : persons sheltered
Hancock 1,000 2,500
Harrison 50,000 15,652
Jackson 5,000 - 26,000
Toral . 56,000 &b 152
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Table 11

summary of residential units damaged or destroved, coastal counties

i Flooded arcas _t__ Non-Tlooded .ircas : ~ T TTotal T
County :Ho. of homes:No. of homes:No. of homes:No. of homes:Ho. ol homes:No. of homes
: _destroyed @ damaped  :  destroyed @ damaged @ destroyed ;o damapid
ancock, Miss, 936 4,007 S 1,516 e 5,58 )
ffarrison, Miss, T 0078 A I, 170 2,01 M 770
Jaclkson, Miss. 20 1,232 - __H,150 270 0, W8
Subtotal, Miss. 3,559 L4, a2 o I A bRG 1, 74
tiohi le, Ala, 7 8l 1/ L/ 7 an
Babilwin, Ala, 0 L, 487 _L.J' 1/ §] 1,487
Subtotal, Ala, 7 2,048 Lf 1/ 7 2, 34H
(FIRAND TOTAL
Hebile District 3,066 16,250 o2 25,842 J,EnA h2, 09!

R W b —— i,

1/ Mot reported

file:///G|/John%20Eringman%620-%20D 0%20N0t%20Del ete/HESdata/ CHPSsite/ U SHESdata/ A ssessments/camill e/table11.htm [10/28/2009 2:43:14 PM]


javascript:history.go(-1);

Go Back

Go Back

Table 12

Summary of commercial establishments damaged or destroyed, coastal counties

Flooded areas Hon=flooded arcas : Total
: Number of : Number of Humber of : Humber of ¢ Number of : Mumber of
County businesses : businesses ! businesses ; businecsses : businesses : husinesses
. destroyed :  damaged @ destroyed @ damaged @ destroyed :  damapged
Hancock, Miss. 52 150 5 a7 57 i 187
liarrison, Miss. 261 340 _l.,f" hh5 ] 1,045
Jackson, Miss, & ni - 179 4 430
Subtotal, Miss, 317 5A7 5 1,081 (K 1,668
Moubile, Ala. 1 1400 lf éf 1 100
Paldwin, Ala. 2 57 1/ 1/ 2 57
Subtotal, Ala, 3 In7 - - 3 157
GRAND TUVEAL
Mobile District 320 T4 5 1,081 a5 1,835

L/ Mot reporterd
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Tabice 13
Da=age estiates ior Moblle Dostrict rmavicotion projects
Shoaling causcd
Project ' Esti-ated * by Carillie
2o apE - feunic vards)

Pezrl River, Miss. & La. s 62,500 -
East Pearl River, Miss, 11,500 30, 0a0
"Wwolf & Jordan Rivers, Miss. 46,000 200, B0

Pass Christian Harbor, Miss, 35,500 -
Gulfport Harbor, Miss. 1,265,000 3,330,000
FEiloxi Harbor, Miss. 153,700 375,000
Pascagoula Harbor, Miss. E56,B00 2,130,000
BEayou La Batre, Ala. 65,500 200, 000
Bavou Coden, Ala. 17,800 11,000
Daupnin Island Bay, Ala. 21,200 46,000
Mobile Harbor, Ala. 34,500 3,150,000
Perdide Pass Channel, Ala. 34,500 100, 000
Gulf Intracoastal Waterway 138,000 &OC, 000
Total £3,471,500 10,212, 000

1
Includes cost for snagging and debris clearance
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Table lw

Marine damaces

: Estimated
Item : damages

MISSISSIPFI
Pass Christian Harber 5 3B0,000
Gulfport Harbor - 5,126,000
Bilowi Harbor 331,400
Harrison County Industrizl Waterway 14,500
Pascagoula Harbor 209,000
Miscellaneous small ecraft docks and piers 1,397,900
Deep draft ships 1,850,000
Barges 100, 000
Small craftc (commercial and recreational) 3,707,000
Moving small craft to safe harbors 1,582,300
Total, Mississippi 14,699,100

ALABAMA

Miscellaneous small craft docks and piers 924,000
GRAND TOTAL 15,623,100
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Table 15

Summary of estimated damages within inundated areans (in §1, 000)

_ Lategory

Reocidencial
Commercial
Imdustrial
Schools
Churches
Hospilals
Transportatl ion
Covernment
[Federald
Covernment

Marine
Agricultnre
Dehris Removal
titities

Hancock @ Harrison Jackson Mobile Baldwin @ State lotals Ul

County :  County : County :  County : County : Miss. : Ala. Totals
§2h,280 A 591,478.1 $15,819.5 §1,473.8 51,851.7 SEAT AR A 57,1250 S8 2

f,599.1 A7,697.1 1,478.5 1,266.13 1,40%2.2 75,7767 PLTIRLG FH A0

BO1.5 A,685.1 14,223.1 488.6 140 23,0007 G002 f M7,
1,276.1% 5,604.0 911.1 180.7 - 1,12 .0 80,7 Honay,
1,404 .8 5,119.1 923.2 A.1 - 7,687 .1 A1 T,

- 1n,701.3 2.0 - - 10, 703, 4 - P 7,
6,124, 1 13,339.0 2,288.7 1,139.7 222.7% 21,7518 1,302.0 PR

260.1 6,854 .4 1,192.2 L, 167.1 115 1 A, 0607 1,282 .9 LAY

414.0 2,667.1 317.4 29.2 4.4 13,3980 W LR AT

{Hon-Federal)

Bin.2 11,987.0 1,835.9 210.0 aih 1) 14,099, 0924 .0 15,027%.
6,232.0 528.0 100.0 200.0 1,500.0 h,ARD, 0 1, 7000 B, i,
5,250, 9,131.5 472.9 48.R i.7 14 BS54 7 h. G [
1,090.0 A, 600 .5 06.0 790.9 55,00 hARA, S BAS kv

56,449.8 240,482 .2 40,310.5 7,123.2 5,917.1 37,2420 13,040, 3 N, PR2

TOTALS
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Table

a

16

Summiry wf estimated damapes, by calepories, oulside [lomled aveas {in §1,000)

Haneo k {5 RN Jackaon I land M'T.J:T. Mobi le Ba lilwim o T
Latvpory o Lount v Lot v Lounty  Cpunties  Connty Loy __Tolals
Faeialet ial A I L T SEr_Na? S1,549, 0 7, 50%,0 $1%,597 .6
e s inl LN e 55 0 JHLLA 2,047 .10 E’l 2 LT
BELEIRR L rEUNE - . 1260 E E Hif, 1)
Sphog | FAILENY - 1,11, e,248.1 E E by dh?. b
e s fafh 1 NZ2n N fil.n H5.0 I-‘;‘l E niR, s
Hosspitals [wi. 174 L 1.8 - e 24
Pravsportal o = - - 1, 01%.0 o =] [
s ot - [, 92%.5 - 1.1 14,920 .8
ilvaderall .
LEARRE WEEETRLT - - H5.0 158.9 LT £2.5 LI
(vm=Foederal)
Arricalturs L, Db, 7 12,0610 1,832.0 K9, 1650 5,HO0. 0 & 500,10 BR, 498 5
by i« Remoeal Thi. 2 23371 FLLE 2,30%.9 M7 3.2 fh,227.7
PEilitjes L1 LI L A BB LN ?.231],0 NEOLIGTIRILE 22, 11,0
TOTALS 19, 910,11 LA T [y, J9 8 73,751.0 A, 109, 7 h,n5.7 1IR3, 560 4%
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VII

VIl - RELIEF AND MISCELLANEOUS EXPENDITURES
39. DEFINITION

Expenditures described in this section a-e those incurred by various relief and charitable organizations,
such as the American Red Cross and Salvation Army, and certain Federal and non-Federal
governmental agencies. These expenditures are not separable by areas: however, the major portion
was incurred in Harrison and Hancock Counties.

40. RELIEF EXPENDITURES

The Red Cross established 29 relief centers to provide financial assistance and service to the disaster
victims. In addition, 27 Red Cross mchbile units and seven army field kitchens loaned to the Red Cross
by the Third Army provided food service throughout the disaster area. Red Cross relief expenditures in
the Gulf coast area as of the end of the year 1969 amounted to about $15,000,000. The Salvation
Army, with its staff and volunteer workers, provided food and essential items to the disaster victims.
Cost of services rendered by the organization amounted to $689,000. Value of food and supplies
furnished to disaster victims exceeded $5,000,000.

41. FEDERAL AGENCIES

Many agencies of the Federal Government responded to requests for assistance and, under available
statutory authority, furnished personnel and supplies to aid the disaster victims and help them in
recovery operations. Data on expenditures incurred by those agencies as described herein are not
complete; however, estimates of principal expenditures are described in this section. Commitments
through Office of Emergency Preparedness, Small Business Administration, or other agencies to
reimburse local political subdivisions for property damages or make rehabilitation loans are not
presented since these figures are accounted for under damage appraisals elsewhere in this report.
Expenditures listed here for those agencies involved in reimbursing local entities or making
rehabilitation loans are primarily administrative costs.

As of 28 February 1970 the Mobile District expended $1,751,400 to cover personnel, overhead, and
miscellaneous costs associated with the administration of programs assigned them under Public Laws
81-875, 84-99, and 91-79, and related activities. Personnel and overhead expenses of the Small
Business Administration relative to the processing of loans amounted to about $30,800 as of 28
February 1970. This figure will undoubtedly increase as SBA continues to make loans to disaster
victims. The Department: of Housing and Urban Development provided services and emergency
housing for disaster victims. Five thousand mobile homes were moved into the disaster areas to
provide temporary housing for the homeless. Over 3.000 of these were dispatched to Mississippi.
Estimated cost associated with this program amounted to $15,000,000. The Economic Development
Administration, Department of Commerce, provided $584,000 in technical assistance funds with which
to plan and coordinate redevelopment in Mississippi.
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Over 350 homeless boys of the Neighborhood Youth Corps assisted local government units in
Mississippi in recovery tasks such as unloading and distributing supplies. Activities of the Youth Corps
were financed through a $100,000 allocation from the Department of Labor's Manpower Training Fund.
The Department of Labor also allocated $104,000 to the Mississippi Employment Security Agency to
cover the cost for additional staff members and for related needs. The Department of health, Education
and Welfare contributed materials, services and funds. Estimated expenditures amounted to
$4,250,000 for affected areas alone the Gulf coast and in Virginia, the majority being spent in
Mississippi. Supplies from General Services Administration's depots were rushed to all sectors of the
disaster area. Cost of logistical support by GSA is estimated at over $500,000. The National
Aeronautical and Space Administration's Marshall Space Flight Center in Huntsville, Alabama,
dispatched disaster teams, a 200-bed civil defense packaged hospital, and essential supplies to the
stricken area. Estimated cost of this operation was about $40,000. Employees and contractors of
MSFC contributed over $230,000 in money and services. NASA's Mississippi Test Facility served as
an emergency shelter for about 1,500 persons. Equipment and personnel from the facility were also
dispatched to aid in recovery operations along the Mississippi coast. Heavy equipment, trucks,
medicines, food, and other supplies were either loaned or donated. The estimated expenditures
incurred by the Mississippi Test Facility for the recovery operation was slightly over $2,000,000. The
Office of Economic Opportunity granted over $325,000 to agencies to establish methods for poor
people to utilize available food assistance programs.

The Bureau of Accounts, Department of the Treasury, established an office in Gulfport to expedite
disbursement of loans from the Small Business Administration. Estimated cost of the emergency
service was $16,003. Supplies furnished by the Office of Civil Defense, to emergency shelters in
Gulfport and Biloxi alone amounted to about $88,000. About $125,000 was expended by the Post
Office Department to repair damaged postal facilities and restore postal services. The Soil
Conservation Service assisted in timber salvaging operation at an estimated cost of $22,200. In
addition, the US Forest Service incurred $480,000 additional expense for fire control. Above normal
administrative expense to the Civil Service Commission in personnel reassignment activities amounted
to $1,300. Many military units supplied equipment and manpower necessary to expedite the clean-up
and rehabilitation operations. No information is available as to the extraordinary expenses incurred by
these units. Other Federal agencies furnished assistance, absorbing the cost in their normal operating
budget.

41. NON-FEDERAL AGENCIES

Under Public Law 83-875 many of the expenditures by state and local agencies were reimbursed by
the Federal Government. To be eligible for reimbursement. The expenditures for personnel, supplies,
and services must be over and above those expenses normally incurred during routine operations.
Expenditures reimbursed under Public Law 81-875 are included under Government (non-Federal) in
the damage appraisal section of this report. Those non-Federal expenditures not accounted for
elsewhere in this report, aggregating $813,000, include principally the cost of emergency medical
supplies and salaries required for carrying out the State's health program, additional policing activities
not reimbursed by OEP as of the date of this report, and miscellaneous items. Admittedly, some
expenditures by local and state agencies would not have been reimbursed or possibly may have been
overlooked. However, these expenses are considered insignificant in comparison to the overall picture.
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43. SUMMARY

Estimated expenditures by various Governmental agencies and relief, organizations, not separable by
areas, are summarized as follows:

Federal acencies . . . . . . . . §25,647,700
Non-rederal agencies . . . . . . B13,000
Reliel crpganizations . . . . . . 20,689 000

Totel . . . . . . .« . . . . 47,149,700
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VIl - SUMMARY OF DAMAGES AND DISASTER RELIEF EXPENDITURES
44. MOBILE DISTRICT

Table 17 summarizes all estimated damages and expenditures incurred within the Mobile District.

Table 17

Summary of estinzred damages:, Mobile Distriet

Lozation ' Damages
Hencock Countvy 576,359,800
Harricpr Countvw 309,056,900
Jezrsen Coumtvw 21,020,300
LNLiENt counties of Mississippi 73,751,004

Tozal, Mississippi 310,188,000
Mobile Countw ' 13,232,900
Baldwin County 10,422 800

Total, Alabama 23,655,700
Inceparable 47,140 700

TOTAL 580,993 400

45. TOTAL ESTIMATED STORM DAMAGES

Detailed estimates of damages have been made by the Mobile and New Orleans Districts and
preliminary estimates by the Norfolk District, the latter for river flooding primarily in Virginia and
adjacent areas. Damages by district are summarized as follows:

Mobile District . .. ...... $581,000,000
Orleans District. . . . .........$250,000,000
Norfolk District (Preliminary). . . $140,000,000

Total. . ........... $971,000,000
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