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SYLLABUS

The purpose of this study was to define the beach erosion and the
hurricane-induced flooding problems in Duval County, to determine the
most economical methods of alleviating those problems, and to determine
the division of costs between the Federal Government and local interests.

The District Engineer finds that most of the shore of Duval County
south of the ocean entrance to St. Johns River has been eroded by wave
action and ocean currents, and that severe damages have been sustained
as a result of that erosion. He finds that hurricane-induced flooding
is not a significant problem. Improvement of the eroded shore is needed
to provide adequate erosion control and to satisfy future recreational
bathing needs.

The study determines that the most practicable plan of improvement
would involve artificizl placement of fill to form a protective and
recreational beach for about 10 miles of shore in the reach between
St. Johns River and the Duval County - St. Johns County line, and
periodic nourishment of the restored beach when needed. The improved
beach would provide a level berm 60 feet wide at elevation 11 feet,
mean low water. The expected seaward slopes, as shaped by wave action,
would be about 1 on 20 from the seaward crest of the berm to mean high
water, thence 1 on 30 to mean low water, and thence 1 on 45 to inter-
section with the existing bottom. Placement of 3.75 million cubic
yards of material would be required. Stability of the restored beach
would be accomplished by periodic replenishment of losses. Material
for initial improvement would be pumped from inland sources by hy-
draulic dredge. Material for period nourishment would be obtained
partly from those inland sources and partly from shoal areas near the
mouth of St. Johns River. The estimated first cost, exclusive of
preauthorization study costs, and including costs of lands, easements,
and rights-of-way is $4,140,000. The estimated annual costs for
interest and amortization and periodic nourishment equal $565,000.

It is determined that the improvement is economically Jjustified and
adoption of a Federal project is warranted.

The District Engineer therefore recommends, subject to certain
conditions of local cooperation outlined in paragraph 65, adoption of
the plan of improvement as a Federal project at a first cost to the
United States presently estimated at $2,266,000 (55.4 percent of the
first cost of the project exclusive of lands, easements, and rights-of-
way), plus $231,000 (57.7 percent of the total nourishment cost of the
project) annually for periodic nourishment for a period of 10 years.

i (R 2-12-65)
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U. S. ARMY ENGINEER DISTRICT, JACKSONVILLE
OFFICE OF THE DISTRICT ENGINEER
CORPS OF ENGINEERS
JACKSONVILLE, FLCRIDA

SAJVR NOV 16 1964

SUBJECT: Beach Erosion Control Study, Duval County, Florida

THROUGH: Division Engineer
U. S. Army Engineer Division, South Atlantic
Atlanta, Georgia

TO': Chief of Engineers
Department of the Army
Washington, D. C.

I. INTRCDUCTION

1. Authority.--This report is in response to the following
resolutions adopted January 7, 1963, and June 19, 1963, respectively:

a. Resolved by the Committee on Public Works of the
United States Senate, That in accordance with Section 110
of the River and Harbor Act, approved October 23, 1962,
the Secretary of the Army be, and is hereby, requested to
cause to be made, under the direction of the Chief of Engi-
neers, & survey of the shores in Duval and St. Johns Coun-
ties, Florida, with particular reference to Neptune Beach,
Florida, and such adjacent shores as may be necessary, in
the interest of beach erosion control, hurricane protec-
tion, and related purposes.

. Resolved by the Committee on Public Works of the
House of Representatives, United States, That in accord-
ance with Section 110 of the River and Harbor Act, approved
October 23, 1962, the Secretary of the Army be, and is
hereby, requested to cause to be made, under the direction
of the Chief of Engineers, a survey of the shores in Duval
and St. Johns Counties, Florida, with particular reference
to Neptune Beach, Florida, and such adjacent shores as may



be necessary, in the interest of beach erosion control,
hurricane protection, and related purposes.

Preparation of two separate reports on the survey of Duval and St.
Johns Counties shores was approved by the Chief of Engineers May 27,
1963, provided that such procedure was satisfactory to the congres-
sional and local interests concerned.

2. Scope and purpose.--The study is of survey scope. This re-
port covers the entire ocean shoreline of Duval County, about 16
miles. The purpose of the study is to survey the shores of Duval
County and to determine the need and feasibility of providing meas-
ures to control beach erosion and prevent hurricane-induced flooding.

3. The study includes an economic analysis of the problem and
a determination of the extent to which local interests are qualified
for Federal aid under terms of Public Law 826, 84th Congress, as
amended by Public Iaw 874, 87th Congress.

L. Prior reports and studies.--Prior reports involving shore
processes in Duval County have been primarily in connection with the
Federal navigation project, St. Johns River, Jacksonville to the
Ocean. The latest published report on that project is Senate Docu-
ment 179, 79th Congress, 2d Session. A survey-review report on Jack-
sonville Harbor is currently nearing completion. A preliminary-
examination report on St. Johns River, Fla., Jacksonville to the
Ocean, was made in 1948. The examination was made with a view to
determining the effect of the Federal project improvements at the
entrance to St. Johns River on the shoreline contiguous thereto. Con-
clusions reached in the 1948 report were as follows: (1) The Fed-
eral navigation improvements at the entrance to St. Johns River have
caused accretion to the shorelines contiguous to the jetties, which
has directly benefited local interests by formation of additional
land and by preventing erosion from natural causes which would have
otherwise resulted; (2) the erosion and damage complained of south of
and remote from the entrance are due almost entirely to natural
causes and only to a minor and indeterminate extent to the jetties or
other project works; (3) dredging of material from the St. Johns
River has had little effect on the shorelines; (4) erosion of the
shoreline occurred before the harbor structures were built and pre-
sumably would have continued had they not been provided; (5) present
erosion and damages are no more than were anticipated when the beach
developments were made; (6) alteration of the harbor structures is
unnecessary and would serve no useful purpose insofar as erosion at
the locality is concerned; and (7) if local interests desire develop-
ment of a detailed plan of improvement for beach protection it can be

2 (R1-L-65)



done on a cooperative basis. Other reports on beach erosion in Duval
County by municipal and county engineers, and consulting engineers
were submitted in a public hearing held May 18, 1948 in Jacksonville
Beach for the 1948 preliminary-examination report. Those reports
were incorporated in the 1948 public hearing records.

5. A letter report, dated December 7, 1962, on the damaging
effects of the November-December 1962 northeast storm in Duval County
was prepared by this District at the request of the Federal Office of
Emergency Planning. Jacksonville Beach and Neptune Beach were subse-
quently declared disaster areas due to damages resulting from that
storm. Temporary emergency relief measures that were provided, as
well as the characteristics of the storm and its effects, are dis-
cussed later in the report.

II. DESCRIPTION

6. General.--Duval County is loczted cn the ugper east coest
of Florida, within 20 miles of the Florida-Ceorgia State line. The
length of ocean shoreline is about 16 miles. The Duval County shore,
a barrier beach with a low tidal marsh and lagoon behind it, is sep-
arated from the mainland by the Intracoastal Waterway. It is bounded
on the north by Nassau Sound and interrupted in the north-south direc-
tion by Fort George Inlet and the mouth of St. Johns River. The
barrier beach, ranging in width from about 3,000 feet to about 13,000
feet and in elevation from about 10 feet to over 30 feet, mean low
water*, is highly developed in the approximate southern half and vir-
tually undeveloped in the northern half, except for Mayport Naval
Station and a State Park. The locality is shown on United States
Coast and Geodetic Survey Charts Nos. 577, 841-SC, and 1243, and on
plate 1 accompanying this report. Figure 1 shows an aerial view of
the entire county frontage. The photograph was taken January 15,
196k, at about low tide.

7. The study area consists of Little Talbot Island, a small
peninsula of Fort George Island, the ocean frontage of the United
States Naval Station at Mayport, an unincorporated county area imme-
diately south of Mayport Naval Station known locally as Seminole
Beach (recently redesignated Chosen Beach) and the towns of Atlantic
Beach, Neptune Beach, and Jacksonville Beach.

*Unless otherwise indicated, all stages and elevations throughout
this report refer to mean low water datum.
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8. Little Talbot Island, a State Park occupying about 2,500
acres, is of irregular shape with widths of about 2,000 to 4,000 feet
and a length from north to south of about 5 miles. The ocean shore-
line is crescent-shaped; the point of maximum indentation is near the
middle of the island. South of Little Talbot Island is Fort George
Inlet and a small peninsula of Fort George Island formed by the north
jetty at the mouth of St. Johns River. Figure 2 shows an aerial view
of the area from Nassau Sound to St. Johns River. The photograph was
taken January 15, 1964, at about low tide.

9. From the jetties south for about 4 miles the shoreline is
slightly concave; thence south for about 29 miles to St. Augustine
Inlet, in St. Johns County, it is generally straight and unbroken by
tidal inlets. The beach along this area is composed of fine, hard
sand with a minimum of shell content, which when damp compacts into a
hard smooth surface suitable for motoring during low tide. The excel-
lent motoring afforded by the beaches is one of their chief attrac-
tions to visitors and residents alike. Figure 3 is an aerial view of
the study area south of St. Johns River. The photograph was taken
January 15, 196k, at about low tide.

10. The first mile of the ocean shoreline south of St. Johns
River jetties is occupied by United States Naval Station at Mayport.
The beach at Mayport is composed of very fine sand and is unusually
flat for an eroding beach. The dune line, with elevations as high
as 20 feet, is nearly continuous and is, at times, heavily attacked
by erosion. A nearly vertical dune face existed prior to artificial
restoration by the Navy in 1963. The beach and dune at Mayport are
particularly vulnerable during storms.

11. Atlantic Beach, Neptune Beach, and Jacksonville Beach, ag-
gregating about 5 miles in length, are highly developed with homes,
apartment houses, resort motels and hotels, and concession facilities
throughout. Jacksonville Beach is the principal recreational and com-
mercial community in the beach area. The 1960 permanent populations
of Jacksonville Beach, Neptune Beach, and Atlantic Beach were 12,049,
2,868, and 3,125, respectively; the percent increases in population
from 1950 to 1960 were 82 percent, 62 percent, and 95 percent, re-
spectively. In the summer months these Tigures are about quadrupled
due to the influx of temporary residents and visitors from inland
sections of all the southeastern states, especially north Florida and
south Georgia. The metropolitan Jacksonville area population in 1960
was 372,569. The population of Duval County in 1960 was 455,411; an
increase of 48 percent since 1950. All figures of permanent popula-
tion are from official censuses by the United States.
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12. St. Johns River, Fla., Jacksonville to the ocean (Jackson-
ville Harbor).--The existing Federal navigation project provides for:
A channel 3% feet deep and 40O to 1,200 feet wide from the ocean to
Commodore Point via a cutoff 500 feet wide from Fulton to Dame Point
and via Terminal Channel, and thence 22 feet deep to the Florida East
Coast Railway Bridge at Jacksonville; Arlington Cut, 30 by 300 feet;
a navigation and floodway channel 26 by 200 feet along south side of
Commodore Point; an approacl: and mooring basin 20 feet deep, 1,300
feet long at 20-foot depth contour and 600 feet long at pierhead line
near Naval Reserve Armory in south Jacksonville; & depth of 2k feet
between that depth contour and the pierhead line from Hogan Creek to
the foot of Iaura Street; a depth of 28 feet to within 60 feet of
pierhead line between foot of Laura Street and St. Elmo W. Acostc
Bridge; construction of training walls and revetments; and mainte-
nance of two converging, rubblestone jetties built at the entrance
under a previous project. The easterly section of the bar cut has
been dredged to 42-foot depth with Navy funds. The north jetty is
14,300 feet long, and the south jetty is 11,183 feet long. The jet-
ties are parallel and 1,600 feet apart for 4,022 feet from the sea
ends. The jetties are described further under the paragraph on
existing structures appearing later in the report. As stated in par-
agraph 4, a survey review of Jacksonville Harbor to determine the
feasibility of modifying the existing project is nearing completion.

13. The Intracoastal Waterway from Jacksonville to Miami, a
Federal navigation project, traverses the entire county. Authorized
project dimensions are 12 by 125 feet from Jacksonville to Fort
Pierce, thence 10 by 125 feet to Miami. Authorized dimensions have
been provided as far south as Broward County.

14. Fort George Inlet is an unimproved natural inlet located
immediately north of the mouth of St. Johns River. The hydrography
of the inlet, which is characterized by large shoals and breakers,
changes continuously. The throat of the inlet is generally about
1,000 feet wide, with depths ranging from 1 to 13 feet. The insta-
bility and migration of the inlet are discussed in appendix C.

15. Nassau Sound separates Amelia Island from Talbot and Little
Talbot Islands, and is the northern boundary of Duval County at the
ocean. The sound is about 14,000 feet wide at the seaward edge and
3,500 feet wide at the narrowest point, near the bridge for highway
AlA. The mouth of the sound is generally blocked by a complex sys-
tem of large shoals. One large shoal, Bird Island, is above mean
high water at this time. The area is very changeable and there are
no recent detailed surveys available. According to the latest Coast
and Geodetic Survey charts, depths in the sound vary considerably--
from mean low water to 35 feet.




16. Publicly owned shore-front property.--Upland public prop-
erty west of the seawall, or the toe of the dune in unprotected areas,
consists of: Little Talbot Island State Park, about 24,000 feet;
United States Naval Station at Mayport, about 5,700 feet; 5 easements
totaling 180 feet at the unincorporated county area south of Mayport;

' 16 street ends in Atlantic Beach totaling 625 feet; 26 street ends in
Neptune Beach totaling 1,209 feet; 59 street ends and walkways in
Jacksonville Beach totaling 3,537 feet; and a public pavilion and rec-
reational area at Jacksonville Beach of 590 feet. In addition, east
of the seawall or the toe of the dune the entire length of ocean beach
is publicly owned. There are no restrictions whatsoever to public use
of the beaches of the county south of the Mayport Naval Station.

17. Privately owned shore-front property.--West of the seawall
or dune line there are about O miles of privately owned property front-
ing the public beach. BExcept for about 2 miles south of Mayport Naval
Station, the area is highly developed with private residences, motels,
apartments, and concession facilities catering to veach visitors and
tourists. The value of private property along the ocean front is in
the millions.

18. Access to beaches by the public.--A 1925 Act of the State
of Florida legislature declared portions of the beaches of Duval
County to be a public highway, but subject to the paramount right of
the public to them for bathing and recreation. Vehicular traffic
along the beach is restricted at times in the interests of public
safety. In practice and in actuality, all of the beaches in Duval
County are open to the public at all times except for the 5,700-foot
frontage of the United States Naval Station at Mayport. Unrestricted
access to the beach is by ramps and by numerous street ends which are
open to the general public.

19. Water pollution.--Coastal areas near large urban centers
are subjected to intense recreational usage, but require the presence
of clean water for meximum utility, especially for swimming. Yet, in
a number of instances throughout the nation, improperly or inade-
quately treated sewage and industrial or ship wastes discharged in
the waters near these beach areas have made it necessary, because of
the resulting dangers to health, as well as for esthetic reasons, to
close the areas tc all uses involving human contact with the water.
Those situations are particularly serious because of the large popula-
tions involved, and the consequent need to utilize every possible
mile of beach front for recreation to the maximum extent possible, if
the people of those areas and recreation-seeking visitors are to be
Provided with adequate recreational opportunities under suitable

(93



conditions of esthetic acceptability and minimum crowding. In the
past two decades there have been notable instances of the effects of
pollution on beach arecas. In California, the beaches of Santa Monica
Bay were closed from 1942 to 1951 because of pollution. In the Lake
Michigan area a number of beaches near Milwaukee were closed during
the summer of 1960 and again in 1961 because of pollution of the adja-
cent lake, and beaches near Chicago were threatened with closure. At
Cleveland, Ohio, beaches have been closed every summer for several
years because of pollution in lLake Erie. Beaches near Detroit were
closed in 1961 for the same reason. Similar situations exist or have
existed as recently as 1962 in the New York metropolitan area.

20. The importance of maintaining unpolluted coastal waters in
Florida cannot be overemphasized. As a general rule, the public uses
all sandy beaches in the State for recreational bathing. There would
be a serious impact on the well-being of the bathers, and the economy
of the entire State would be adversely affected were coastal waters
permitted to become polluted. Accordingly, it is established policy
in all beach erosion control investigations to determine the existing
quality of coastal waters in the study area, and to make it a project
condition of local cooperation that those coastal waters be main-
tained in an unpolluted condition so as to safeguard the health of
bathers. By letter of April 27, 1964, the Duval County Board of Com-
missioners transmitted a statement of the County Health Department
relative to the bathing beaches. The Duval County Health Department
stated that, at the present time, there is no pollution of water at
the bathing beaches to an extent which might constitute a hazard to
the health of bathers. Furthermore, that organization stated that
all applications to dispose of waste or other material potentially
hazardous to health are carefully screened by its office and by the
Florida State Board of Health to prevent, insofar as possible, the
occurrence of pollution of the beaches.

III. STATEMENT OF THE PROBLEM AND IMPROVEMENTS DESIRED

21. The beach erosion problem.--The problem in Duval County is
one of erosion and lowering of the beach profile where protected by
seawalls and recession of the dunes where unprotected by seawalls.
Erosion of the beach and dune places seawalls and other structures in
a position vulnerable to severe damage, especially during storms.
Instability and erosion of the Duval County shores was reported as
early as 1834. The erosion and damage to the beach, seawalls and
ocean-front property have been accelerated and greatly magnified dur=-
ing storms, especially the storms of 1925, 1932, 1947, 1962, and the




most recent severe storm of September 1964 (Hurricane Dora). As a
result of such storms the beach level is lowered and the width is
reduced. Thousands of feet of seawall are damaged or destroyed,
vehicular access ramps are damaged or destroyed, valuable ocean-front
property is eroded, and, most important, use of the principal recrea-
tional beach in the tributary area is impaired. Figures L4-8 show
results of the storms of 1947, 1962, and 196L. Natural buildup of
the beach during the swmer months generally alleviates the situation
to some degree, though complete recovery seldom occurs. However, ero-
sion during the winter months still leaves the shore vulnerable to
possible severe damage from storms.

22. TImprovements desired.--Local interests desire study and
long-range planning to define the improvements needed to combat ero-
sion and hurricane-induced flooding to insure the availability of a
recreational beach and to prevent further damage to the lands and
property adjacent to the ocean shores of Duval County. Local inter-
ests also desire that this investigation determine the effect of the
St. Johns River jetties on adjacent oveaches.




EFFECTS OF SEPTEMBER 1947 NORTHEAST STORM

FIGURE 4



EFFECTS OF NOV.-DEC.1962 NORTHEAST STORM

FIGURE 5



EFFECTS OF NOV.-DEC.1962 NORTHEAST STORM

FIGURE 6
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23. Public hearing.--The District Engineer conducted a public
hearing in Jacksonville Beach July 23, 1963, to discuss beach erosion
problems in Duval County with local interests and to receive their
views relative to the need and feasibility of providing remedizl im-
provements. There were about 80 persons present. The Board of
County Commissioners of Duval County, which is the local sponsoring
agency, and the beach communities of Atlantic Beach, Neptune Beach,
and Jacksonville Beach were represented at the hearing. It was
brought out in the hearing that local interests believe that the jet-
ties at the mouth of St. Johns River (entrance to Jacksonville Harbor)
contribute significantly to the beach erosion problems of Duval
County. A copy of the hearing record accompanies this report. A
brief digest of the hearing is given in appendix A.

IV. FACTORS PERTINENT TO THE PROBLEM

2L, Geology.--The State of Florida occupies only a part of a
much larger geographic unit, the Floridian Plateau. The deep water
of the Gulf of Mexico is separated from the deep water in the Atlan-
tic Ocean by a partially submerged platform nearly 500 miles long and
about 250 to 450 miles wide. The plateau for many millions of years
has been alternately dry land or covered by shallow seas.

25. The east coast of Florida from the Georgia line to Miami
Beach, a distance of more than 350 miles, consists of a series of
sandy barrier islands, broken here and there by inlets. For the most
part, the beach is rather straight. The Duval County shoreline, a
barrier bar with a swamp behind it, is typical of young shorelines of
emergence. According to one geological theory, the barrier bar has
been built during recent times from material cut from the sea floor
by wave action in front of the bar and to a lesser extent by deposi-
tion of sand from the southward moving currents. Another theory
holds that the bar was formed as an offshore bar during a time of
higher sea level and became dry land upon lowering of the sea level
with respect to the land. Prior to the recent emergence, the Duval
County shoreline was inundated by the Pamlico Sea.

26. The normal development for such beaches as those in Duval
County would be for the shoreline or barrier bar to be moved back
against the mainland. As the water is deepened in front of the bar,
more direct wave action, especially during storms, is able to attack
the bar, tending to move it shoreward.

27. Littoral materials.--Silica sand on the Florida east coast
is that which has been carried down to the sea by the Savannah,
Altamaha, and by other rivers of Georgia and the Carolinas, and grad-
ually shifted southward by shore currents and wave action. Due to




the geological history outlined, the underlying material of practi-
cally all the beaches contains a large proportion of a sand and shell
mixture of loose or unconsolidated sedimentary form which was de-
posited during the later stages of emergence.

28. The general effect of the southward movement of sand by
shore currents and wave action has been to provide and to maintain
the supply of siliceous material generally forming the dunes and
beaches, and at places to cover the calcareous materials that were
deposited when the area was under water. The beaches of Duval
County are generslly composed of fine, hard sand with a minimum of
shell content which, when damp, compacts into a hard, smooth surface
excellent for motoring, especially at low tide.

29. Surface sand samples were obtained from the dune, the back-
shore, the foreshore, and at elevations -3, -6, -12, -18, and -30
feet on five representative beach profiles. 1In addition, samples
were obtained at elevations -18, -30, -38, and -LO feet on two pro-
files adjacent to the north and south jetties at the mouth of S5t.
Johns River. Median diameters of the samples obtained ranged from
0.01 to 2.10 millimeters. Average median diameters of samples col-
lected along the backshore ranged from 0.12 to 0.50 millimeters; aver-
age median diameters of samples collected along the foreshore ranged
from 0.16 to 0.66 millimeters. Tabulations of the median diameter of
the sand samples collected, and detailed information concerning beach
material are contained in appendix B.

30. Littoral forces.--a. Winds.--(1) Records of the United
States Weather BRureau station at Jacksonville for the period 1S51-
1960 were used in compiling the wind diagram shown on plate 1. The
diagram indicates the velocity in four separate velocity groups, the
directions from which the winds blow, and the duration in days. The
diagram indicates that the direction of the predominant onshore winds
is northeast. The following tabulation gives the percent of time and
direction from which the winds blow as indicated by those records.

Yearly average winds at Jacksonville, Fla.
(from observations 1951-1960)

Percent Percent Percent
Direction of time Direction of time Direction of time

N 10.4 SE 12.3 W 150
NE 1k .2 S 1.5 NW 10.7
E 10 .4 SW 16.4 Calms 0.9
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(2) Yearly cumulative average winds over the Atlantic
and gulf coasts, compiled from records of the United States Hydro-
graphic Office, are shown in the offshore wind diagram on plate 1.

The wind rose in each square shows the yearly average winds that have

prevailed within that square as reported by ships at sea from 1879 to

1933. The diagram shows that in the 5-degree square off Duval County

average winds in the Atlantic Ocean blow from the different directions
as tabulated below.

Yearly average offshore winds
(from observations 1879-1933)

Percent Percent Percent
Direction of time Direction of time Direction of time

N 9 SE 6 W 7

NNE 5 SSE Y WNW L
NE 12 S 6 NW 8
ENE 5 SSW 3 NNW 3
E 8 SW 11 Calms 2
ESE L WSW 3

b. Swells and waves.--(1) The ocean swell diagram on
plate 1 shows, for the b-degree square of ocean area off Duval County,
the percentage of observations during which swells from given direc-
tions occurred between 1932 and 1942. The swells are classified
according to the height of waves and are indicated on the diagram by
the width of lines. Because of the configuration and bearing of the
shoreline, swells approaching from the north and northeast cause a
southerly littoral drift; swells from the south and southeast cause
a northerly drift. Swells from the east approach the study area nor-
mal to the shoreline and probably create very little drift in either
direction. Seasonally, the analysis of data for the period 1932-19L2
for the study area indicates that except for the months June, July,
and August, the prevailing and predominant swells approach from direc-
tions which set up a southerly drift. Swells during June, July, and
August approach from directions which set up a northerly drift.

(2) Gage-recorded wave data are not available for
Duval County. However, 20-foot waves were reported offshore along
the beaches during the 1944 hurricane; 20- to 30-foot waves were re-
ported offshore during the 1964 hurricane (Dora). During the 1932
northeast storm, waves were reported to have reached a greater height
than at any time during the preceding 60 years. On ocecasions, during
northeast storms and after the beach has eroded, large waves during
high tides have overtopped the seawalls. The ramps leading from the
streets to the beach are the principal points through which flood
waters penetrate upland areas during high tides and waves.



c. Tides and currents.--The mean range of tide in the
Atlantic Ocean at Duval County is 5.2 feet. The range varies from
5.4 feet at Nassau Sound to 4.9 feet at the south jetty of the St.
Johns River. The spring tide range is from 6.3 feet at Nassau
Sound to 5.7 feet at the south jetty. The lowest tide to be ex-
pected is 3 feet below mean low water. Ocean tide-gage data for hur-
ricanes and severe northeast storms of record are not available. How-
ever, a tide of at least 2.5 feet above mean high water was esti-
mated during the November-December 1962 northesast storm. Tidal
current velocity in St. Johns River at the strength of the current
is about 2.9 miles per hour near the mouth. A crosscurrent of con-
cern to navigators of deep-draft ships is reported to occur off the
end of the north jetty of St. Johns River. Northerly winds cause &
strong southerly set on flood tide.

d. The net result of littoral forces in Duval County is to
produce a predominately southerly drift.

31l. Storms and their effects.--The study area is in a zone sub-
jected to tropical storms of hurricane intensity. The study area is
also subjected to relatively frequent coastal storms from the north-
east (extra-tropical). Specific hurricanes and northeast storms and
their effects on the beaches of Duval County are discussed in detail
in appendix C.

32. Hurricanes.--The paths of hurricanes which have passed
within 50-mile and 150-mile radii of Jacksonville are shown on plate
1. The study area has experienced, within a 150-mile radius, Lk
storms of hurricane intensity between 1330 and 196k, inclusive, or an
average of one hurricane every 3 years. However, only 19 hurricanes
passed within a 50-mile radius in that period, or an average of one
hurricane every 7 years. With the exception of Hurricane Dora (Sep-
tember 1964), the effect of hurricanes on the beaches at Duval County
has not been as severe as that of many northeast storms. Storm-
damage analysis made for evaluation of anticipated project benefits
indicated that very few hurricanes since the early part of the cen-
tury caused major beach erosion damage. The short duration of
hurricane-force winds and waves in the area has usually limited the
severity of erosion damage.

33. Northeast storms.--large, intense Atlantic storms, gener-
ally caused by a stationary high pressure area north of a low pres-
sure area at the southeastern part of the United States during the
winter months, have caused great damage to beaches and ocean-front
property, not only at the Jacksonville beaches but along practically
the entire east coast of Florida. Particularly severe northeast
storms occurred in 1925, 1932, 1947, and 1962. Several lesser north-
east storms adversely affected the Duval County beaches in 1963.




34. Shoreline changes.--Comparative positions of shoreline over
the period of record are shown on plates 2-4., The bases for compari-
son are surveys made by the United States Coast and Geodetic Survey
in 1858, 1923-2k, 1951-54, 1958-59, and by the Corps of Engineers in
October-December 1963. Details are presented in appendix C.

35. Changes in shoreline positions over various periods are tabu-
lated in table C-1 of appendix C. The data indicate advance in the
shoreline north of St. Johns River and recession in the shoreline south
of the river except in the extreme south end of the county. The ocean
shoreline of Little Talbot Island advanced considerably during the
period of record--about 16 feet annually from 1923-24 to 1963. In
1853 the south end of Little Talbot Island was near the confluence of
Fort George River and Simpson Creek. Immediately south of the island
a long sand bar was covered during high tide. Since 1853 the south
end of the island extended about 9,000 feet southward.

36. For the short-term period of 1958-59 to 1963, data for the 1k
profiles south of the jetties show both advance and recession in almost
equal distribution. Analysis for the period 1923-24 to 1963 shows an
average total recession of 79 feet from the south jetty for a distance
of about 6.5 miles southward and an average total advance of 56 feet
for the remaining distance of about 3.5 miles to the south county line.
Changes in the Neptune Beach-Jacksonville Beach area reflect the emer-
gency restoration carried out there in 1963 at the direction of the
Federal Office of Emergency Planning. Changes immediately south of
the jetties reflect the restoration made at the Mayport Naval Station.

37. Offshore depth changes.--Comparisons of offshore depth changes
are based on the surveys of 1874-75, 1923-2k, 1953-54, 1958-59, and
1963. The results of those surveys are shown on plates 2-7. Details
are in appendix C. Changes in the position of offshore depth contours
from 1874-75 to 1923-2L, 1923-24 to 1953-54 (north of St. Johns River),
1923-2k to 1958-59 (south of St. Johns River), 1953-54 to 1963 (north
of St. Johns River), 1958-59 to 1963 (south of St. Jobns River), and
summarized from 1923-24 to 1963 are given in table C-2 of appendix C.
The 6- and 12-foot depth contours on Little Talbot Island advanced
during the period 1923-2L4 to 1953-54 and receded during the period
1953-54 to 1963, with the net average change being about 900 feet and
890 feet of recession, respectively. The 18-foot depth contour on
Little Talbot Island advanced 1,660 feet during the period 1923-24 to
1953-54 but receded 340 feet from 1953-54 to 1963. The 6-, 12-, and
18-foot depth contours in the reach south of St. Johns River receded
for the periods 1874-T75 to 1923-2h, 1923-24 to 1958-59 and 1958-59 to
1963, the average net change from 1923 to 1963 being about 320 feet, (\‘
250 feet, and 330 feet of recession, respectively. The 30-foot depth

~~
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contour in the reach south of St. Johns River receded during the
periods 1923-24 to 1958-59 and 1958-59 to 1963, the net change being
about 350 feet of recession from 1923 to 1963. As may be deduced
from the above data, the trend of offshore contour movement south

of St. Johns River is predominantly recessive.

38. Comparative beach profiles.--Profiles obtained in 1963 were
compared with those constructed from the survey of 1923-24, the sur-
vey of 1952-53 north of St. Johns River, and the survey of 1958-59
south of S5t. Johns River. Plottings of the comparative profiles are
on file in the office of the District Engineer (plates 1-10 of map
file No. 24-28,620). The comparative profiles, with adjustments to
reflect artificial nourishment placed on the beach in 1963 at Jack-
sonville Beach, Neptune Beach and Mayport Naval Station, are the
basis for the volumetric accretion and erosion changes discussed in
the next paragraph and used to estimate future nourishment require-
ments.

39. Volumetric accretion and erosion.--Volumetric changes in the
study area are given in tables C-3, C-L, and C-5 of appendix C. The
tables show the changes, the net change, and the average annual change
from 1923-24 to 1953-54, 1953-54 to 1963, and 1923-2L to 1963 at Little
Talbot Island, and from 1923-24 to 1958-59, 1958-59 to 1963, and 1923~
1963 for the reach south of St. Johns River. Data in the tables have
been divided to show changes in the profiles landward and seaward of
the approximate 18-foot depth contour, where data seaward of that
depth were available. Data show long-term accretion at Little Talbot
Island except for some heavy short-term erosion from 1953 to 1963 pri-
marily attributable to offshore channel shifting and relocation under
the influence of Nassau Sound and Fort George Inlet. The net average
annual change at Little Talbot Island for the period 1923-24 to 1963
is 188,000 cubic yards of accretion. That change occurred landward
of the 18-foot depth contour.

LO. South of St. Johns River, for the period 1923-2L to 1958-59,
the average annual erosion rates were 77,000 cubic yards landward of
the 18-foot depth contour and 35,000 cubic yards seaward of the 18-foot
depth contour, or a total of 112,000 cubic yards. Average annual net
changes from St. Johns River to the Duval County-St. Johns County line
for the period 1923-2L4 to 1963 were 191,000 cubic yards of erosion
landward of the 18-foot depth contour and 47,000 cubic yards of erosion
seaward of the 18-foot depth contour, or a total of 238,000 cubic yards
from the entire length of profile surveyed.
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L1. Volumetric changes based on 1963 survey data in the reach
south of St. Johns River require adjustment due to artificial fill
placed on the beach at Mayport Neval Station, Neptune Beach, and
Jacksonville Beach. Adjusting the 1923-1963 data, the average annual
erosion rate south of St. Johns River over the entire length of pro-
file surveyed becomes 256,000 cubic yards; round to 260,000 cubic
yards. That amount, which consists of about 90,000 cubic yards annual
loss from the area between the northern limit of Atlantic Beach and
the south jetty, and 170,000 cubic yards annual loss from Atlantic
Beach, Neptune Beach, and Jacksonville Beach, was used as the basis
for future periodic nourishment requirements.

L2. Prior corrective action.--Corrective action relative to pro-
tection of property and development from the ocean has been primarily
limited to construction, maintenance, and replacement of seawalls and
bulkheads. Extensive timber bulkheads were constructed in the 1920's
during the Florida boom, some of which were located as far north as
Mayport. After the severe northeast storm of 1925 the timber bulk-
heads were rebuilt to be destroyed again during the 1932 storm. In
the years immediately after the storm of 1932 Atlantic Beach, Neptune
Beach, and Jacksonville Beach constructed, with Federal aid, more
nearly permanent concrete seawalls. Some of the concrete walls were
destroyed or damaged during a hurricane in 194k and many were destroyed
and damaged during the severe 1947 northeast storm. In 1956 some sea-
walls were destroyed and damaged, and again in 1962 and 1964. Until
1962, most destroyed or damaged walls were replaced by concrete walls
of the same type. After the 1962 storm, under authorization of the
Office of Emergency Planning, granite revetments were installed where
the seawall was destroyed or severely damaged in Neptune Beach and
Jacksonville Beach. In addition, about 320,000 cubic yards of sand
fill were placed on the beach of Neptune Beach and Jacksonville Beach
to form a temporary protective beach. A protective beach was provided
at the Mayport Naval Station by dredged fill. Plans are currently
underway for nourishment of that beach by use of maintenance dredging
material from the entrance channel to the carrier basin at Mayport and
to Jacksonville Harbor. About 200,000 cubic yards of material are to
be placed on the Mayport Naval Station beach. After Hurricane Dora in
September 1964, the Office of Emergency Planning authorized, as an
emergency relief measure, provision of 25,750 linear feet of granite
revetment at Jacksonville Beach, Neptune Beach, Atlantic Beach and at
the developed area immediately north of Atlantic Beach.

43, Future periodic nourishment for the reach between the south
jetty and Atlantic Beach (about 100,000 cubic yards annually) would be
obtained from shoals in the Pilot Town and Bar Cuts (mile 0.5 to mile
2.5) of the Federal navigation project for Jacksonville Harbor. Records
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indicate that Pilot Town and Bar Cuts are the most critical reaches

of the project to maintain. Over the 1ll.5-year period from 1952 to
fiscal year 1963, about 1,771,000 cubic yards of shoal material have
been removed from the two cuts, or an annual average of 154,000 cubic
yards. Table 1 shows maintenance dredging in Pilot Town and Bar Cuts
from 1925 to 1963. All the dredging was by hopper dredges and dispo-
sition was at sea. A contract for removal of about 570,000 cubic
yards of shoal material from Pilot Town and Bar Cuts has been recently
awarded.

TABLE 1

Maintenance dredging 1925-1963
Pilot Town and Bar Cuts
Jacksonville Harbor

Volume
Year (cu. yd.) Source
1925 585,500 Wards Bank and Bar Cut
1926 593,700 Do.
1927 371,600 Bar Cut
1929 433,000 Do.
1930 478,600 Do.
1932 221,600 Do.
1934 1,932,000 Between entrance and Mayport
1935 14,200 Bar Cut
1937 270,800 Do.
1938 Indeterminate amount and source
19L0 356,700 Specific location indeterminate
1941 222,000 Bar Cut
1943 201,300 Do.
1941 28,000 Do.
1945 10,200 Do.
1946 2k9,100 Pilot Town and Bar Cuts
1948 291,600 Bar Cut
1952 LLL,000 Pilot Town and Bar Cuts
1953 215,000 Do.
1956 198,000 Do.
1958 15,000 Do.
1961 629,000 Do.
1962-63 486,000 Do.
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LL, Existing structures.--The only existing structure in the
beach zone north of St. Johns River is a timber fishing pier at
the south end of Little Talbot Island. Two converging rubble-mound
stone jetties 14,200 feet and 11,192 feet long, north and south,
respectively, are at the ocean entrance to St. Johns River. The
L,600-foot reach immediately north of Atlantic Beach is partially
protected by concrete seawalls intermittently spaced. The entire
ocean frontage of Atlantic Beach, about 6,000 linear feet, is par-
tially protected by a continuous curved-face concrete seawall
except at three concrete access ramps. Atlantic Beach also has a
timber fishing pier. The ocean frontage of Neptune Beach and Jack-
sonville Beach is partially protected by a continuous concrete sea-
wall, except at nine access ramps and at gaps whers the seawall has
been destroyed and granite revetment installed. A timber fishing
pier also exists in Jacksonville Beach. About 25,750 linear feet
of granite revetment are being provided as Federal emergency relief
measures necessitated by the September 1964 hurricane (Dora). De-
tailed information concerning St. Johns River jetties and all the
existing structures in the study area is presented in appendix D.

V. ANALYSIS OF THE PROBLEM

L5. Shore processes.--The beaches in Duval County are composed
of fine sand and fine shell fragments. The sand and shell are easily
moved by littoral currents and by wave action. The predominant
direction of littoral movement along the beaches is southerly. The
direction of littoral drift is reversed to northerly during the summer
months when mostly gentle southeasterly winds create waves which cause
movement from south to north. The drift reversal is more than offset
by the large and rapid movement of beach material from north to south
during the fall and winter months when the more violent action of waves
from the northeast prevails.

L4L6. Recorded beach volume changes.--As may be seen in appen-
dix C, the average annual accretion rate north of St. Johns River
at Little Talbot Island, based on the period 1923 to 1963 and on
measurements to the 18-foot depth, is 188,000 cubic yards. The
average annual erosion rate south of St. Johns River, based on the
same period and depth, is 210,000 cubic yards. The average annual
erosion rate south of the river, based on losses to the 30-foot
depth and the period 1923 to 1963, is 256,000 cubic yards. A 1961
cooperative beach erosion control study at Amelia Island by the
Savannah District (H. D. No. 200, 87th Cong., lst Sess.), established
the annual accretion rate at the north jetty of St. Marys entrance
as 130,000 cubic yards and the annual erosion rate on Amelia Island
(between St. Marys entrance and Nassau Sound, north of Little Talbot
Island) as 325,000 cubic yards.

L7. Littoral drift rate.--The approximate rate of littoral
drift at the beaches of Duval County can be partially estimated from
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the rate of volumetric changes north and south of the Jettied St.
Johns River entrance and from shoaling rates within the entrance.
The part of the drift rate that can be accounted for is as follows:

Cu. yd.
per year
Accretion at Little Talbot Island--eececccccea-a 188,000
Shoaling in Bar Cut and Pilot Town Cut
at St. Johns River entrance-e=es=eeeoccccccaao. 154,000
Totalesmemem e e e 342,000

The above rate does not take into account the rapid growth of the
dunes on Little Talbot Island, nor the part of the drift that passes
around the north jetty and is either diverted into deeper water or
crosses the entrance channel and moves south. Therefore, based on
the above measured amount and taking into account the above factors,
the annual drift rate at the Duval County beaches is estimated to
approach about 500,000 cubic yards.

L8. Inlets influencing shore processes in the study area.--

a. Nassau Sound.--That sound, which is about 1,400 feet
wide at the seaward edge, contains a complex system of large shoals
and channels. One large shoal, Bird Island, is above mean high water
at this time. Natural channels within the sound are very changeable
and at times encroach upon the north shore of Little Talbot Island.
The sound acts as a settling basin for southerly moving littoral drift,
as evidenced by the large shoals and breakers at the mouth. The 6-
and 12-fcot depth contours for all surveys of record meander widely
throughout the sound.

b. Fort George Inlet.--That inlet is within the shadow of
the north jetty of St. Johns River. It is a natural inlet that has
been forced southward abcut 9,000 feet since 1853 by the accretion
and extension of Little Talbot Island. The inlet in its present posi-
tion serves to disperse drift material that would normelly lodge against
the north jetty to form an accretion fillet. The material is therefore
dispersed and scattered throughout the immediate vicinity (north of the
north jetty), forming numerous shoals and, to a less-than-normal degree,
an accretion fillet at the north jetty. Conditions at Fort George
Inlet and the north jetty are shown by the recent aerial photograph
of figure 2.
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¢c. St. Johns River.--Prior to construction of the jetties,
there was an offshore bar across the river entrance. The bar was
traversed by a shifting channel with maximum depths of 6 to 8 feet.
In general, the channel migrated gradually southward until it reached
the south land point, when it would break through the bar to the
north and resume its southerly migration, completing each cycle over
a period of several years. Dredging to improve the bar channel was
done in 1852, 1870 to 1873, and in 1878 with little or no permanent
results. Soon afterwards jetty construction was started.

d. The existing deep-draft entrance channel of St. Johns
River, along with the jetties, forms a partial littoral barrier.
During severe wave action some material enters the channel over a
small part of the north jetty near its landward end. Some of that
material is subsequently removed during maintenance dredging opera-
tions. Future nourishment requirements for the beaches will be
satisfied, in part, by use of some of that material, thereby intro-
ducing it back into the littoral regimen along the coast. Not all
of the drift is trapped at the north jetty or the channel, and some
continues its southerly movement past the barrier.

Lg, Effects of St. Johns River jetties.--Local interests have
long insisted that erosion problems south of St. Johns River have
been intensified by the improvement of the river for navigation--
specifically the two jetties and the deepened channel. Definitive
surveys before the beginning of the improvements in 1879 are lacking
for the entire problem area, and are limited to the area just south
(about a mile) of the river. Available pertinent data are shown on
figures C-1 and C-2 of appendix C. In the reach represented by avail-
able data the shoreline just south of the river receded from 1823 to
1879, advanced from 1879 to 1900, and receded again until 1923. Since
that time the shore in that limited area has been relatively stable from
a long-term consideration. The data do not show what happened between
surveys, and are not necessarily representative of what has happened
farther south in the developed areas of Atlantic Beach, Neptune Beach,
and Jacksonville Beach.

50. As may be noted from the above discussion, data are insuffi-
cient to reach a firm conclusion as to what have been the effects of
the St. Johns River improvements on adjacent shores. However, dominant
littoral drift in the area is from north to south, and it would be most
unusual were the jetties and the deep channel not a contributing factor
to the erosion problems of the shores of Duval County to the south. A
quantitative determination of the extent of the contribution cannot be
made from available data. An unprotected inlet across a sandy beach
with an alongshore movement of drift material, such as is the case on
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the Florida east coast, acts as a barrier in itself and traps littoral
drift material. If the inlet is improved and stabilized by jetties
the effectiveness of the barrier is increased and therefore less mate-
rial reaches the leeside (downdrift) beaches.

51. Methods of correcting problem conditions.--The problem is one
of providing and preserving adequate recreational beaches to meet
future demands and, in addition, providing protection for upland
property and existing structures. Because of the deficiency in supply
of littoral material reaching the shore south of St. Johns River,
successful remedial action would depend on some method of artificial
nourishment of the beaches, thereby making up the deficiency. The
problem could be best corrected by partially restoring and then peri=-
odically nourishing the restored beaches. A program of artificial
restoration and nourishment would have no appreciable effect on the
shores north of the improvement; however, there would be beneficial
drift of material to the shores south of the improvement.

52. Other methods of correcting problem conditions were considered.
These included groins, revetment, and a detached breakwater off the
south jetty of St. Johns River. However, none were as feasible nor
would provide as much protection and benefits as a protective beach
obtained by restoration and nourishment. Emergency revetting after
Hurricane Dora (Scptember 196k4) precludes the need for additional
improvement of that type, and that particular corrective method is
not considered further.

53. It is considered necessary to insure preservation of the dunes
as they now exist in the undeveloped area north of Atlantic Beach and
to provide for setback of future development from the seaward face of
the dunes, in the interest of not accelerating or intensifying exist-
ing problem conditions. The dunes should not be leveled nor lowered
but preserved with as much vegetation as possible as they afford
excellent natural protection.

Sk. Design criteria.--a. The improvement selected for beach
erosion control should serve two purposes. Protection should be pro-
vided against normal weather and to a partial degree against storms;
and ample beach area should be preserved or provided for present and
future recreational needs.

b. The width of the design berm selected (60 feet) was based
on behavior of the beach berm prior to the severe 1962 northeast storm,
on the behavior of the artificially restored beach after that storm,
and on past long-term, short-term and seasonal losses and changes.
That berm width would permit seasonal changes and normal losses for
about 3-L4 years without significant reduction of protection. The



design elevation of the berm was based on the estimated 1962 storm
tide of 2.5 feet above mean high water and 3.3 feet of runup. Mean-
high-water elevation in the area considered for improvement is 5.2,
as detailed in paragraph 30c. The design berm elevation is 2.5 +
5.2 + 3.3 = 11.0 feet above mean low water. Natural berm elevations
in areas where the berm is unaffected by wave energy reflected off
vertical seawalls range from 9 to 11 feet above mean low water. The
estimated slopes of 1 on 20 from the berm to mean high water, 1 on
30 from mean high water to mean low water, and 1 on L5 from mean low
water to intersection with existing bottom are based on the existing
average slopes of those three zones, and are used for estimating
quantities. Actual slopes will be as adjusted by wave action.

c. The design beach in itself would be inadequate to pre-
vent flooding during a severe hurricane. A hurricane having a fre-
quency of occurrence of about once in 100 years would require a berm
elevation of 13.3, other factors such as slope and berm width being
unchanged. However, existing seawalls and dunes in the area consid-
ered for improvement either equal or exceed that elevation. Therefore,
the considered improvement would largely eliminate flooding except
during unusually severe and infrequent hurricanes.

VIi. PLAN OF IMPROVEMENT

55. Beach erosion control.--The basic method of achieving the
results desired by local interests and of providing the most practi-
cable plan of improvement consists of provision of a protective and
recreational beach by initial restoration and of future periodic
nourishment. Analysis of data indicates that the shore of Little
Talbot Island is accreting and therefore no improvements are required
there. Initial restoration is required for the 53,000-foot reach of
shore between the south jetty of St. Johns River and the Duval-St.
Johns County line. See plate 8. The estimated volume of material
required for initial restoration is about 3.75 million cubic yards.
Periodic nourishment of the 53,000-foot restored beach would be pro-
vided when needed. The average annual nourishment requirement for
the reach is 260,000 cubic yards. The restored beach would be of
such dimensions as required to dissipate wave energy seaward of up-
land property and existing structures, and provide adequate area for
recreational bathing. The restored beach would have a level berm
60 feet wide at elevation 11 feet, mean low water. Seaward slope of
the restored beach, as shaped by wave action, would be sbout 1 on 20
from berm crest to mean high water, 1 on 30 from mean high water to
mean low water, and 1 on L5 from mean low water to intersection with
existing bottom. The improved beach is designed to provide enough




width so that sufficient protective and recreational beach remains
during periods of temporary recession. Periodic nourishment, which
will be provided when and where needed, would restore the beach to
desired dimensions. It is considered desirable to place a bL-year
advance supply of nourishment in connection with the initial beach
restoration to avoid the possibility of excessive narrowing of the
beach prior to beginning of subsequent nourishment operations. Since
material for nourishment so placed in advance would reduce future
nourishment requirements during project life, estimates of initial
costs do not include the cost of that advance supply of nourishment.
The advance supply of nourishment would be in the form of a feeder
beach at or near the northern part of the problem area. A typical
section of the restored beach is shown on plate 8. Material for
initial restoration would be obtained by pipeline dredge from borrow
areas in the Pablo Creek marshes east of the Intracoastal Waterway.
Material for future periodic nourishment would be obtained from
shoaling in St. Johns River entrance for the northern part of the
reach and from inland borrow areas by truck haul for the southern
part of the reach. Subsurface investigations and laboratory grain
size analysis indicated that sufficient amounts cf suitable sand,
similar to the existing beach sand, exist for initial restoration
and future nourishment purposes.

56. Alternative plans considered.--a. General.--In addition to
a protective and recreational beach by artificial restoration and
nourishment, the following plans were considered. Based on engi-
neering and economic determinations, the artificial restoration and
nourishment plan was established to be the most practicable plan of
improvement.

b. Detached breakwater off the south jetty of St. Johns
River.--Local interests have requested that consideration be given
to providing a current deflector at the seaward end of the south
Jjetty, thereby returning to the shore southerly drifting sand which
has been moved offshore by the jetties and the navigation channel.
Local interests also requested that tanker ships, large barges or
LST ships be used to form the breakwater. While it is possible that
the use of a number of IST's acting as a detached breakwater of the
jetty would direct and deflect the prevailing littoral currents from
shore, it is also possible that a breakwater in that position would
deflect storm currents which would increase the attack on the beaches
immediately south of the St. Johns River jetties. The overall effect
of such a breakwater might be to increase erosion rather than alle-
viate it. PFurthermore, the use of tanker ships, large barges or LST
ships as structures in the ocean is considered impractical for many
obvious reasons.
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c. Hurricane protective measures.--Measures to prevent
damages from hurricane-induced tidal overtopping and flooding were
considered. Predominantly, previous damages along the Duval County
coast have resulted from beach erosion and from destruction of the
seawall, during severe northeast storms and in rare instances during
hurricanes. Hurricane flooding damages have been relatively small in
comparison to erosion damages from severe northeasters and hurricanes.
Based on previous hurricane frequency and flooding damages it was
considered that additional measures to those required for beach ero-
sion control are not warranted at this time.

d. Groins.--The use of groins for beach erosion control is
not desired at Duval County, nor is the use of groins considered suit-
able or adequate on this particular shore. Available data do not
indicate that groins would reduce periodic nourishment requirements
sufficiently to justify their expense.

VII. ECONOMIC ANALYSIS

57. Estimates of first costs.--The estimated first cost of the
plan of improvement, based on fall 1964 price level, is shown in
table 2; detailed estimates are presented in appendix E. Costs of
the beach fill for the plan of improvement are based on the use of
borrow areas in the Pablo Creek marshes and on use of a pipeline
dredge .

TABLE 2

Estimated first cost

Item Juestiny Amount
(cu. yd.)
Placement of beach fill-=----cmmmmmmmamaaao 3,750,000 $3,800,000
Engineering and designe~----==---eecmeecaa- 110,000
Supervision and administration------------ 180,000
Subtotalem-mmm e e m e (1) 4,090,000
Iands, easements, and rights-of-way------- 50,000
Total first coste-----------comomoooaa 4,140,000

NOTE: (1) Amount subject to apportionment. Does not include
$54,300 preauthorization costs (survey report).
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58. Estimates of annual costs.--The annual costs of the plan of
improvement are summarized in table 3. Details of the annual costs
and bases of estimates are presented in appendix E. Annual nourish-
ment costs are based on periodically nourishing the shore from 5t.
Johns River to the south county line. Nourishment would be accomplished
when needed. Future nourishment requirements are based on past losses.
Periodic nourishment costs are based in part on obtaining 100,000 cubic
yards (90,000 cubic yards required plus 10,000 cubic yards for allowance
for losses) annually from shoaling in the Pilot Town and Bar Cuts of
the Federal navigation project St. Johns River, Jacksonville to the
ocean. That amount would be used to nourish the reach between the
south jetty and the northern limit of Atlantic Beach. Use of that
shoal material would result in reduction of maintenance dredging in
the navigation channel and thus provide Federal benefits, and at the
same time provide the most economical source of supply for nourish-
ment of the north end of the area. Cost estimates for periodic
nourishment of the beach at Atlantic Beach, Neptune Beach, and
Jacksonville Beach are based on truck haul of material to the beach
(170,000 cubic yards annually) from inland borrow areas. Details
are in appendix E.

TABLE 3

Estimated annual costs

Ttem Amount
Initial investment----------=c-ccmmmmmm e (1) $4,060,000
Annual costs

Interest at 3-1/8 percentes----me-emommmmcmmaeoooo 129,400

Amortization at 3-1/8 percent for 50 years--------- 35,400
Periodic beach nourishment:

100,000 cubic yards from St. Johns River shoals-- 109,000

170,000 cubic yards by truck haul--------ecccea-- 291,000

Total annual COSt==---=--mmemsmme e ccccmae 564,800

Round to £65 ,000

NOTE: (1) Estimated first cost, including $50,000 for lends, ease-
ments and rights-of-way.

2k (R 2-12-65)



59. Estimates of benefits.--Beach erosion control benefits
anticipated from the plan of improvement were estimated and are
shown in appendix F in detail. Benefits anticipated are in the
form of direct damages prevented, benefits from prevention of loss of
land, benefits from enhancement of property values, recreational ben-
efits, and benefits to a Federal navigation project. Estimates of
monetary benefits are based on fall 1964 price level, and are summar-
ized in table 4., Figure 9 shows the extent of recreational usage of
Jacksonville Beach. The photograph was taken at extreme low tide in
1960.

TABLE 4

Summary of benefits

L T B i LI
Type of benefit Federal Non-Federal private Total
public
Benefits from prevention
of loss of land---------- $1,800 - $9,100 $10,900
Damages-to-development
benefitg-----cc-cmcmmo-—- 20,000 $52,000 208,000 280,000
Benefits from enhancement
of property values------- - - 9,700 9,700
Recreational benefits------ - 710,000 0 710,000
Benefits to Federal navi-
gation project----------- 40,000 - - 40,000
Totale-=--m=m=mm-memaa 61,800 762,000 226,800 1,050,600
Round to-=----==------- 62,000 762,000 227,000 1,051,000
Percent==---==c--u=-n 5.9 T2.5 21.6 100

60. Justification of improvements.--Annual benefits and costs
and the benefit-cost ratio for the plan of improvement are shown below.
The considered improvement is economically justified.

Benefit-cost
Benefits Costs ratio

$1,051,000 $565,000 1.9

61. Apportionment of costs.--The policy of Federal aid in the
restoration and protection of shores against erosion is set forth in
Public Law 826, 84th Congress, as amended by Public Law 87-874 of the
River and Harbor Act of October 23, 1962. First cost and annual costs
of the plan were apportioned between Federal and non-Federal interests
in detail in appendix E, and are summarized in table 5. Costs for
improvement of the frontage of the United States Naval Station at

25 (R 2-12-65)



6 3¥N9ld

HOL

s

L)
L 4

IDAY CROWD AT JACKSONVILLE BEACH



92

(¢9-21-2 Y)

TABLE 5

Apportionment of first and annual costs

T Federal Non-Federal Total
em T T T
Percent Amount Percent Amount Percent Amount
First cost:
Beach restoration-=-----==memeccceaa 55.4 $2,266,000 Ly .6 $1,824 ,000 100 $l ,090,000
Lands, easements, and rights-of-way- 0 0 100 50, 100 50,000
o1 =B T eeepe—— 54 .7 2,266,000 45.3 1,874,000 100 4,140,000
Annual cost:
Interest and amortization (beach
restoration)-----=---coemmmmooo - 90,000 - 73,000 - 163,000
Interest and amortization (lands,
easements, and rights-of-way)-=---- - - - 2,000 - 2,000
Total interest and amortization 90,000 75,000 165,000
Periodic beach nourishment-----------= STsT (1)231,000 42.3 169,000 100 400,000
Total annual cost=---=-==m-weu- 321,000 244 ,000 565,000

NOTE: (1) This Federal share would be for the first 10 years of project life, after which benefits and
techniques would be reevaluated.



Mayport were apportioned all Federal. In the reach between the south
limit of the Mayport Naval Station and the Duval-St. Johns County line,
the ocean beach east of the seawalls or east of the toe of dunes where
there are no seawalls is public with free and unrestricted access.
This public ownership of the beach was confirmed by letter of the Duval
County Board of County Commissioners, dated October 19, 196L4. There-
fore, costs for initial restoration and future periodic nourishment in
that reach were apportioned 50-percent Federal. In addition, the
Federal share of periodic nourishment was increased due to Federal
navigation benefits. Costs of lands, easements, and rights-of-way
required for the project are local interests' responsibility. See
paragraphs 11 through 18 of appendix E for details.

62. Coordination with other agencies.--a. Contact has been main-
tained between representatives of the Corps of Engineers and of local
interests. Numerous conferences, meetings, and field inspections have
been held. A public bearing was also conducted at the beginning of the
investigation. By letter of October 19, 196k, the Board of County
Commissioners of Duval County concurred in the need and desirability
of the project and agreed to be the local sponsor of the project when
it is authorized. The Board of County Commissioners also expressed
its intent to implement the project after congressional authorization.

b. The proposed improvement would have no adverse effects
on roads and bridges, urban renewal activities, agricultural interests,
water supply, and waste disposal practices, as reported by the various
concerned agencies. The Department of Health, Education and Welfare
states that from the standpoint of mosquito control, precautionary
measures should be taken in connection with the borrow areas. The
United States Fish and Wildlife Service suggested obtaining beach
fill from navigation projects in the area rather than disturb fish
feeding grounds in the Pablo Creek marshes. The Fish and Wildlife
Service recommended that if borrow areas in the Pablo Creek marshes
are used a gradual slope be left around the perimeter of the borrow
pit. Comments of the various agencies are presented in appendix G.

63. Supplemental report.--Additional information on recommerded
and alternative projects called for by Senate Resolution 148, 85th
Congress, lst Session, adopted January 28, 1958, is contained in Sup-
plement I to this report.

VIII. CONCLUSIONS

6lk. Conclusions.--It is concluded that the most practicable plan
of improvement for beach erosion control in the problem area of Duval
County consists of artificial placement of a protective and recrea-
tional beach in the area, and of periodic nourishment of the restored



beach when needed. The problem area requiring restoration is the
53,000-foot reach between the St. Johns River jetties and the Duval-
St. Johns County line. The plan of improvement recommended for the
problem area would provide needed protection during northeast storms
and to an extent during hurricanes, and would provide adequate recre-
ational beach to meet present and future demands. The plan is eco-
nomically justified. The shoreline of Little Talbot Island is
accreting; therefore, no beach erosion control improvements are needed
there. Initial construction and periocdic nourishment for the first
10 years of project life would be accomplished by the Corps of Engi-
neers after receipt of the local share. After the first 10 years of
project life, benefits and techniques would be reevaluated to deter-
mine if Federal participation in periodic ncurishment should be ex-
tended for an additional period. At the present, the most economi-
cal source of material for periodic nourishment of the restored beach
between the jetties and Atlantic Beach are the shoals in Pilot Town
and Bar Cuts of Jacksonville Harbor. Use of the shoals would also
provide navigation benefits, which results in an increase in the per-
cent of Federal participation in periodic nourishment.

I¥. RECCOMMENDATIONS

65. Recommendations.--It is recommended that a Federal project
be adopted for beach erosion contrel in Duval County, Florida, pro-
viding for a protective and recreational beach having a level berm
60 feet wide at elevation 11 feet above mean low water and a natural
slope seaward as would be shaped by wave action along the 53,000 feet
of shore between the St. Johns River jetties and the Duval-St. Johns
County line, and for periodic nourishment of that restored beach; all
in accordance with the plan of improvement described in this report
and shown on plate 8, with the initial construction to be by the
United States, after receipt of the local share, and the periodic
nourishment to be by the United States for the first 10 years of
project life, after receipt of the local share. The Federal share
of the project consists of 55.4 percent of the first cost of con-
struction exclusive of lands, easements, rights-of-way, and relocation
costs, now estimated at $2,266,000, and 57.7 percent of the periodic
nourishment costs for 10 years after completion of the initial fill
placement, now estimated at $231,000 annually. Federal participation
in the project would be subject to the provisions that local inter-
ests:

a. Contribute in cash LL.6 percent of the first cost (in-
cluding contract price, engineering and design, and supervision and
administration, and excluding the costs of lands, easements, rights-
of-way, and relocations) of all items of work to be provided by the
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Corps of Eugineers, the amount as presently estimated being $L,82h,000,
to be paid in a lump sum prior to start of construction, or in install-
ments prior to start of pertinent work items in accordance with con-
struction schedules as required by the Chief of Engineers, the final
apportionment of costs to be made after the actual costs have been
determined;

b. Contribute in cash 42.3 percent of the periodic nourish-
ment costs for the first 10 years of project life, now estimated at
$169,000 annually, such contributions to be prior to each nourishment
operation;

c¢. Periodically nourish the above project work, as may be
required to serve the intended purpose, after the first 10 years and
throughout the economic life of the project;

d. Provide without cost to the United States all lands,
easements, rights-of-way, and relocations required for construction
and subsequent nourishment of the project, now estimated at $50,000;

e. Hold and save the United States free from damages that
may be attributed to construction and maintenance of the project;

f. Control water pollution to the extent necessary to safe-
guard the health of bathers; and

g. Furnish assurances satisfactory to the Secretary of the
Army that they will maintain centinued public ownership of and free
access to the shore upon which the amount of Federal participation
is based, and its administration for public use during the economic
life of the project.

The total estimated first cost of the recommended project is $4,140,000.
The estimated nourishment costs are $400,000 annually. Net cost to the
United States, as now estimated, is $2,266,000 for initial construction
and $231,000 annually for periodic nourishment for 10 years.

H. R. PARFITT
Colonel, Corps of Engineers
District Engineer
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SADER (16 Nov 64) lst Ind
SUBJECT: Beach Erosion Control Study, Duval County, Florida

U. S. Army Engr Div, South Atlantic, Atlanta, Ga., 24 November 1964
TO: Chief of Engineers, Department of the Army, Washington, D. C.

I concur in the recommendations of the District Engineer.

A, C, WELLING
Major General, USA
Division Engineer
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BEACH EROSION CONTROL STUDY

DUVAL COUNTY, FLA.

APPENDIX A

PUBLIC HEARING

1. General.--This appendix presents a digest of the public hearing
conducted for this investigation.

2. Public hearing.--The hearing was held by the District Engineer
in Jacksonville Beach, Fla., on July 23, 1963. About 80 persons at-
tended, including representatives of Duval County Board of Commissioners,
Atlantic Beach, Neptune Beach, and Jacksonville Beach. A copy of the
hearing record accompanies this report. A brief digest of the hearing
follows.
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Speaker

DIGEST OF PUBLIC HEARING, JACKSONVILLE BEACH, FLA.

JULY 23, 1963

Interest Represented

Remarks

Mr. Bob Harris

Mr. John Crosby

Mr. Glover Weiss

County Commissioner,
Duval County

County Engineer

Property owner,
Atlantic Beach

Stated the Board of County Commissioners is
the sponsoring agency. Expressed concern
over beaches in Duval County. Hopes that
survey will show that people in the county
use the beaches.

County has provided access by one vehicular
ramp and four pedestrian ramps and lifeguard
protection for the county beach area north
of Atlantic Beach for public convenience.
Desires that study include determination of
effect of St. Johns River jetties on beach
erosion south of jetties.

Has made measurements of beach level since
1945. Reported that beach was 4 ft. below
top of Atlantic Beach seawall in 1945 and
is presently 10.2 ft. below top of wall.
Expressed belief that jetties at St. Johns
River are the direct cause of sand loss.
Offered plan to renourish the beaches.

Plan consists of chaining together 3 LST's,
loading them with rock, and sinking them at
the southeast corner of south jetty. De-
tails could be worked out in laboratory.
IST's would act as breakwater and would
catch currents as they sweep around and re-
flect them shoreward again and thus bring
sand to beaches. Also stated that Atlantic
Beach seawall is in danger due to the low
sand level in front of it.
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Speaker

Interest Represented

Remarks

Mr. Robert F. Permenter

Mr. Henry Isaacs

Mr. Bob Gordon

Mr. H. W. Strickland

Chairman, N.A.B.
Freeholders Association,
North Atlantic Beach, Fla.

Mayor of Atlantic Beach and
Chairman of the Ocean Front
Erosion Committee

City Councilman,
Neptune Beach

Beach resident

Wishes to thank Government for assistaace and
for study. Resident of area since 1907. Ex-
pressed interest in North Atlantic Beach as
well as the other beaches.

Property owners and City of Atlantic Beach Z=z-
sire to provide temporary works for protection
during next storm season. They wish opinicn
of Corps of Engineers on feasibility and ade-
quacy. Expressed appreciation for hearing.

Neptune Beach requested beach erosion study
from Congressmen. Stated that First Street
which is one block back of ocean is low and
expressed concern over the adequacy of ex-
isting seawall, especially where there is no
revetment, and stated that gaps in revetment
may aggravate storm wave impact. Also stated
that engineering datea, beach profiles, photo-
graphs are available to sustain the fact that
erosion problems were created by building of
the jetties at St. Johns River. He desires

& continuous revetment for protection, as
present work is not adeguate.

Expressed concern over effect of storms on
present condition of beach. Stated that
emergency repair work provided is inadequate.
Desires investigation to determine the effect
of St. Johns River jetties on the beaches.
Asked if 1948 survey on effect of jetties was
considered final.
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Speaker

Interest Represented

Remarks

Mr. W. 5. Wilson

Mr. Jack Weatherford

Mr. Walter Murphy

Mayor, Jacksonville Beach

Civil Defense Director,
Jacksonville, the Beaches,
and Duval County

State Office of Civil
Defense

Expressed appreciation for emergency repair
work provided. Desires study of sloping
revetment-type wall as on Jupiter Island for
possible construction at Jacksonville Beach.
Stated that he was familiar with 1948 study
and that the Federal Government would not
accept responsibility for the effect of the
Jjetties on the beaches at that time. Stated
that theory of jetties having no adverse
effect on beaches has been at least partially
disproven, and that everywhere there are
natural inlets an erosion problem exists
whether there are jetties there or not, but
erosion situation seems to be aggravated
where the Jjetties stop the flow of sand.
Believes City can probably meet cost-sharing
requirements developed for permanent improve-
ments, Alsc believes that matter is a
responsibility of general public and not
confined to any one community.

Expressed appreciation for relief to the

beach communities from storm. Pointed out
that law doesn't permit any action until
emergency has arrived, then appeals for re-
lief are channeled through proper authorities.
Offered his office for assistance if possible.

Offered cooperation on matters pertaining to
his office.
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Speaker

Interest Represented

Remarks

Mr. Taylor Harris

Mr. Jack Proctor

Mrs. Ruth Evans Perry

Mr. Ney C. Landrum

Retired businessman and
longtime beach resident

Merchant and landowner

Property owner

Director, Division of
Beaches and Shores--State
Board of Conservation

Considers that Federal, State, county, and
local community governments should help with
program. Expressed concern over present
conditions in event of another storm.

If it could be proven that there is a big
correlation between beach erosion and the St.
Johns River jetties, which are a Federal proj-
ect, could Public Law 99 be applied? VWishes
to endorse Mr. Glover Weiss's idea for study
and wishes study on the effect of the deepen-
ing of the mouth of St. Johns River on

ad jacent beaches.

Raised the following question. Would it be
feasible to have staggered openings in the
Jjetties to allow sand to flow through and
replenish the beaches? Another idea put forth
would be a wooden bulkhead with jetties (groins
and revetment) in front of it to hold the
shoreline. Stated that she believes, with
help, property owners would be willing to dc
their part in front of their property.

Stated that 1963 Florida Legislature created a
Division of Beaches and Shores in the State
Board of Conservation and vested same with
broad powers and responsibilities for certain
aspects of beach preservation and erosion con-
trol. Briefly gave the 10 functions of his
office. Wanted to impress local people with
the fact that an authorized project must be
physically carried out and that they should
organize and plan to meet the local require-
ments for the project. Inferred that State
financial contribution may be available
towards a project.
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BEACH EROSION CONTROL STUDY

DUVAL COUNTY, FLA.

APPENDIX B

SOURCE-OF -MATERIAL INVESTIGATIONS AND SAND SAMPLES

1. Subsurface investigations.--Thirty-six dry-rod probings and
twenty-two core borings were taken along the east side of the Pablo
Creek marsh. Locations of the core borings and probings are shown on
figure B-l. One boring was taken in Ft. George River as shown on fig-
ure B-2. The dry-rod probings were taken to determine the depth and
extent of the soft organic material known to mantle the surface in the
marsh area. The core borings were taken to determine the types of mate-
rial available for beach fill. The borings were drilled using a Sprague
and Henwood Model 4OC barge-mounted core drill. The operations were
performed during periods of high tide, the areas being unaccessible to
floating plant at other times.

2. Study of underlying materials.--Subsurface conditions vary
greatly as would be expected in a tidal marsh. The thickness of the
soft silts and organic material which mantle the marsh ranges from a
feather's edge to over 27 feet. Underlying the soft material are de-
posits ranging from clean or silty and clayey sands to fat clay and
silt. Shell content varies from a few shell fragments to almost pure
shell deposits. Rock was encountered in some of the borings at a depth
of about 4O feet. The core-boring logs, in 34 sheets, are included at
the end of this appendix. Table B-1 shows the thickness of the upper
layer of soft material as determined by probings.

3. ©Sample analysis.--Samples of all granular materials taken from
the borings were analyzed for grain size. A tabulation of the median
diameter for each sample tested is shown in table B-2. One hundred and
seventy-five samples from 17 core borings were analyzed. Gradation
curves are on file in the District Office. Shell content was not ana-
lyzed since many of the Florida sands are composed partly of fine shell
fragments.
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TABLE B-1

Probings
' Thickness of o Thickness of
Probing No. soft material Probing No. soft material
(ft.) (ft.)
1 12.0 19 18.0+
2 14,0 20 6.0
3 1k4.5 21 0.0
L 14.8 22 0.0
5 15.0 23 5.0
6 18.0+ 2L 4.5
T 1T«3% 25 0.0
8 5 Y 26 0.0
9 1T «5% 27 21.0+
10 1IT:3% 28 15.0+
i 15:5+ 29 10.5
12 0.0 30 Te5
13 0.0 31 10.5
1k 12.3 32 k.0
15 0.0 33 29
16 0.0 3k4 14,5+
LT 0.0 35 11.0
18 16.5+ 36 12.0

NOTE: Thickness of soft material unsuitable for beach fill determined
using a 1/2-inch closed-end pipe pushed down by hand.

TABLE B-2

Grain-size analysis
(All borings tested)

Hole ' Sample . Median diameter ' Hole Sample ' Median diameter

No. No. (om. ) No. No. (mm. )
Fort George
CB-1 Pablo-5

A 0.33 1A OL (silt)
2 0.20 2A OL (silt)
3 0.16 La 0.1k
b 0.08 5A CH (clay)
p) 0.15 TA 0.25

(Continued)
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TABLE B-2=-=-Continued

Hole Sample Median diameter Hole Sample Median diameter

No. No. (mm. ) No. No. (mm. )
Pablo-20 Pablo=-20
) 1 0.15 1 0.15
2 0.1k 2 0.18
3 0.15 3 -
N 0.16 L 0.17
5 0.13 5 0.15
6 0.15 6 0.15
T - 7 8,12
8 0.28 8 0.077
9 0.16 9 -
10 0.35 10 Lost
11 O.lu1 11 Lost
12 Lost 12 Lost
13 0.38
1k 0.L43

L., Probable source and abundance of beach material.--Probable
borrow areas in the Pablo Creek marsh are indicated as Borrow Areas
A, B, and C on figure B-l. Several million yards of beach fill could
be cbtained from each of the indicated areas. Based on the existing
borings and the sample analysis, the material available would be very
similar to that now existing on the beach. A comparison of the median
diameter of the materials obtained from the probable borrow areas and
the median diameter of surface samples obtained from adjacent beach
profiles is shown in table B=3. The adjacent beach profile locations
are shown on figure B-l. Little or no movement of material is cur-
rently taking place in the Pablo Creek marsh area. Many sand spits,
located in Ft. George River, could provide beach fill for those beaches
located north of St. Johns River if ever needed. Coreboring number
"Ft. George CB-l," shown on figure B-2, is located on the edge of one
of these spits. Those spits and bars are the result of stream detritus
and are constantly changing in location and pattern due to variations
in currents and tidal action.

5. Summary.--Very large quantities of sand, similar to present
beach sands, are available in the Pablo Creek marsh and in the Ft.
George River areas. Available data indicate that an ample supply of
sand suitable for beach fill can be obtained for project purposes.
Closely spaced borings and probings would be required to better define
the limits of unsuitable material. Stripping of about 6 feet would be
required to remove unsuitable material in the probable borrow areas
along Pablo Creek. From the investigation performed, suitable material
extends to a depth at approximately LO feet below the soft material.

B-5



TABLE B=-3

Grain-size analysis
(Probable borrow areas and adjacent beach samples)

Hole Sample Median diameter Profile Median diameter
No. No. (mm. ) No. (mm. )
Pablo CB-8
T T 1A 0.1k4 1k 0.19
2A 0.30 = 0.18
34 0.17 0.16
LA 0.1k4 0.20
5A 0.09 0.21
6A 0.10 0.13
8A 0.25 0.16
9A 0.18
10A 01T
11A 0.22
Pablo CB-9
i 1A 0.16
2A 0.17
5A 0.12
TA 0.17
8a 0.13
9A .71
10A 3.25 (shell)
11A 0.16
124 0.80
Pablo CB-10
5 0.23 8 0.17
8 0.09 - 0:17
9 0.13 0.17
10 2.70 0.15
0 § 0.30 0.15
12 0.32 0.17
13 0.36 037
0.10
(Continued)



TABLE B=-3-~Continued

Hole Sample Median diameter Profile Median diameter
No. No. (mm. ) No. (mm. )
Pablo CB-12
- 2 0.15
3 0.1k
L 0.16
5 0.20
6 0.21
i 0.09
8 0.13
9 0.24
10 0.k0
11 0.25
Pablo CB-13
i e i 2 0.16 il 0.16
3 0.16 0.2k
L 0.16 0.18
5 0.17 013
6 0.09 0.12
T 0.23 0.09
8 0.90 0.09
9 0.ko
10 0.31
11 0.30

6. Surface sand samples.--Fifty-two sand samples were obtained
from the dune, the back shore, the foreshore, and at =3, -6, -12, -18,
and -30 feet, mean low water, on five representative profiles. Sand
samples were taken at -18, =30, =40, and at -18, -30, -38 feet, mean
low water, on profiles 5 and 6 respectively, which are adjacent to the
north and south jetties of St. Johns River. Median diameters of the
samples obtained ranged from 0.0l to 2.10 millimeters. Average median
diameter of samples along the back shore ranged from 0.12 to 0.50 milli-
meters; average median diameter of samples collected along the foreshore
ranged from 0.16 to 0.66 millimeters; average median diameter at -18 was
0.10. Results of mechanical analysis of the samples are given in table
B-4, Gradation curves for all samples are on file in the office of the
District Engineer,




TABLE B-4

Grain size of surface sand samples

collected on beach profiles

Median sand diameter in millimeters

Location (including shell) Average
of sample Profiles all
on profile 5 5 e * 8 Y 11 T ik T 18 profiles
Dune 0.15 - - 01T - - 0.26 0.19
Do. 0.13 - - 0.17 - - - 0.20
Back shore 0.12 - - 0.17 0.16 0.19 0.50 0.27
Do. 0.16 - - 0,15 - 0.18 0.17 o
Foreshore 0.16 - - 0.16 0.24 0.16 0.66 0.28
Do. 0:17 - - 0.17 - 0.20 = 0.18
Elevation =3 0,28 - - 0.7 0518 021 1.8 0.53
Do. -6 0,18 - - 0.10 0.1k 0.14 0.16 0.1k
Do. =12 0.13 - - 0.01 0.13 0.16 0.1k 0,11
Do. =18 0.10 0,10 0.16 0.08 0.09 0.09 0,11 0.10
Do. =30 - 0.1+ 0.8 0.09 0.09 0,10 2.10 0.56
Do. =38 - - 0.13 - - - - 0.13
Do. =hO - 0.08 - - - - - 0.08
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1 T 3. | savv; meatun quartz, clayey, | - - L =
T 7| silty, dark greenish gray _8 . r
=3 (sc) 10 —
_1. g8 11 n " 712 o :
—. A —
% 1 =il =0
8,5 1 S LI
= =5
B -
] =
] 300# Hammer w/18" Drop &
=y Used on 2" I.D. Spoon =i
. =
-1 —
— —
. -
— —
- =
5 -
2 =
= =
s -_—
= —
- -
o L
- -
= ==
—.- :——
i =
— ==
- -
ENG FORM 1836 (2 1110-4-1801)  PREVIOUS EDITION MAY BE UskD mrosEcT_Jax Beach Fill  weug me. CB-Pablo

I MAR &1 TRANSLUCENT UNTIL EXHAUSTED,



wot wo. CB-Pablo-7

1- PROJECT .
PEPARTMENT OF TME ARMY Jax Beach Fill SHELT 7 OF
oIvision Corps of D"T‘Zh‘:_'“id 7o LocaTon (cesrdTmTes o= YMalien;
- Jacksonville, Florida
3. DRILLING AGEmCY
DRILLING LOG Corps of Engineers
a: HOLE nO. ra® ehewn on drawing TITTe and Tilk geo., . waME OF DRILLER
CB-Pablo-7 W. D. Roppel
(B CIRECT IOm OF mWOLL T+ THICKNESS 8 DEPTM $- TOTAL
GO viarica 1 3 imcuinto Igﬁﬁﬁt'”l g:,.g:!.r ?:;SLE&:, 2%:;' 41,0
10- SIZC amD TYPL OF BIT 11- OATUM FOR ELEVAT ION SHOWN 12 MARUFACTURER'S DESICRATION OF DRILL
See remarks (The & ML) Sprague & Henwood 40C
13- TOTAL WO, OF OVERBURDEN SaAMPLES Taxin 1s: TOTAL 18- ELiv. 18- OATE WOLE
BITYUREID UNGTSTUNETE na. co"l/? :':?::Dfidal kI Im.l'.}g_é%“
A7- ELDV. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19, MERMNRB(ORXAXKXLROR: Geologlist
BORING (%) 89 Robert R. Thompson
B TORT]
fuovario oerr fueceng  CUASSTEIEITION, LRRTERIALS oot gy oo e gl o s
] ' Bit & Barrel Bls/ft |
L. o0 1 o ] [ =
:l["[’ SILT, very organic, dark 100 |1 | 2" I.D. Spoon Pushed |-
2.0 {' ‘JI brown (OL) ‘ —
s SAND, fine to very fine, slighfly = - ) g E=
B silty, tan (SP) 2 " . 3
| 100 | 24 S
J'+ | 1ight gray below 5.0 et = I =
4 a 7 -
e =4 =
: ’ . 3 " " =
A e 15 |
3. . /| clean below 11.0 N
- b =
E L -
= o. 8 . ’ ‘._
= i 86 4 " = TEEE
= =
-, 1 g e
= =
-1 ., 6
-. ——t e ey .
i b
= E —
= sl b=
= et 88 5 " g 7
z_A]__.D_—:' £y =T
- 1:]-j-] SAND, Fine to very fine, T N
—1l -" quartz, very silty, dary gray 5 n " —
T (sM) 82 | 6A =g
= i) i -
25,63 °| . _ -
5)5)) SHELL, very silty, clayey, - o =
1,233 loose, gray 7 " n i ¥ i
242 TA S e I
29,32 80 I8 i
—] [ ||| SILT, very clayey, gray (L) 8 1 B
311! 8A S 1
31.94 |, . _ 1
—1 7| CLAY, very slity, shelly In s
¥ A e gy (K0 78 |9 " " g
3 e =
- e e Rp—
- (T
35.6; § - - _2'""_
T » SHELL, very silty, clayey, m
3,721 slightly sandy, greenish gray I =
3 100 | 10" n -
= R 1 104 e =
| o) R S S 13 F
— =
il 300# Hammer w/18" Drop [
3 Used on 2" I.D. Spoon =
ENG FORM 1836 (BN [110-1-1801)  PARVIOUS EDITION MAY BE UskD peogecy Jax Beach Fill woLL ”.EE'! 3-bT°
1 MAR 81 TRANSLUCENT UNTIL EXHAUSTED, =7



CB-Pablo-8

WOLE wO.
1. PROJECT
DEPARTMENT OF THE ARMY Jax Beach Fill SHEET ) T A
pivigion Corps of'Eng;meers' 7. LoCATion (cesrdinales o Ylalien,
iwsTALLATION Jacksonville, Florida
3- DRILLING AGENCT
DRILLING LOG Corps of Engineers
S ROE W0 (av sFmn e dresTrd T Te and TThe e S. WAME OF DRILLER
CB-Pablo-8 W. D. Roppel
6 DIRECT 108 OF WOLE 7- TwiCRMESS 8- DEPTH 9 T0TAL
T TETENTTS WY OF OVER— DRILLED DEPTH OF
CXD vervicar | O3 raciiaie vllrlcu. ) lulD[: ,.;;L.‘x. -ou:' 41’
10- SIZE AmD YYPL OF BiIT 11- DATyum FOR ELEVAT 1ON SwOwR 12 WMARUSACTURER'S DESICRATION OF ORILL
5 oo (TEN *~ ML, Sprague & Henwood 4OC
13: TOTAL MO. OF OVERBURDEN SaMPLES TARER 16- TOTAL 15 fulv. 18- CaTt NGLT'
—u%m L4 UNDTSTUNETY xC. COREy 4o Ef?’i';o']‘ida SRS ey lcfliﬂgﬂ
17- ELEY. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19. MERMEIREOGOCIIMEoR: Ceologlst
sl Sh] 84 Robert R. Thompson
Tt
CLASSIFICAT IOR OF MATERIALS Fav— r ag tina, water lsas, de of
JELEVAT IO DEPTH L[GEIq B (Descriptieny a[!-_n—o: SA:S.L: ff‘:::'t-.f = ‘n” .“-":‘::“A
] Bit & Barrel Bls/Ft =
= =
0.0 4 [
— - —4- ——— - — g —
T SAND, fine quartz, organiec - Pushed =
. stained, slightly silty, B 2" I.D. Spoon 2 —
= brown (SP) 24 | 1A i ="
= 1 Very silty below 4.8 &
7 3
= N 5 =
— 2 n n ‘T—‘_
o pe =4 17
J nE
3. 1 - 16
2 White and clean below 9.8 4 S
. —
3 8
— 3 " Ly 1 L
] 62 3A Y =
7 16 [
— o ——
i g Jetted |-
= L 5 # : =
— |82 LA g =
3 s |
3, 9 =
20 i W T PR STy —
B - 5o o Jetted |-
'l /| SAND, fine to medium, quartz, =
3 ‘ very silty, dark gray SM 5 _L:
= ‘ ‘ H 1100 5A " " 2 —
23.3;-} G I 3 2 F
i |T" SILT, very sandy, dark gray 6A .3 F
E i | ] (ML) Jetted |-
=4 ! T " " ; =
" 2z BN S So— k- =
= SAND, fine to medium quartz, BA A
= slightly shelly, clayey (SP) T
iE L o -_J‘ttetr
:I . 9 n " | :
e i 3A S
=1 100 =
1 .| Very shelly at 33.0 10 i
3 . 10A o 18 F
", N Jetted
e i | Clean below 34.8 20 F
n ”n -
i al ke 50 |
:. ‘. . e r— 1 38 -
39.8 4 . -.|/LIMESTONE, hard, fossiliferous . S o .29 E
41,03 gray 100 " " 75 =
— b ‘ = P i e R - + —
_E 3004 Hammer w/18" Drop o
& Used on 2" I.D., Spoon ==
- =
3 =
ENG FORM (gqc (BN {110--1801)  PAEVIOUS EDITION MAY BE USKD peougct Jax Beach Fill ey poCE-Pablo-
1 MAR &' TRANSLUCENT UMTIL EXHAUSTED. B

10



CB-Pablo-3J

WOLE mO.
1- PROJECT ]
MNH&L %f‘ﬁdﬂﬂom Jax Beach Fill i N
DivisiOn 2- LOCATION (Coordinalens o Jlalien,
iasTaLLATIon Jacksonville, Florida
3. DRILLING AGEWCY
DRILLING LOG Corps of Engineers
8+ WOLE NO. (A®.0Pewn on drevwing FTille and Tile we.) 5. WAME OF DRILLER
= 9 W. D. Roppel
(B OIRECT 10N OF WOLE 7- THICERESS 8 DEPTM 9 TOTAL
L T T
Cx] VERTICAL l 3 imcLtnen 3:21531“ ) 2:.13}'5'- ?:;;ngc- %:E. ¥ 46,2
10« SIZE amD TYPL OF BIT 11- DATym FOR ELEVAT 10w SHOWN 12- MANUF ACTU®LR'S DESSI!TIEI Of DRILL
See remarks (ToN o L) Sprague E. Henwoo
;%;'TEY-I; no. OF m[ilu:g[- SAMPLES TANEW 18- TOTAL 15 ELEv. DATE WOLE
"L114 DTSTUNRED C. CORE GRO! ﬂl om¥FLET
0 S | AMiaa [MF)5Te [ 5/30EN°
17- ELLY. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19, FSKMREOK XA FOCIIR CEOLOEIST
BORING (%) gy Robert R. Thompson
TORT] TIWIATS
cwnnol o [uend  cosnmetrens T e Y e e
i Bit & Barrel Bls/Tt -
2 &
B, [ W S [
= SAND, fine quartz, slightly il i W=
Ay organic, tan (SP) 1 2" I.D. Spoon =5 — =
i 100 | 1A -—F
] o |
oo [l 11
4',..] vhite and clean below 5.0' = & = e T
—: Settled =
] ' 2 " » e
I -
— i 100 | 2A 5 —
i 10 |
-—_: i . ' ? b i . = — 12 ';.-_
> Settled [
= LA 8 [
— 100 |3 e . i 1
a R T =
s (i - I ) 15 ==
= B Jetted [
= 78 |4 o » =
.. 3
: ' ' 10 I
J 1t '. IR
06— . ¢ . [ | 10
a l SAND, very silty, fine quartz, settle‘d -
B i ‘ dark gray (SM) 100 |s - " =
% i 41 i SA "5 F
|1, I; N 5
101 Pushed [~
) 28,4 4.0, . 84 " " i E
3, © | sAND, fine to medium quartz, 7 T o
o [ slightly shelly, very slightly 7A A =
4 ", ] silty, gray (SP) - Jetted |
e 8 N
o BA —
38,73 .¢ 86 s F
:,J,; SHELL, very sandy, silty, gray 9 " " A =
—1, 5:)| No silt or sand below 35.4 yoat - =
:) 32) 7 :
mEshY w0 | " = 20 |
—f>22! 32 10A —75
38.4 20 2)] 22 E— =
4., "] sAND, fine quartz, slightly 11 w6 [
s silty, very slightly shelly, 11A L 5T ¢
|41.0 1+ . .| gray (SP) =
4 7> | SHELL, fine very slightly = e
—{,y, | sandy, gray 100|127 " n —
s B 324
4,,>)| Bottom 0.3' hard limestone 12A =20 1
= L PICIrE— PS— 38 —
we.2 r— 4 . lioo | 13 | 102 -
3 300!,,?&&3«!‘ w/lB" Drop Used e
EI:::!: 1836 (=M 1110-1-100n) ::::i\fn::'-?::.u" sx UsED reosgct Jax Beach Flll »OLL B0, CB;Pa.bl

TRANSLUCENT




Pablo CB=-9A

WOLL w0.
T- PROJECT e o
L]
N Jax Beach Fill 1 1
bivigion _JO!'{)B o IIg" T T 7- LOCATION (Coordinales o Jlaliem,
iEsTALAT I acksonville, orida
« DRILLING AGEN{Y
DRILLING LOG dorps of Lngineers
ST ROL R0 7iv iFmr = dresTal TR ond TTR me.) . M€ OF ORILLER
CB-39A Pablo W, D. Roppel
[ DIRECT IOm OF wOLE 7. TWICKNESS 8- DEPTH 9 TOTAL
& oF OviR— ORILLED DEPTH OF
vERTICAL l O imcuimte | ygarican BURDEN |NTQ ROCE WOLE

10- SI20 AnD TYPL OF BT
[

11
(Thu = mEL)

DATym FOR ELEVATION SHOwN

MANUFACTURER'S DESIGNATION OF DRILL
Sprague & Henwood 40C

=

13- TOTAL WO. OF OVERBURDEN SAWMPLES Taxim 18- TOTAL 15 ELly. 18- DATE wOLE
'U;!Y"Iu 4] TORBTSTUNSTS 0. CORE) o GROUND STAETED CONFLETED
BOXES wAT(R 2/4/84 2/4/84
17- CLEY. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19. 55 ARM R MR MR IEC XM Ceologist
BORING (%) T4 C, R, Dreves Jr.
| VIWIRTS
CLASSIFICATION OF MATERIALS i : leas . depth of
R e (Baveriptiom) ol M e e e T T
= Bit & Barrel 31s/Ft |-
0,0 7 T ———— . SV RS ——»———4————4?35-»“._—
~ | i b k (OL < —
) o _!‘l ! [ siLT, organic, black (OL) i 2" 1.7. Spoon —
- ——Jui 50 t
-/ SAND, very silty, organic 2 11—
4 stained,quartz, black (5¥) 2 =
1 = E
= Becomes gray below 5.0' —— e Y |
:. 60 3 " " :
R | =
e B X —'———
= i 1l
3 ~¥E
gt ! Pushed [
: Eo “ " ” :
¥l 2
1 | —, [
. 15.0_1“-;#7_- 7 B 4 =
5 CLAY, gray (CH) =
- Pushed [ _
— 100 5 B i i =
1/ o £
S Pushed |—
| 100 | 6 o " T el
25.07 A -
CX: 7 I U S S A =
5 Drilled in 3,0' of water at 300# Hammer w/18" Drop -
5 low tide Used on 2" I.D. Spoon —
E =
: —
—] =
3 =
- —
~] =
3 £

ENG FORM
1 MAR !

(EM 1110-1-1801)
TRANSLUCENT

PREVIOUS EDITION MAY
UNTIL EXHAUSTED.

1836

BE USED

peosgct Jax Beach Fill a0y goFablo

-~




wouz wo. Pablo CB-10

T- PROJECT
DEPARTMENT OF THE ARMY Jax Beach Fill DR 3¥ 2
PivISiOoR Corps of lﬂzgj‘n;eﬂid 7 LOCATION (Coordinalen o Jlallem)
INSTALLAT I On Jacksonville, Florida
3- DRILLING AGENCY
DRILLING LOG Corps of Engineers
8- WOLE WO. “-.l’-- on dreniag Tl and 111 ne.) 5. NAME OF DRILLER
CB=-10 Pable W. D. Roppel
[ DIRECT ION OF WOLE 7+ THICKNESS e gi'“:n TR
ILL L
D vearicar | OO imcuimeo  [yeaticar 2‘.._.3!5" INTO ROCK MOLE 51'
10- SIZE ANO TYPL OF BIT 11+ DATUM FOR ELEVAT ION SHOWN 12- MANUFACTURER'S DESIGRATION OF DRILL
See remarks (Thy o ML) Sprague & Henwood 40C
T3 TOTAL WO. O OVERBURDCN SAMPLES TAKi® 18- TOTAL 15 t:g:‘:m ! cpe L\ 81! S—
E e V7] B Y T R L
17+ ELEV. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19 BRI PR R R, Geclogist
BORING (%)  gp Ca E ggeves. Jr.
T CORTTEOY 0 WEWRTS
fusriod oo Jucnd  CUSSCm RTINS wcorfsger i i e
4 Bit & Barrel Bls/Ft =
0.0 3 E
= | I| SILT, tlack, organic (OL) = Pushed [—
2.0 :l il very sandy 66 1 2" I.D. Spoon :
3 | l SILT, dark gray to black, ==
= l organic (OH) leanses of =
= | i pest 2 =
:Il Pushed [
" " —
' 100| 3 =
3.0 J)'{ b ' =
J+ . .| SAND, fine, quartz, gray, b { E
. -*| slightly silty (SP) T =
O Bailed |-
— . —
= [ P
: ; \ " lw 5 " " l :
= 2
e — e
Al 3
i.°- Bailed |-
=] a 100 6 " " 7‘.'__
-4 * ¢ —
= I -
21.0 °. -
E SILT, gray, slight organic Bailed |~
= (ML) ,
. 12353111 s 100]| 7 n " S
. ¥ SAND, fine, gray, quartz, T
":/': clayey (SC) 8 g =
—~ A =
27.03"/] ~ Bailed |-
—{ " | SAND, fine, quartz, very } 3 L
12 'l sbelly (sP) 100{ 9 2E
o 0 I L
30.07 . o ==
J~ | SAND, and BROKEN SHELL 19—
3 (dime size), gray [
3™ =
. 0
32 loo | 10 ” " =
4 . ) —
— ll._
o I Y
36.54 , 2
= T = Bailed |
_/ SAND, fine, quartz, gray, K =
:/ very clﬂ.!s, (SC) OrElc 100] 11 n " o =
i A stains L=
=k e
» fr 4 g
3 -
EMG FORM 0-1-120, ! I TION MAY Jax Beach Fili CB-.0
ST Wl SEUmIIN cemymesmmomwssses NG ws . 500

13



woLe w90, CB-.0 Pab.o

(TEM = ML)

1- PROJECT
T
DEPQE‘T‘IT wa'EIEl l‘lu'r Jax Beach Fi.. SHEL 2 3 5
Division orps ol tngineers 2 LOCATION (Coordlnales o Jlallem,
INSTALLAT 10w Jacksonvi..e, F.orida
3- ORILLING AGENCY
DRILLING LOG
N- HOLL WO. (Av.ohews on drawlnd T Ie and 11 we.) 5. WAME OF DRILLER
6 DIRECT 10N OF WOLE 7- THICKWESS 8 OEPTH 9 TOTAL
BEEWTTS WTTH oF OVER- ORILLED DEPTH OF
O verricat J T wmctinen | ygarical BURDE N INT0 ROCK HOLE
10- SIZE AmD TYPE OF BIT 11- DATUM FOR ELEVAT ION SHOwN 12« MANUFACTURER'S DESIGNAT IOm OF DRILL

BORING (%)

« TOTAL WO. OF OVERBURDIN SAMPLES TAKENW 18- TOTAL 15- ELEV. 16- BATE ROLE
v no. CORE GROUND STARTED conFLETED
WATER
17+ ELEY. TOP OF MOLE |18- TOTAL CORE RECOVERY FOR 19. SIGWATURE OF INSPECTOR

l(l.(uTmJ DEPTH

LEGEND

CLASSIFICATION OF MATERIALS
(pescripl iom)

H[CW%
ERY

FIWNRITS
SAMPLE (priliing time, water lsaa, depth of
uo-

weethering, ote., If wignilicant)

L2,

Bit & Barrel Bls/Ft

Ly,

SAND, fine, quartz, gray to
black, slightly silty, organ

100
i

w

stains (SM)

12

Balled
2" I.D. Spoon

16

z

.|| SILT, calcareous, light gray

olll ?lllll!llllll ? l|11|1

51.

lenses of limestone, phospha
pebbles (ML)

13

Bailed

2]
L

F

IIIIH IIIIHIII 1][”]

lllllll}lllllllllll.llllllllllllllltlllllJLlllllllll]llllllllllllllllllll

Drilled in 5.0' of water at
low tide

300¢# Hammer w/18" Drop
Used on 2" I.D. Spoon

HII]]HI]THIIIIHI]HIIIIH[[lHIIHIII[H'Wll‘llll‘lIIIIITTTIIHUIFT 1

EMG FORM

1 MAR

1836

(EM 1110-1-1801)
TRANSLUCENT

PREVIOUS EDITION MAY BE UBSED
UNTIL EXHAUSTED.

ssoscr Jax Beach Fill oy ge. CB-10

“FPablo

14



wOLE 90 C3-11 Pablo

]

[ 4
oy orp'z gf%gmrl
Jacksonville, Florida

DRILLING LOG
.l

=
WEET ) OF )

1- 50.)(:1

Jax Beach Fill
(2 LOCATION (coordlaslas & Flallem,

3. DRILLING AGERCY
Corps of Engineers

. B0. (a%.0 we.) S WAME OF DRILLER
CB-11 Pablo Wilbert D, Roppel
(D DIRECT IO OF WOLL 7+ THICEWESS 8 DEFTH [ rof':l.
o vearicar | C imcuinte  |ygaricay ﬁir 7:1"'5'":95. :;._;. ¥ 32,5

10- SIZL AND TYPL OF BIT

11+ DATUM FOR ELEVATION SHOwe

12- MARUFACTURTR'S DESIGEATION OF DR ILL
Sprague & Henwood 40C

See remarks (T8a & mi)
. AL BO. OVERBURDLE SAWPLES TARLR 18- TOTAL
20, CORE

15 ELEY. .

17- CLEV. ToP OF wOLL 18- TOTAL COME RCCOVERY FON

ooRiRG () 56

] TE— 1)) € SE—
i o | g PR P0n |
19. AASakitx ot Geologist

buvariod oerre ucesd CLASSIFICAT 108 0F WATER 1AL

(povaripl

Charles F. Dreves, Jr,
"o

RECOV SamPLE (D7 i1 1ing tima, watar lesa, dopih of
[{1] NO- | westhering, ate., If signilicant)

Bit & Barrel Bls/Ft

' | (OL) thin lenses of peat

SILT, gray, to brown, organic )

Pushed

50 2" I.D. Spoon

Lil lllllll.llll.l.ll Ll Al

PPl (s

SAND, gray, very silty, shelly 3

organic material (CH)

r]

CLAY, gray, thin lenses of

80

50

DISCARDED SAMILES

Pushed

50

Pkff SAND, gray, very clayey,
=/"| slightly shelly (SC)

'

32,5

Drilled in 2.0' of water
about mid tide,

300# Hammer w/18" Drop

at Used on 2" I.D, Spoon

llllllljlllllll]lllllllI..[llll

I|IIIITIIIITI1[TIIII!TITIII|| 1T I1TTT]TTTF]TTIF r||1[|||||||ll|||i1 llllllllr |lllllllllllll 11T

Ty e

(s 1210-1-1801)
TRANSLUCENT

FPREYIOUS EDITION MAY BE USED
UNTIL EXHAUSTED.

pmosgey Vax Beach Pill wour me. Fablo

CB=11

15



wout wo. Pablo-GBe12

1. PRoJLCT
DEPARTMENT OF THE ARMY Fi1l SWEET 1 oF 2
sivisiem bl el el e
issTauLATIen Vacksonville, Florida
b o e
3. DRILLING AGERCY
DRILLING LOG Corps of Engineers
S WAl OF DRILLIM
CB-12 Pablo _ Wilbert D, Roppel
DIRECT IOW OF WOLL 7 THICKBESS 3 gnn“ 3 Tngt’:l. -
- I
G veatican ] O imcuinio | ygavicat Hf “E moLl X ILL!. 53
10- SIZC AND TYPE OF BIT 11- 0ATum Fom ntvmou SHOw 12+ MANUFACTURER'S DESIGNATION OF DRILL
S marks (T8N &M% Spra_guc f. Henwood 40C
13- YoraL _‘IO!. 5 W-TIJIUIDII SAMPLES TAKER - YoTaL 18- TLv. T
w0. ComE GROUND
1/2 WATER 4
17- ELEY. TOP OF WOLE [18- TOTAL CORL RECOVERY FOR 19. oM ofcetionse Geocloglist
BORING (%) 30 Charles F. Dreves, Jr.
wevation oerrw |Lecend CLASSIF ICAT 10N OF MATERALS ReCoud Saatpre coeitidad vim WO s dopid ot
(peseription, [{1] RO- | weethoring, ota., if sigeilisami )
5 Bit & Barrel Bls/Ft |
0.0 7 -
- PEAT, brown to black, fibrous Pushed
Jrwnr| (PT) =
gt 4o | 1| 2" I.D. Spoen =
I =
e -
s i -
-7 '] SAND, fine, quartz, light 50 2 “ . P“'h-e-g-:
= (. gray, slightly clayey (SP-SC) e e
-— air—
(- B
10,05 ) =
i (LS SAND, fine, quartz, light Balled =
1. .| gray (SP) 1d-
—. . wo| 3f " . —Ls'_
2 [N becomes dark gray and slightl Rlisd &
J¢ | silty below 19.0' 100| % =
- . " n | =
- . f—
. e
e TR -t
= (LAY Bailed |—
:‘ { 100 5 " n a :
3. — =
— 1Q—
':'l o Bailed |-
- 100 6 n " t -
= ~3F
= 7T+
a7 -
28794 . o 10 f—
:/_ SAND, very fine, quartz, Bailed E
e " "
= 4 dark gray, very clayey (SC) w9 7 i =
1/ 3F
= 5
g -1
= A Bailed [
:/ wo| s " -
I .4 ", >
37. - F ./ 3 P
— * .| SAND, fine YO Coarse, guartz;| T S
= and broken shell, light gray, Rl
4. )| slightly silty (sP) 100 3 # # b’ ™
= i_s-_
1 —F
— 10—
- —
3 =
= =
- -
ENG FORM 1836 (EM 1110-1-1801) PREVIOUS EDITION MAY BE USED PROJECT Jax Beach Fill WOLE B9, C3-12
1 MAR 81 TRANSLUCENT UNTIL EXHAUSTED.




wout wo. CB-12 Pablo

1. PROJECT —'|
NPIITEIT " ‘l{ lll" Jax Beach Fill 3“"2 oF 2
pivision C 2- LOCATION (Coordlasles o Jlallem,
insTaiLaTion Jacksonville, Florida
[I——
3« DRILLING AGENCY
DRILLING LOG
5. WAME OF DRILLEW
6 DIRECT 1O OF WOLE T TMICKNESS { § g(."“ 5 - &ﬂ:;l o
OF OvER ILLE L]
C verticaL ] CJ imcLinen VERTICAL BURDEN INTO ROCK NOLE
10- SIZE AmD TYPL OF BIT

11- DATuM FOR ELEVATION SWOWN

12+ MANUFACTURCR'S DESIGHATION OF DRILL

(Thw o L)
13- TOTAL WO. OF OVERBURDEN SAWPLES TAKEW 18- TOTAL T5- FLEv. 1e-
L LU . L wO. ComE GROUND T T
e AOKES. A b
17+ ELEV. TOP OF WOLE |18- TOTAL CORE RLCOVERY FOR 19. SIGRATURL OF INSPLCTOR
BORING (%)
| 1 WERRNTY
CLASSIF ICAT 1O OF MATERIALS 5 T Tiw, Sates desi. SN ol
fetevariod ocenu [ueceng T rcor{Srdcor i11img ¢ im vaiss dmme demtd
3 Bit & Barrel Bls/Ft
3
5
=}
a0 7.0 Bailed
> .| SAND and SHELL, gray, very 100 | 10 | 2" I.D. Spoon B
- silty 0
= g 13
= 4" 14
< e Bailed
_-'.) ) |SILT, calcareous, light gray, | 100 | 11 » ¥ 4
= S ilenaes of limestone (ML) =
s 1° | e
53 o 1= 1 n 46

ll.LllLLl.lllJLllllIlIIllllllllJlllllllllllllllllllllllllllllllllllllll[lll

300# Hammer w/18" Drop
Used on 2" I.D. Spoon

llilllll]IIITIIIII1IIIIWIHHIIIHIHTIIIIIT'TII‘ITHIITHIIIIIIITIITIYTT ITHIII'IT ]11”[”! ITT”

ENG FORM
1 MAR 87

1836

(EM 1110-1-1801)
TRANSLUCENT

UNTIL EXHAUSTED.

PREVIOUS EDITION MAY BE USED

PROJECT Jax Beach Fill

wes o9, CB-12

Pabloe



wog wo, fablo CB-13
1- PROJECT
DEPARTMENT OF THE jRn Jax Beach Fill SeELY ) o 3
pivision rps O E1nests 7. LOCATION (Coordinales o Jfallem)
insTALLATIos Uacksonville, Florida
3. ORILLING AGERCY
DRILLING LOG Corps of Engineers
1. WOLL WO. (a®. ohewh o= diawlad T1T K oad TTE Ne.) S. NAME OF DRILLER
Pablo CB-13 Wilbert D. Roppel
- RECT 7- THICKNESS 8- DEPTH 9 TOTAL
(8 DIRECT 10N OF WOLE 4 P o e ORILLED DEPTH OF i
O verricaL l 3 iwcLinen VERTICAL BuROEN 1970 ROCK MOLE 55
10- SIZE AWD TYPE OF BIT 11- DATUM FOR ELEVAT |ON SHWOWN 12- MANUFACTURER'S DESIGNAT 10N OF DRILL
ee remarks (Thu ~ mL) Sprague & Henwood 40C
1;- TOTAL WO. OF OVERBURDEN SAMPLES TAKEW Ta- TOTAL 15- E}l%::in 18- BATE nTELE .
s bt ous™as2| St [PW8es | 271070
17- ELEY. TOP OF WOLE |18- TOTAL CORE RECOVERY FO® 19. XMRENNRE MW CWRMELEMx Ceclogist
SORING (%) S0 Charleuer. Dreves, Jr.
| WERIRTS
froviriof oermi [uccesd  csSSIEICATIn TS oo Suurid or 1Limg iem, et leme depth of
] Bit & Barrel Bls/Ft |—
0.0 3 -
L~~~ PEAT, brown to black (PT) Pushed |—
J~~{ lenses of organic silt 40 1 2" I.D. Spoon -
B YL :—__
__:MM\ —
Forra =
he7 e -
=3, '| saND, fine, quartz, slightly Hailed 1=
4 ' | silty, black and organic 100 2 " " =
4. . i
4 -, stained above 10,0, light gray i—-—-:__
= and verysslightly silty below i
4 ', 10.0 (sP) i
- ‘l . v ] =
o i Bailed }—
= ] =
i (L 2! by
—s 100 3 " " 6 —
= [ 7 -
[ ¥ =
= T Bailed |~
= 'R =
4. 100 [ | » " -+
. L] —
= 15
1 . 2
= Falled |
: LAY . -L—.:
— 100 5 = ~ 4
v e——rd
dos 4. T
3 8
s i SAND, very fine, quartz Bailed |-
11'1°'|| 1ight green, slightly silty s =
[ +f| (sp-sm) 00 |6 | » " o
-t 2 e
30.5.| 4[|+
4. A SAND, fine, quartz, dark Ballad =
J. /7| gray, slightly clayey (SP-SC) 100 |7 " .. L,;-—
— -
= P Y
1.4 0 |
] -
—y =
e PoRM 1o (BM 1110-1-188]) PREVIOUS EDITION MAY BE USED peosecT Jax Beach Fill oLz 9. Pablo
I wam &1 ¥ TRANSLUCENT UNMTIL EXHAUSTED.

CB-

18



wout vo, CB-13 Pablo
1- PROJECT S o
DEPNENENE Me T a0 Jax Beach Fill i
pivision Corps °f{£ﬂ£1“;“"1d (3. LOCAT o (CeardTaaTes = ¥TalTem,
IneTMLATIO Jacksonville, Florida
—_— —
3. ORILLING AGERCY
DRILLING LOG
& WOLE mO. (40.ehawn o= ’r.-la TITE a2 TTH ne. ) S wAME OF DRILLER
[ DIRECTION OF WOLE 7- THICKNESS ® DLPINH ¥ T0TAL
PIENTLY WITH |  OF OvER DRILLED DEPTH OF
O verticaL ] 3 imcruinen YERTICAL JuRDES INTO ROCK WOLE
10- SIZE AND TYPE OF BIT 11- DATUM FOR ELEVAT ION SHOWN 12- MARUFACTURLR'S DESIGEATIOM OF DRILL
(Th & smL)
l;- TOTAL HO. OF OVERBURDEN SAMPLES TAKEN 18- TOTAL 15- ELEV. 16-
NO. COmE GROUND LN
MATER
17- ELEY. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19. SIGNATURL OF INSPECTOR
BORING (8)
TT — WLNRNES
CLASSIFICATION OF MATERIALS ¥ a . . b oof
feuevariod ocenu [uecend (poses ipt om) -l e T W e e
g Bit & Barrel Bls/Ft |—
ps.0 4/ Bailed [—
:P/-' +] SAND, fine, light gray, fine t
—4/.'//| quartz and shell fragments, 100 | 8 2" I.D. Spoon 3
3/, | very clayey (SC) s
w P 8 —
KO, 3— /] |-} =
41 T| LIMESTONE, loosely cemented, —T
= very shelly, 50% gnconsolidatefl so | 9 " " i
hao—T T ' U =y
3. /.| SAND, fine to medium, dark .
s 22 green, quartz, slightly clayey 1=
3. /4, (sP-sC) 5 =
4 v " _lT:
o | 00 {10 " " T
n S L ==
3./ 55
=5 Bailed |~
= (7 6 |-
o 100 | 11 " o ?E_
3. Tl =
55.04°, /] 85
- s
5 "Drilled in 0.2' of water at 300# Hammer w/18" Drop =
3 low tide. Used on 2" I.D. Spoon =
= -
= =
3 =
— =
— e
- —
= ==
2 =
- =
B =
seeszct Jax Beach TIIT Pablo
EMG FORM (EM 1110-1-1891) TION WA £ USED
getogerll ¢ e dilibigalon e (it L e

9



CB-Pablo-14

wOLE ®O.
1- PROJECT
DEPARTHENT OF THE 1“"“’ Duval Co. Beach Erosion Study| *ff' 1 % 2
pivision Corps of Engineers e TR T 5 YTl
sTaLLATion _Jacksonville, Florida
3. DRILLING AGENCY
DRILLING LOG Corps of Engineers
N HOLL WO, (4® shewn on Jrasial TN T and TTh we o) S wa OF DRILLER
CB-Pablo-14 D. L. Loadholtz
[ DIRECTION OF WOLE 7o THICRRESS 8- DEPTH 9. TOTAL
d BIGNTES §ITW OfF CviR DRILLED DEPTH OF 60"
FERTICAL l T imcLimio  fygaricat BURDER INTO ROCK HOLE
10- SIZC AmD TYPL OF BIT 11- DATum FOR ELEVAT ION SHOwE 12« MARUFACTURER'S DESIGRATION OF DRILL
See remarks (TBN o L)  MSL Sprague & Henwood 40C
1%' TOTAL WO, OF OVERBURDER SAMPLES TAREM 18 TOTAL 15 DEPTH 1L BATE WLt
N0, (ORE 1 GROU%D g [STARTTD L]
war({e 3,6 | 3/20/064 3/27/64
17- ELEV. TOP OF WOLE |18 TOTAL CORE RECOVERY FOR 15. MENNBXORezMXxo: Leologist
BORING (%) ~ .
70 ¥
CLASSIFICATION OF MATERIALS = n ima, . . e r
JELEvATiOW DEPTW |LEGEWD (pescript ion, IIlEc'o‘v r:::'r:ru‘.:“‘:"n.f‘; :::H‘u:‘-:,.
g Bit & Barrel Bls/Ft |
— —
e =
0.0 7 |
JI-T"T.] SAND, fine to medium, very 1
J]i*|| siity, organic material, dark oy I
_14'|'|"| brown-gray (5M) 75 51 2" I.D. Speon 1] e
A4 ‘] — Y
4} N o
1]l 14
6.0 4. . 23 I
.~ | SAND, Tine to medium, quUartz, | a F
1 ! ‘| silty, brown-gray (SP) 65 2 " " 50 =
s S
4\ 5
3 20 |
~4 vt 15
: v 22 1=
s 85 | 3 o " =
. 23 |-
4. « | Very silty, gray (SM) from 15 -
= 15.0 to 17.0 =
= i i . 18 |
~. - Brown-gray slightly silty A = -
.. "| from 17.0 to 21.0 79 4 25 =
z [ 26 )=
1 - 32 =
—. . | 6ray, clean, from 21.0 teo 25.0 S
i - 25 -
= ———
— 50 5 " " 28—
] = 26 =
il 36 |
: o [l =
i P 13
- - 80 6 # ’ i il
3 . .| silty from 29.5 to 31.0 3
o Lo 2
31. 04 B I
. SARD, fine to medium, gquartz, '3_J:
i) very silty, very clayey, shelly gs 7 " " 3
- dark gray (SM) =z
—+ 5
— ‘ N
35.07. s |
B =
— ——
] i
- -
-5 —
e 1836 ™ 1110-1-180]) PREVIOUS EDITION MAY BE USED peogget Juval Lo. Feach WOLE 'ocs-‘:aDIO-
1 MAR 81 TRANSLUCENT  UNTIL EXHAUSTED. EroriorStudy -

20



CB-Pablo-1u

wOLL ®O.
1- PROJECT
DEPARTHMENT 9; THE i“'“' Duval Co. Beach Erosion Study| "' 1 % 2
pivigiom Corps © Engineers 7 LOCATION (Coerdinalen or Jlalien,
imgTaLLATIon Jacksonville, Florida
3. DRILLING AGENCY
DRILLING LOG Corps of Engineers
B- HOLE WO, (A® shewar on drawinf TiITle and 716 e, 5. M OF DRILLER
CB-Pablo-1lu D. L. Loadholtz
s- DIRECTION OF ROLE 7- TWICENESS 8- DEPIN 9. T0TAL
=B BTCATES #17F ofF ovER DRILLED DEPTH OF g ny
YERTICAL I CJ imcLintD WERTICAL BURDE X IRTO ROCK WOLE
10- SIZL AND TYPE OF BIT 11- DATuW FOR ELEVAT ION SWOwR 12- MARUFACTURL® 'S DESIGRATION OF DRILL
See remarks (Thu e mL)  MSL Sprague & Henwood 40C
1;' TOTAL MO. OF OVERBURDER SAMPLES TaAxEnw 18 TOTAL 15 W DZPTA Lt BATE wOLE
] NG CORL 1 GROUND o [5TERTTE l:o-'uizo
BOXLS wat(® 3,6 3/26/6Y4 3/27/64
A7- ELEV. TOP OF WOLEC [18- TOTAL CORE RECOVERY FOR 19. MERMMEXORXMIMXIoRx Leclogist
BOR NG (%) = .
i g
CLASSIFICATION OF MATERIALS 1 -~ , wals eaw, & of
Kk(VlTH‘H DEPTHM |LEGEND (pewer ipl 1om ) lEEC.O‘V r::::h‘:‘m;f ote ‘.'1: :“-H::.’:l 8
4 Bit & Barrel Bls/Ft |}
] -
0,0 Jirs
JIT'T.] SAND, fine to medium, very 1
:“ .| silty, organic material, dark o3
14'|'|'| brown-gray (SM) " L
—1s gray 75 1 2" 1.D. Spoon 2 | —
A4 '] —_—
sAREN iE
4] 1% =
6.0 - =
| 23 I
= 5 SAND, Fine to medium, quUartZ, | i
1 ! ‘| silty, brown-gray (SP) 65 2 " " T
= bl
= I Y
== 20 |
-yt 15
— —
v 22
3 " " Z
o 65 3 v
4 23 |-
4, . | Very silty, gray (SM) from 15 =
= 15.0 to 17.0 -
= 12
= Brown-gray slightly silty - 4 o o _‘T%_:
—].. *| from 17.0 to 21.0 B
=3 26
-4 —
+- 32
—. . | Gray, clean, from 21.0 to 25.0 -
3 72"
o . 50 5 " " 28 =
= | 28
E
3" ° = r
~. 36 L
3 8 |
o 13
-—-— it BO 6 " " 7.‘;_:—_
J: . .| silty from 29.5 to 31,0 3P
e - 3?2
31.04. =
S SARD, Fine to medium, quartz, =
_‘.we very silty, very clayey, shelly gsg 7 " " s =
4:il.| dark gray (SM) =
1.3 N
35.07.1.[ - &k
- =
3 E
4 =
== =
2 =
ENG FORM 1836 (EM 1110-1-1801) PREVIOUS EDITION MAY BE USED MROJECT Duval Co. Beach BOLE “LS-r‘aJIO-
T MAR &1 TRANSLUCENT  YNTIL EXHAUSTRO. — Irosiomstody T
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worg wo, CE-Pablo-1u

1+ PROJECT
DEPARTHENT OF THE ARMY : SHEET oF
: Duval Co, Beach Erosion Stud 2 2
DIvIsSion Corps of Lhpimesrs - tocarion ooerdinTes o Fleliem)
(T ALLAT ioH Jacksonville, Florida
3. DAILLING AGERCT
DRILLING LOG
T ROLE WO, (A% thewr en dranTni TITTe and TTh we.,) 5. wAMC OF DRI LLER
6 DIRECT 1ow OF MOLE 7. THICHNESS 8- DEPTH 9. T0TAL
TEFZETTS wITH oF OVER ORILLED DEPTH OF
O vearicac I C imcuinte vERTICAL BURDER (NT0 ROCK MOLE
10- SIZE AWD TYPE OF BIT L1- DATUM FOR ELEVAT (ON SWOwWN Iu- WANUF ACTURER'S OESIGNAT IO OF DRILL
(TENM * pS|L
13- TOTAL MO. OF OVERBURDEN SAMPLES TAKEN 18- TOTAL 15 ELlv. 18- CATE WOLE
TTISYURETE URSTSYUNRTE | wC. CORE GROUND sTaeTie [ COWPIETTO
AES wATER 4
17+ ELEY. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 19, SIGWaTURL OF |NSPECTOR
BOR ING (%)
¥ CORT
CLASSIFICATION OF MATERIALS hghal “!,? LR b etk - Jaai., i
FLL"TI“ il [ i "[hiqr' su:o.L ciihrint. oo If -::uuo )
] Bit & Barrel Bls/Ft a0
&= 35079 N =
1. ~ ‘| SAND, fine to medium, gquartz J08 ==
4, .| and shell, slightly silty gray 19
-], "' «| (S5P) very silty from 35.0 to 30 8 2" 1.D. Spoon e
1 ¢ 36.0, very shelly from 39.0 to T:
%0 M b i
4, 45
= '
1.7 ot
3 o 26 |
=1y £y g L L U
i P 30
ks 3 i
../ | SAND, fine to medium, guartz, I
- very clayey, very silty, very 5 -
_1.°/" | shelly, gray lenses of clay 60 10 " — T
J >4 (s¢) S
] = I
e 12
:r;{'r Bed of clay (CH) from u46.5 to Sk
- 0
= 3 48,0 5 -
—_— ,{./ 5 1 " n 1 b
B o Green, from 52.0 to 60.0 65 H 17
= i 20 1~
B 25
= C =
3 .5 2 I
: 5 &
—/ 75 | x| ® i o il
I’ _ZF
0.0 / 12 F
= m
7 =
- -
— : . il
: 300# Hammer w/18" Drop e
=} Used on 2" I.D. Spoon i
- =
— b—
— —
= i
P =
— S
2 =
g —-
» =
= -1 b—
- —
— —
. =
ENG FORM 1836 = 1110-1-180]) PAEVIOUS EDITION MAY BE USED smogecr Duval Co. Beach  yop g, CB-Pabll
1 MAR &) UNTIL EXHMAUSTED.

TRANSLUCENT

rosion u

-14
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WOLE WO
1- PROJECT
DEPARTMENT OF THE ARMY Duval Co. Beach Erosion Study| S*t7 1% 2
pivigion Corps of_'_.ngmeers. S TEiToe i aTe w e
INSTALLAT | o8 Jacksonville, Florida
3. DRILLING AGENWCY
ORILLING LOG Corps of Engineers
S ROLf RO iv sFen er drawind T Te and 71l me 5. miM{ OF DRILLER
CB-Pablo=-15 D. L. Loadholtz
6- CIRECT OM OF nOLE 7- TWICKMESS 8- DEPIM 9. TOTAL
== sy = TS — OF OVER— DRILLED DEPTM OF _ 4
GO venriear | O3 iscuines  {ygarizan BURDE X NTO ROCK WOLE 60
10- SIZE AmD TYPE OF BIT 11 DATUM FOR ELEVAT 10N SHOWN 12- MANUFACTURER'S DESIGWATION OF DRILL
See remarks (TEM = mSL) MSL Sprague & Henwood 40C
13- TOTAL WO. OF OVERBURDENM SAMPLES TAsfw - TCTAL 15- S L P74 le- DATE moLll
FTEYUREES URETSTUNRTT “C CORE . GROUNG, ¢ [STARTED [ soeFieiee
BOXES - WATER 3/30/64 3/30/64
17- ELEv. TOP OF WOLE |18- TOTAL CORE RECOVERY FOR 15, AN YRCX K NNENEXORX e0l0fl
Boftise (XY BS Joe 5. gentile
TORTJETY DR
CLASSIFICAT ION OF MATERIALS . " i%s. wa & af
ELEVAVION BERti | ueny CRsALr gt san ";,,“,"j__‘:,'_;f‘5:.‘.‘:,".: i it .‘::-u:::::,
i (il Bit & Barrel Bls/Tt |-
| Jo.0 ] =
1 o [ SAND, Fine to medium, quartz, L =
a % =
]« 7| organic stain from 0.0 to 3.0 1 20
410 —| road fill, sligh i === W
5035 . » slightly silty, gray o5 | ; | 2v 1.D. Spoen 5 E
brown (SP) S -
1 ‘[ very silty from 5.0 to 6.0 i
4 10
4. | Gray, slightly silty from 6.0 =
1~ o] to 10,2 2+
1 [ ir
—". 50 & " " 27 —
=1 . 22
10277 . 5|
= - 5 |-
3 |7/ sAND, fine to medium, quartz, =
M| '] very silty, very clayey, shelly = —t
=M. 55 3 " J 2 —
4. gray (SM) “+
1) * -5—_:
— .
1 il F
5 " 11
— .l) 50 n " " _3___
=L " =
41511 et S
20,0 7B | 5
ﬂ/ #| SAND, fine to medium quartz, L b
2.0 //‘ very clayey, gray, shelly (SC) 5 " " o =
- 75 CTT
un [ 1| ke
i [ = = us
-4 .| SAND, fine to medium, quartz, 6 .
—' .| slightly silty, gray-brown
4-".| (sP) 10 I
(7 13 |
e A 50 7 " " lj —
S LI I
4 —
_J +''| Shelly, slightly silty, gray 28 |
b )- from 29,0 to 35.0 a0
= 30 -
=" % 55 | 8 " ” L -
a3 K
3s.03 7. WL
— T o -
- e
~ —
— —
— =
EWG FORM 183 ™ 1110-1-1801) PREVIOUS EDITION MAY BE UIED reascrDuval Co. Beach wOLE '.CB-Pabl
1 MAR 8) TRANSLUCENT YMTIL EXHAUSTED. Erosion Study 'Is

o=
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woLL ®0.

CB-Pablo-15

DEPARTMENT
Siviini orps c?; H]g neers

imsTauaTion Jacksonville, Florida

DRILLING LOG

T- PROJECT
Duval Co, Beach Erosion Studls®tt’ 2 o 2

2- LOCAT |00 (coordimeTas o Jlaliem,

3. DRILLING AGEWCY
Corps of Engineers

B: WOLL NO. (4® ohews on drawing Tille and Tilke me.

CB-Pablo-15

3. whe OF DRILLER
D, L, Loadholtz

T DIRECT (ON OF WOLL 7- THICENESS 8- OLPIn v T0TAL
L ad g of ovim DRILLED DEPTH OF
C veavicat [ T incuinee E:E:t.::l BURDER IITI;\IOCI: WOLE 60'
10- SIZE AND TYPL OF BIT 11 DATuM FOR ELEVAT ION SOw ]n WARUF ACTURER S DESIGRAT (Om OF DRILL
See remarks (TBY S ML) MST, Sprague E. Henuood HOC
13- TOTAL WO. OF OvERBURDIN SamPLES TaxEw 18- TOTAL 15 ELEv. [) L
BTITUNRTS CILARA' ] | & EEE—— "0 CORE GROUND trmTre [ca-'mu
waT(®R .
17- LLEV. TOP OF WOLE |18- TOTAL CORE RECOVERY FOP 19. SIGNATURL OF INSPECTOR
800 10G (%)
T
CLASSIFICAT IOR OF MATERIALS - e i dlim aa, watar less, A of
Jerevarion oertn jLEcEaq (pevcraption, '([C.U:‘ Sl:;L ‘:O.‘l‘h‘r‘l-;f ate ..'l:' -::-M‘t:::n 1.
B Bit & Barrel Bls/Ft |}
35,0 7 [
T ? .|| SAND, fine to medium, quartz, 1=
Z].‘. .|| dark gray, very silty, very [
| clayey, slightly shelly (SM) 80 9 2" 1.D. Spoon 5 =
17 g s
4.1 u
s [N 5
'42.0_-_\)" 10 " " 3
_“/‘/ CLAY, very sandy, green-gray 80 17
B (cL) 0 18
B/ ) 22
:/ 10
= 10
—_:/ 60 12 " " 9
3 2 y
50.5— 2 ;
<3 |3|| SILT, very sandy, clayey, —
52.5 1|/ gray, very shelly (ML) 13 = " 3
95 9
1/ L ’— 20
E a4 . ] 14 23
—] 4 .| SAND, fine to medium, quartz, T
~./ very clayey, silty, brown=- S
1 7. | green (SC 7
_./'/ g bl 65 15 L " g
:/ - | Deep green in coler, very 10
Bo.0 . / clayey from 55.0 to 60.0 14

300# Hammer w/18" Drop

l'HII‘IIIHITIHHITTTTI’THIH]T[I’-Ti]lf'l '_'TT]THT ‘TTl[ll—l' Tll'l‘HlITllllH'i

—
3] Used on 2" I.D. Speon
B
—
X!
=
=
E
-
ENG FORM 1336 (EM 1110-1-1801) PREVIOUS EDITION MAY BE USED PROJECT Duval Co. Beach WOLE IO.CE‘Pa')lc-
! MAR 6! TRANSLUCENT UNTIL EXHAUSTED. EFsTiTT STy ———
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WOLL 0. CB-Pablo-16
1+ PROJECT
DEPARTMENT OF THE ARMY Duval Co. Beach Erosion Study] WL g o 2
vivision Corps of Engineer T LociTon ceerdTmaTer = YTaTien,
insTauLaTice vacksonville, Florida
3- DRILLING AGEWCY
ORILLING LOG Corps of Engineers
8- WOLL WO. (4® oshewn on drawin 11T T and T1h neo. Y. wAME OF DRILLER
CB-Pablo-1b D. L. Loadholitz
6 QIRECT iOm OF wWOLE T- THICKNESS 8 DEPTHM 9 TOTAL
(i] T BEZNTTY ¥TTW OF OVER ORILLED DEPTH OF -
virticar | O wwcuiwip YERTICAL BURDEN INTO ROCK nOLE o0
10- SIZE AND TYPL OF 81T 11- OATum FOR ELEVAT (0N SHOWN 12- WANUFACTUNER S DESIGRAT IO OF DRILL
See remarks (TR % L) MSL Sprague & Henwood 40C
13- TOTAL NO. OF OVIRBUROLN SAMPLES TAKES i8- TOTAL 15 N Drpray e BaTL uutE’
o Ccomt cround ;T[S - T ;
‘ ;uu_g 1 urugn L9 ‘3./'35/0‘* J}B‘floé“
17 ELEV. TOP OF WOLE [18- TOTAL CORE RECOVERY FOR 19. XX MKDOR O X MR RDCIMK 20 .0g1s
BORING (%) 66 Joe S. Gentile
TR
CLASSIFICAT IOR OF MATERIALS - rillin -, w I v th of
frievarioq ocem |ueceng (a0 S P e
B B Bit & Barrel Bls/Ft |
3
0.0 1 -
<'{+|*['] SAND, fine to medium, quartz, Pushed |
ol B ' | very silty, very organic, dark 65 )1 2" I.D. Spoon =
i | gray (SM) =
11 3 F
o 503/ il T B
I 1. | SAND, fine toc medium, guartz, 10 |
1. .| &y, slightly silty, from 4.0 15 F
—, .| 10.0 sli,::,'nt.ly clayey, lignt 65 2 " " 20 —
- v | gray (SP), dark gray =t
1 23
n yLe 15
— e ——
- 5 10 |
1 T =
4 50 3 : g ===
- ! 13
1. 3k
— : L- =
] . .|Sray ‘brown, less silty, from 2 =
=4 v,| 6.0 to 20.0 k. ¥=
— . - —
s 60 " b 10 =
= S 17 F
7 ' 27 |-
= 10 |
] T O
= i0 i
= 75 5 & ! 18—
3 21 |
25.049: « 23}
p l || saND, fine to eedium, quartz, 10 b
3 it Very silty, very clayey, shelly) 13 F
=1 1|,y | gray (5M} 65 3 " L 20 —
7 il 21 |
29,57 '] _ ~ o
—_} SILT, very sandy, shelly, =
= dark gray (ML) ;__
o 87 7 " Ly i g T
= | M -
— { 9 _‘_7
35044 ¢ | 3 L
: =
— —
EMG FORM 1836 (EM 1110-1-1801) PREVIOUS EOITION MAY BE USED meoJECT Duval Co. Beach WOLE m0.CE-Patlo-
! MAR 81 TRANSLUCENT UNTIL KXHAUSTED. E¥eEiom S y ol
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WOLE ®O. CB-Pablo-17

1- PROJECT
°EP65}",§;TG¥ gz'#;if’:.:grs Duval Co, Beach Erocsion Study *™™'1 % 2
pivision £ 7 LOCATION (Cosrdimales o ¥lalien,
IesTaLLATION _Jacksonville, Florida
3. DRILLING AGERCY
DRILLING LOG Corps of Engineers
ST RE L w0 it iFemr e dren TR TN and TTh we o) 5. NAMC OF DRILLER
CB-Pablo-17 D. L. Loadholtz
6 DIRECT 0% OF WOLE 7. TWICANESS 8 OiPlm 9- T0TAL
z = —— oYy R oF OvER— DRILLED DEFTH OF £y
@ YERTICAL l ] "eCLINED WERT (ZAL BURDEN INT0 ROCH moLE
10- SIZE ARD TYPE OF BIT 11 DATUM FOR ELEVAT 0N SHOWN 12 MANUFACTUYER"S DESIGRATION OF DRILL
See remarks (RN ML) MSL Sprague & Henwood u40C
13- T0TAL WO. OF OVERBURDER SAMFLES TAKER e ToTAL 15- ﬁ?{pr,, 18- DA RILT
T XY C U 1 ] e
—— — s | s SR | e
17- ELEV. TOP OF WOLE [38- TOTAL CORE RECOVERY FOR 19, SOk 0D MR Ceologlst
ROEING ¢b) 25 Joe S. Gentile
4 VIRINTS
CLASSIFICATION OF MATERIALS = ag tise. water less. depth of
[ELEvaTION BCPTH |LEGENY (Beacr it ien) il b ST Pt e i Py
2 188 < P ot
+ Bit & Barrel Bls/Ft -
| 0.0 7 ) o =
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. H TN '~ =
] i 65 1 2" I.D. Spoon )
£ ' 20 F
2, 2N,
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1. 10
E 70 2 i " RA: R S
3 i 0
(s g B Gl WL i L
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14 5:“ i} 1—3——7 3
| 15 s LN - . it =
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1. 5 J(5€) 8 |-
—:/,'/ 60 4 " " 17—“;
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=§5.2 —t
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204 12
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—{"' ' +|slightly clayey, slightly 65 |. 5 i " ay
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6.0 4. .. 12 1
1./ CLAY, very sandy, dark gray (CL 3 =
—] 55 8 n " il ==
29.0 7 / __.3 g
7 . [SAFD, time to medium, quartz, | 9 50 I
30.5—, -~ Avery clayey, gray (SC) T
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= i il i -
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44 S
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—
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5 —
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= " =
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? 90 14 S - 5 —
5 20
60.0 / L
e 300# Hammer w/18" Drop =
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= | A
5_0 x 12
2 S EAND, Tine tO BSAIUN, quArtr, Ty =
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;./ CLAY, very plastic, gray (CH) i i =
3 Pushed |—
b ==
= 100 8 s " 2 —
] =T 1=
— A———
—_/ ‘sum and SHELL, fine to 8 S
5 ium quartz and large shell 9 E = Pushed [~
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_::S .. SAND, fine to medium, quartz, 30
15" light gray, slightly shelly 30
4. 9, (SP) 132
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| (sM) _'g_|
49,6 Bl \ _17
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WOLE wO.
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“"n"‘“ o ol Juval Co. Beach Erosion Study i g =
Division Corps of Engineers 2. LoCATIon (ceerdTmaTes o YTalien,
JesTaLLaTiow Jacksonville, Florida
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: ooy | e Y NATE ] CWEJE
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0.0 -
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5pG f v 16 |-
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] .: 8 E
. i L 10 |2 a z T ==
BN —t
A1l uy -
10.0 “1:*]" S
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= ] =
14,8 o
CLAY, organic stain, blue=-gray
4 L] L] =] -
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3 il o
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- —
= =
- —
3 &
- i
— —
= —
ENG FORM 183 ™ 1110-1-f80]) PREVIOUS EDITION MAY BE USED peosecT Duval Co. Beach  poup g, CB-Fablo-

1 MAR & TRANSLUCENT UNTIL EXHAUSTED, Trosion STUAY 21



WOLE WO
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= = - o . & SWELT o
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(TN = L)
- TOTAL WO. OF OVERBURDER SaMPLES TaxEn 18- TOTAL 15 ELEV. 16- N ST
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Bit & Barrel Bls/Ft
CLAY, gray-green, fat, slightly 2
sandy (CH) 3
95 | 9 2" I.D. Spoon 6
8
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=
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ue, 01 /] (€4) 75 8 ]
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= | ":' 1 shelly 5
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BEACH EROSION CONTROL STUDY

DUVAL COUNTY, FIA.

APPENDIX C

STORMS AND THEIR EFFECTS;
SHORELINE AND OFFSHORE CHANGES
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BEACH EROSION CONTROL STUDY

DUVAL COUNTY, FLA.

APPENDIX C

STORMS AND THEIR EFFECTS;
SHORELINE AND OFFSHORE CHANGES

I. STORMS AND THEIR FEFFECTS

1. Hurricanes.--Since 1830 a storm of hurricane intensity has
passed within 150 miles of Duval County at an average frequency of
one every 3 years. During the same period hurricanes have passed
within 50 miles of Duval County at an average frequency of one every
T years. Specific hurricanes and their effects on the shores of Duval
County are discussed briefly in paragraphs 2-7 following.

2. September-October 1920.--That hurricane originated in the Gulf
of Mexico and approached Florida from the southwest, moving inland at
Cedar Key. The storm crossed the State and entered the Atlantic Ocean
near St. Augustine. Damage to seawalls, piers, and docks was reported.

3. October 13-21, 194k,--That hurricane originated in the western
Caribbean Sea and entered the west coast of Florida near Sarasota. The
storm then followed a northeasterly course, passed southeast of Jack-
sonville into the Atlantic Ocean, and reentered the coast near Savannsh.
High winds extended 200 miles to the east and 100 miles to the west.
Extremely high tides occurred on the southwestern and northeastern
coasts of Florida. Storm damages were estimated to be about $63,000,000
in Florida. Eighteen persons lost their lives from drowning. The
shoreline of Duval County south of St. Johns River was eroded landward
approximately 150 feet and as much as 3 feet vertically. High-water
elevations up to about 10 feet were observed at Jacksonville Beach,
undermining the boardwalk and flooding streets as far inland as Third
Street.

k. September 12-19, 1945.--That storm entered Florida over Key
largo, passed over the central part of the State with greatly diminish-
ing force, and reentered the Atlantic Ocean north of St. Augustine.
This storm caused about $54 million damages in southeast Florida but
very little elsewhere in the State.
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5. October 15-19, 1950.=--That was a small but violent storm.

The storm moved from the Caribbean Sea across Cuba, Miami, and par=-
allel to and along the entire length of the Atlantic coast of Florida.
Total losses in the State were estimated at about $28 million. Low
areas in St. Augustine were flooded. The hurricane caused some damage
to Duval County beaches and seawalls. High tides and waves overtopped
seawalls and rolled up the ramps leading from the street to the beach,
flooding many low areas along the beachfront. Most of the flooding
was the result of water rolling up the ramps.

6. August 26-28, 1964.--Hurricane Cleo entered Florida at Miami
and traveled generally northward to about St. Augustine where it
started to moderate. By the time it crossed Duval County in its
northerly course winds were reduced to gale force. Damages in south-
east Florida were estimated to exceed $100 million, and were largely
attributable to wind. Beach damages were relatively insignificant,
the maximum reported shoreline recession being 10 feet.

7. September 9-11, 196k4.--Hurricane Dora approached Cape Kennedy
on a westerly course that changed to northwest, and then back to west
as the storm crossed the shore between St. Augustine and Jacksonville
Beach September 10. Damages were severe in Volusia, Flagler, St.
Johns, Duval, and Nassau Counties, and the President authorized emer-
gency repair work under Public Law 875. High tides and waves caused
damages to development and protective structures in Duval County of
about $4 million. Winds caused very heavy damages to power and com-
munication facilities.

8. Northeast storms occur along the east coast of Florida on an
annual basis. 1In the past such storms have been more damaging than
hurricanes. Effects of specific northeast storms are described briefly
in paragraphs 9-13 following.

9. The 1925 northeast storm destroyed most of the timber bulk-
heads that had been constructed in Duval County during the Florida
boom. Little information is available on that storm except that it
was the most severe experienced up to that time.

10. The 1932 northeast storm was one of the most severe to occur
along the Florida coast. A damage survey made by the Jacksonville
District in 1932 indicated that exceptionally heavy damage had oc-
curred from north Florida to Palm Beach. In Duval County the storm
was accompanied by unusually high tides (2 feet above normal) and
large waves which reached the shore in advance of the high winds.
Waves were reported to have reached a greater height than at any time
during the preceding 60 years. Wind velocities were reported to have




reached a meximum of about 50 miles an hour at the beaches. Many
houses were undermined, ramps were destroyed, the beach dropped about
3 feet in elevation, and many of the timber seawalls which had been
constructed since the 1925 storm were destroyed.

11. The 1947 northeast storm began about September 24 and was
accompanied by exceedingly high winds and tides and large waves. The
storm was exceptional not only for its severity but for its unusual
duration. Destruction and erosion during that 13-day storm was eval-
uated at $1,400,000 on 1947 price level. About 5,760 linear feet of
concrete seawalls were destroyed, and 6,800 linear feet were damaged.
The beach was lowered as much as 5 feet, several dwellings were lost,
others damaged, and 6 ramps were damaged or destroyed.

12. The 1956 northeast storm.--The damage during the 2-5 November

1956 storm was caused chiefly by wave action on top of high tides
generated by winds from a storm center which later developed into
hurricane Greta. The winds blew generally from the northeast at sus-
tained velocities of 20 to 30 miles an hour for about 4 days. The
winds generated tides as much as 4 feet above normal, with fairly
heavy seas. Damages sustained were primarily to seawalls, ramps, and
foundations.

13. The 1962 northeast storm was a severe coastal storm with winds
of 60 to 70 miles an hour within 100 miles of the center. The storm
remained within 300 to 500 miles of the Duval County beaches for sev=-
eral days. Sustained northeast winds over a fetch of several hundred
miles generated waves over 20 feet high with periods of about 11 sec-
onds in the ocean. When those waves broke in the shallow water near
shore, they caused water levels to rise about 7 feet above mean low
water. Damages were so severe that the area was declared an emergency
disaster area and temporary relief measures were provided with Federal
funds. Total damages, which were estimated at $2,580,000, were dis-
tributed as follows:

Mayport Naval Station $50,000
Atlantic Beach 100,000
Neptune Beach 1,300,000
Jacksonville Beach 1,100,000
Emergency expenses 30,000
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II. SHORELINE AND OFFSHORE CHANGES

14, General.--Comparative positions of the mean-high-water
shoreline over the period of record are shown on plates 2-4, The
bases for comparison are surveys made by the United States Coast
and Geodetic Survey in 1858, 1923-2k, 1951-54, 1958-59, and by the
Corps of Engineers in October-December 1963. In addition to the
October-December 1963 survey, the Corps of Engineers made the fol-
lowing surveys: January 1963 and June 1963 at Neptune Beach and
Jacksonville Beach; and August 1963, January 196k, and April 1964
at Mayport Naval Station. Due to the limited coverage of the above
surveys, generally extending only from the seawall or dune to mean
low water, their use was limited.

15. Mean-high-water shoreline changes are tabulated in table
C-1l. The data indicate both advance and recession throughout the
county shoreline. The ocean shore of Little Talbot Island, between
Nassau Sound and Fort George Inlet, advanced considerably during the
period of record. For the period 1923-2k to 1963, that shoreline
advanced about 650 feet, or about 16 feet annually. South of Fort
George Inlet and adjacent to the north jetty of St. Johns River the
shoreline advanced about 330 feet between 1923-2L and 1963. The
reach from the south jetty to the south county line receded about
270 feet, advanced about 34 feet, and receded about T2 feet for the
northerly one-third, middle one-third, and southerly one-third,
respectively, during the period 1858 to 1923-24. During the period
1923-24 to 1958-59 there was an average recession of 106 feet for
the northerly two-thirds of the reach between the jetties and the
south county line, and an average advance of 52 feet for the southerly
one-third. For the short-term period of 1958-59 to 1963, data for
the 14 profiles south of the jetties show both advance and recession
in almost equal distribution. Analysis for the period 1923-24 to
1963 indicated an average recession of 79 feet from the south jetty
6.5 miles southward and an average advance of 56 feet for the remain-
ing distance of about 3.5 miles to the south county line. Changes
in the Neptune Beach-Jacksonville Beach area reflect the emergency
restoration carried out there in 1963 at the direction of the Federal
Office of Emergency Planning. As a result of Hurricane Dora (Septem-
ber 1964), the entire shoreline of the county has receded over the
period of record.

16. Shoreline changes at Little Talbot Island.--In 1853 the south
end of Little Talbot Island was near the confluence of Fort George
River and Simpson Creek. Immediately south of the island a long sand
bar was covered during high tide. (See United States Coast and Geo-
detic Survey hydrographic and topographic sheets H-351 and T-41ll.)




TABLE C-1

Mean-high-water shorelin

Profile ’ Advance i Recession ) Advance i Recession

(feet)

LITTLE TALBOT ISLA

1858 to 1923-24 1923-24 to 1951-54

1 Not available 150

2 Do. 560

3 Do. 700

4 Do. 1,060

4p Do. 1,180

) Do. 130

ST. JOHNS RIVER TC SOUTH C
1858 to 1923-24 1923-24 to 1958-59

6 Not available 460 _

7 400 ) 70

g 220 | (1) 270 110

9 150 | 110
10 30 140 (1) 106
11 30 60

12 60 (1) 34 90

13 10 120

14 40 150

15 80 20

16 60 80
17 70 (1) 12 50

18 100 60 ol

19 50 50

NOTE: (1) Average change for bracketed reach,
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TABLE C-1
Mean-high-water shoreline changes

v LE

L |
Jnce Recession Advance Recession

(feet)

Advance

Recession

LITTLE TALBOT ISLAND

1923-24 to 1951-54 1951-54 to 1963 1923-24 to 1963
150 380 230
350 | (1) 390 900
440 1,140 | (1) 646
750 310
1,180 480 1,660
200 330
ST. JOHNS RIVER TC SOUTH COUNTY LINE
1923-24 to 1958-59 1968-59 to 1963 1923-24 to 1963
k 60 400 d
70 | 55 16
110 10 120
110 110 No change
140 | (1) 106 20 160 (1) 79
60 No change 60
90 30 60
120 20 | (1) 28 100
150 | 365 _ 115 |
No change 20
20 60
30 20 | (1) 56
(3) R 50 110
20 70




By 1872 the south end of the island had moved south about 1,000 feet
and seaward 40O feet. By 1924 the south end of Little Talbot Island
had built up to a maximum width of about 3,000 feet and had extended
south an additional 10,000 feet. By 1934 the south end extended
southward an additional 1,000 feet and seaward about 500 feet; the
total southward extension between 1853 and 1934 was 12,000 feet.
From 1934 to 1958-59 the south end of the island moved northward
2,500 feet, and from 1958-59 to 1963 it moved northward an additional
500 feet. Therefore, the south end of Little Talbot Island in 1963
is about 9,000 feet south of its position in 1853. The southerly
extension of Little Talbot Island thus forced a southerly migration
of Fort George Inlet.

17. Offshore depth changes.--Comparisons of offshore depth
changes are based on the surveys of 18Tk-75, 1923-2k, 1953-54, 1958-
59, and 1963. The results of those surveys are shown on plates 2-7.
Changes in the position of offshore depth contours from 187L-75 to
1923-2k, 1923-2k to 1953-54 (north of St. Johns River), 1923-24 to
1958-59 (south of St. Johns River), 1953-54 to 1963 (north of St.
Johns River), and 1958-59 to 1963 (south of St. Johns River) are
given in table C-2. The 6- and 12-foot depth contours on Little
Talbot Island advanced during the period 1923-24 to 1953-54 and
receded during the period 1953-54 to 1963. The net average change
of the 6-foot depth contour was about 900 feet of recession; that
of the 1l2-foot depth contour was about 890 feet of recession. The
18-foot depth contour on Little Talbot Island advanced 1,660 feet
during the period 1923-2L4 to 1953-54 but receded 340 feet from 1953-
54 to 1963. Data for the 30-foot depth contour on Little Talbot
Island are limited. The 6-, 12-, and 18-foot depth contours in the
reach south of the St. Johns River receded for the periods 1874-75
to 1923-2k, 1923-2L to 1958-59, and 1958-59 to 1963, the average net
change from 1923 to 1963 being about 320 feet for the 6-foot contour,
250 feet for the 12-foot contour, and 330 feet for the 18-foot con-
tour. The 30-foot depth contour in the reach south of St. Johns River
receded during the periods 1923-24 to 1958-59 and 1958-59 to 1963, the
net change being about 350 feet of recession from 1923 to 1963. As
may be seen in table C-2 and in the above discussion, the trend of
offshore contour movement is predominantly recessive, especially
south of St. Johns River,

18. Volumetric accretion and erosion.--Details of volumetric
Ehanges in the study area are given in tables C-3, C=4, and C-5.
Table C-3 shows the changes, the net change, and the average annual
change from 1923-24 to 1953-54 at Little Talbot Island, and from
1923-2k to 1958-59 for the reach south of St. Johns River. Table C-k
shows the same data from 1953-54 to 1963 at Little Talbot Island and
from 1958-59 to 1963 for the reach south of the St. Johns River.
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12-foot contour

L T Lg T v
Advance Recession Advance Recession } Advance Recessiom
1923-24 to 1953-54 1953-54 to 1963 1923-24 to 1963
3,720 3,740 20
1,280 | (1) 1,438 500 780
"750 320 (1) 1,856 ) o7 (1) 894
No change 3,500 3,500
Not availabls Not available 2,800
100 1,800 1,700
1923-24 to 1958-59 1958-59 to 1963 1923-24 to 1963
Not available 2,580 Not available
400 190 ssoj
110 100 210
80 80 160
220 170 390
20- 1) 438
40 (1 500 () 540
100 40 140
44 20 20 40 | (1) 248
No change 660 660
116 | 40 150
Not available 60
do. No change
do. 100
do. 180

(Continued)



TABLE C-2
Offshore depth changes

6-foot contour

L N |
Advance ) Recession rAcl\mm:er Recession Advance ) Recession Advance ' Recession
(fest)
LITTLE TALBOT ISLAND
1923-24 to 1953-54 1953-54 to 1963 1923-24 to 1963 1874-75 to 1323-24
) 3,700 100 Not available
) 1) 1,598 330 540 do.
) (1) 1, 240 | (1) 1,694 810 (1) 906 do.
). 3,400 2,530 do.
2,450 800 | 3,250 do.
480 300 180 do.
ST. JOHNS RIVER TO SOUTH COUNTY LINE
1923-24 to 1958-59 1958-69 to 1963 1923-24 to 1963 1874-75 to 1923-2
- ,
Not available 100 | Not available Not available
20 100 120 3,430
70 10 80 340
80 | (1) 82 510 590 80
150 220 370 100
No change 300 300 1) 316 130
do. 360 ss0 | (1) 120 (1)
) 480 3€0 30
) 430 270 50
Not available Not available 200 130
do. do. 220 190
do. do. 660 230
do. do. 500 | 40 B




6-foot

Profile A T T

Advance Recession Advance Recessic
1874-75 to 1923-24 1923-24 to 1953-54
i Not available 3,600
2 Do. 870 1) 1,598
3 Do. 1,050 (1) 1,
4 Do. 870_
44 Do. 2,450
5 Do. 480
1874-75 to 1923-24 1923-24 to 1958-59
6 Not available Not available
T 3,900 20
8 300 70
9 150 80 | (1)
10 160 | (1) 701 90
11 60 150
12 260 No change
13 190 do.
14 Not available 120
16 Do. 160
16 Do. Not svailable
i Do. do.
18 Do. do.

19 Do. do.




30-foot contour

Advance Recession

Advance Recession

i 2

—
Advance Recession

1923-24 to 1953-54

1963-54 to 1963

1923-24 to 1963

280 Not available Not available
Not evailable do. Do.
do. do. Do.
630 do. Do.
do. do. Do.
80 950 870
192324 to 1958-59 19568-59 to 1963 192%-24 to 1963
Not available 300 Hot available
do. 1,000 Do.
do. 300 Do.
600 200 400 7
320 860 850
200 %01 (1) 108 s70 | (1) 353 170
100 550 650 (1) 248
220 300 520
580 100 _ 680
Not available Not available 240
do. do. No change
do. do. 240
do. do. 160

L=y



TAPLE C-2--Continued

18-foot contour

\dvance

Recession

T
Advance

T

Recession

v = =
Advance

(feet)

Recession

Al
Adveance Recession

LITTLE TALEOT ISLARD

1923-24 to 1953-54 1953-54 to 1963 1523-24 to 1963 1874-75 to 1923-24
No change 3,900 Not available
(1) 1,660 850 60 do.
’ 10| (1) 340 280 do.
No change 500 500 do.
Not available Not available Not available do.
480 400 880 do.
ST. JOHNS RIVER TC SQUTE CCUNTY LINE
1923-24 to 1958-59 1958-59 to 1963 1623-24 to 1963 1874-75 to 1923-24
Not awvailable 110 Not available Not available
1,030 ] 790 1,820 do.
800 500 1,300 do.
90 No change 90 do.
70 150 220 do.
00| (1) 279 o0 | (1) 189 190 | (1) 328 do.
50 50 No chenge do.
140 40 180 do.
30 170 200 do.
200 | 10 | 21C do.
Not available Not available 40 do.
do. do. No change do.
do. do. 260 do.
do. do. 160 do.

-




18-

Profile d T
Advance Recession Advance Rece
1874-75 to 1923-24 1923-24 to 1953-54
1 Not available 3,900
2 Do. 790 | (1) 1,660
3 290
4 Do. No change
44 Do. Not available
5 Do. 480
1874-75 to 1823-24 1923-24 to 1958-5¢
6 Not available Not available
7 800 | 1,030
8 490 800
9 940 90
10 50 70
3 100 100
12 20 (1) 345 50
13 490 140
14 190 30
15 200 200_
16 150 Not available
17 400 do.
18 300 do.
19 360 | do.

NOTE:

(1) Net average change for bracketed reach.



Change

Landward of =18 ft. m.l.w. (1)

Profile .
Total period Average annual
Accretion Erosion Accretion Erosion

i 5,615 438 187 15

2 7,547 0 252 0

3 4,566 | (2) 18,367 0 162 | (2) 613 0

4 1,516 209 bl 7

44 114 344 4 11

b 21 135 i 5

6 Not available

7 70 1,198 | 2 34

8 44 560 i 16

9 43 611 1 18

2 38 1

ig g 412 (2) 2,691 0 i; (2) °
12 127 34 & 1
13 200 25 6 1

14 42 168 1 %

15 162 22 5 i3
16
17

18

19

NOTES: (1) Approximate elevation; division is at or near natural break in the
(2) Total net change for bracketed reach,




TABLE C-3

Volumetrioc accretion and erosion

Change
' 2 §
fto m.l.‘l. (1) Se&md Df -18 ft. m.l.'o (1)
Average annual Total period : Average annual T
Accretion Erosion Accretion Brosion Accretion g Erosion Accretion
(1,000 cubic yards)
LITTLE TALBOT ISLAND
1923-24 to 1953-b4
187 16 Not available
252 0 Do.
152 (2) 613 0 Do.
bl 7 Do.
4 1l Do.
1 5 0 98 0 3
ST. JOHENS RIVER TO SOUTH COUNTY LINE
1923-24 to 1958-59
Not available Not &
2 34 ) 1,339 2917 38 8
¥ 16 0 809 0 23
1l 18 0 646 0 19
1 11 0 450 0 13
, 691 0 12 {2) 77 0 302 (2) 1,174 0 9 (2) 36
4 1 0 0 0 0 93
6 T 98 0 3 0 273
L 4 0 128 0 4
5 1 68 53 | 2 2 166
Not available
Do.
Do.
Do.

s at or near natural break in the profile.

ach,



LE C-3

etion and erosion

e

Net change
Seaward of -18 ft, m.l.w. (1) Total profile
period - Average annual Total period ) Average amnual
Erosion Accretion Erosion Accretion Erosion Accretion Erosion
ubic yards)
LBOT ISLAND
to 19563-64
Not available

Do.

Do.

Do.

Do.
98 0 3 212 7
9 SOUTH COUNTY LINE
to 1958-59
able " Not available e
917 38 8 80 ) 2
09 0 23 1,326 38
46 0 19 1,214 36
50 0 13 806 23
02 (2) 1,174 0 9 (2) 36 77 (2) 3,866 21 (2) 112
0 0 0 93 3
0 3 0 273 8
28 0 4 244 7
53 | 2 2 156 2 &
able -




Change

mdward Of "18 ftc m.lo'o (1)

Bl Total period Average annual
Accretion Erosion Accretion Erosion

1 0 6,566 0 657

2 1,383 3,446 138 345

3 1,657 372 | (2) 10,888 166 37 | (2) 1,0
4 166 3,649 16 365

4A 326 376 33 38

b 80 328 8 33

L:

6 3 1,266 1 253

7 0 1,026 0 205

8 0 236 0 47

9 469 134 94 27
10 0 675 | (2) 4,847 0 136 | (2) 969
11 16 283 3 57
12 45 294 9 59

13 0 472 0 94

14 0 496 0 99

15 0 500 | 0 100

16
17

18

19

NOTES: (1) Approximate elevation; division is at or near natural break in the pr
(2) Total net change for bracketed reach,




TABLE C-4

Volumetric accretion and erosion

Change
'18 ft. molo'. (1) o Seamd Of “18 ftc m-l.'- (1) i
) Average annual Total period ' Average annual Tot
Accretion ) Erosion Accretion ) Erosicn Accretion N Erosion Acoretion41
(1,000 cubic yards)
LITTLE TALBOT ISLAND
1953-54 to 1963
0 657 Not awvailable
138 345 Do.
3 166 37 (2) 1,089 Do.
16 366 Do.
33 38 Do.
8 33 0 367 0 37

ST. JOHNS RIVER TO SOUTH COUNTY LINE
1958-59 to 1963

~ ~ -~

1 253 865 0 178 0
0 205 762 0 152 0
0 47 866 0 173 0 631
94 27 0 0 0 0 336
0 135 | (2) 969 O (2) 906 575 0| (2) 18 115
3 57 0 292 0 58
9 59 0 0 0 0
0 94 0 140 0 28
0 99 0 229 0 46
0 100 0 351 0 70
Not available

Do.

Do.

Do.

- or near natural break in the profile.



BLE C-4

retion and erosion

Net change
Seaward of -18 ft. m.l.w. (1) Total profile
period ‘ Average annual Total period ' Average annual
' Erosion Accretion - Erosion Accretion-r_ Erosion Apcretioﬁr_ Erosion
cubic yards)
ALBOT ISLAND
54 to 1963
Not available
Do.
Do.
Do.
Do.
367 0 37 615 62
'O SOUTH COUNTY LINE
59 to 1963
0 178 ) 0 297 79
0 152 0 263 B3
0 173 4] 631 126
0 0 0 336 67
)6 5756 0 (2) 181 1156 1,260 | (2) 3,941 260 (2) 788
292 0 58 560 112
0 0 0 249 50
140 0 28 612 122
229 0 46 726 145
351 s 70 851 170,
ivailable
Do.
Do.

Dol




Table C-5 is a summary of tables C-3 and C-4, showing the changes,
the net change, and the average annual change for the LO-year period
1923 to 1963. Data in the tables are divided to show changes in the
profiles landward and seaward of the 18-foot depth. The quantities
presented are based on comparative profiles prepared from surveys of
1923-2k, 1953-54, 1958-59, and 1963 (plates 1-10, map file No.
24-28,620, on file in the office of the District Engineer).

19. At Little Talbot Island, landward of the 18-foot depth, the
average annual net change from 1923-24 to 1953-54 was 613,000 cubic
yards of accretion. For the period 1953-54 to 1963 the average annual
net change at the island was over 1 million cubic yards of erosion.
That amount of erosion at Little Talbot Island is not considered
indicative of actual conditions over the entire island since much of
the amount was due to channel shifting and realinement at the north
and south ends of the island. Incorporating the changes for the above
two periods, the net average annual change at Little Talbot Island for
the period 1923-2L4 to 1963 becomes 188,000 cubic yards of accretion.

20. South of the St. Johns River, for the period 1923-24 to 1958-
59, the average annual erosion rates were 77,000 cubic yards landward
of the 18-foot depth and 35,000 cubic yards seaward of the 18-foot
depth, or a total of 112,000 cubic yards over the entire length of
profiles. For the period 1958-59 to 1963, the average annual changes
were 969,000 cubic yards erosion landward of the 18-foot depth and
181,000 cubic yards accretion seaward of the 18-foot depth, or a total
net change over the entire length of the profiles of 788,000 cubic
yards erosion. As indicated by the comparative profiles, average
annual net changes from the St. Johns River to the Duval-St. Johns Coumty
line for the period 1923-24 to 1963 were 191,000 cubic yards erosion
landward of the 18-~foot depth and hT,OOO cublc yards erosion seaward
of the 18-foot depth, or a total of 238,000 cubic yards erosion for the
entire length of the profiles.

21. Volumetric changes based on 1963 survey data in the reach
south of St. Johns River require adjustment due to artificial fill
placed on the beach at Mayport Naval Station, Neptune Beach, and Jack-
sonville Beach (see paragraph 42 of the basic report). Computed losses
in the reach south of the St. Johns River for the period 1923-2L4 to
1963 equal 9,627,000 cubic yards. Adding 321,000 cubic yards for arti-
ficial fill at Jacksonville Beach and Neptune Beach, and 282,000 cubic
yards at Mayport Naval Station, the total losses for the period of
record (1923-1963) become 10,230,000 cubic yards, or 256,000 cubic
yards annually. That adjusted average annual erosion rate, rounded to
260,000 cubic yards, was used as the basis for estimating the future
nourishment requirement for the reach from St. Johns River to the south
county line. Costs of periodic nourishment would be based on delivery
of a greater amount to the beach in order that material lost by the
handling process or because of excessive fines would be offset.
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Change

Landward of -18 ft. m.l.w. (1)
Profile ¥ —
Total period Average annual
Accretion Erosion Accretion Erosion
j B 5,616 7,004 140 175
2 8,930 3,446 223 86
3 6,223 | (2) 7,479 372 156 | (2) 188 9
4 1,672 3,858 42 96
45 439 720 11 18
5 101 463
6 Not available -
7 70 2,223 ) 2 56
8 44 795 1 20
9 512 745 13 19
10 25 1,056 1 26
11 15 698 0 17
12 172 328 4 8
13 200 497 | (2) 7,714 5 12 | £2)
14 42 654 1 16
15 162 522 -+ 13
16 43 207 1 5
17 22 310 1 8
18 63 679 2 15
19 221 691 | 6 17 |
NOTES: (1) Approximate elevation; division is at or near natural bresk in the

——

(2)

Total net change for bracketed reach.



TABLE C-5
Volumetric accretion and erosion

1523-24 to 1963

Change
_18 £t. m.l.w. (1) ) Seaward of -18 ft. m.l.w. (1)
= 1 T
Average annual Total period Average annual
T ¥ . B
ion Accretion Erosion Accretion Erosion Accretion Erosion
(1,000 cubic yards)
LITTLE TALBOT ISLAND
140 175 Not available
223 86 Do.
156 (2) 188 9 Do.
42 96 Do.
o bt 18 Do.
0 465 0 76
ST, JOHNS RIVER TO SOUTH COUNTY LINE
“ Not available
2 56 2,101 291) 53 7 )
1} 20 866 809 22 20
13 19 0 646 0 16
i} 26 0 1,025 0 26
0 3T 0 5¢4 0 15
4 8 0 0 0 0
) 7,714 5 12 | £2) 191 98 140 (2) 1,913 2 4 | (2) 47
1 16 o} 357 0 9
4 13 68 404 2 10
1 5 91 0 2 0
1 8 76 0 2 0
2 15 0 851 0 21
6 37 0 96 | 0 2 _

n is at or near natural breek in the profile,
reach.



BLE C=5
Eetion and erosion

24 to 1963

Net change

Seaward of -18 ft. m.l.w. (1)

Total profile

period Average annual Total period Average annual
- T R
Erosion Accretion Erosion Accretion Erosion Accretion ) Erosion
cubic yards)
ALBOT ISLAND
Not available
Do.
Do.
Do.
Do.
465 0 76 827 129
TO SOUTH COUNTY LINE
- Not available - - Not available -
291 53 7 343 8
809 22 20 694 17
646 0 16 879 22
,025 0 26 2,056 -
5c4 0 15 1,277 32
0 0 0 156 4
140 (2) 1,913 2 4 (2) 47 339 (2) 9,627 9 (2) 238
3587 0 9 969 24
404 2 10 656 17
0 2 0 73 2
0 2 0 212 5
851 0 21 1,367 34
96 0 2/ 566 _] 13 1]

i



22, Effects of St. Johns River jetties.--Local interests have
long insisted that erosion problems south of St. Johns River have
been intensified by the improvement of the river for navigation--
specifically the two jetties and the deepened channel. Definitive
surveys before the beginning of the improvements in 1879 are lacking
for the entire problem area, and are limited to the area just south
(about a mile) of the river. Available pertinent data are shown on
figures C-1 and C-2 following. It may be noted that in the reach rep-
resented by the data the shoreline just south of the river receded from
1823 to 1879, advanced from 1879 to 1900, and receded again to 1923.
Since that time the shore in that limited area has been relatively sta-
ble from & long-term consideration. The data do not show what happened
between surveys, and are not necessarily representative of what has hap-
pened farther south in the developed areas of Atlantic Beach, Neptune
Beach, and Jacksonville Beach.

23. As may be noted from the sbove discussion, data are insuffi-
cient to reach a firm conclusion as to what have been the effects of
the St. Johns River improvements on adjacent shores. However, littoral
drift in the area is from north to south, and it would be most unusual
were the jetties and the deep channel not a contributing factor to the
erosion problems of the shores of Duval County to the south. A quali-
tative determination of the extent of the contribution cannot be made
from available data.

Cc-13



1-9 3¥N9Id

LEGEND

—_—— | 823
------- 1879
———— | 886
—o—o0— 891
—x—X— 1895
—a—a—— 1902 SCALE IN FEET
1909 1000 © 1000 2000 3000 4000 e

BEACH EROSION CONTROL STUDY
DUVAL GOUNTY, FLA.

M.H.W. SHORELINE CHANGES
AT ST JOHNS RIVER

1823 — 1909

{(From H.D. No. 611, 618t Congress
2 nd Session —Joacksonville,Harbor)

LIMITS OF DATA ON FIGURE C—2




2,000 =

ION

s

+H ?
- ‘ = |
s T N AMSEAAREANERREE an | 3 8 A
EDI | \ i \‘ikjr‘..
L AN
NNCHEE R
. L B = : .
1,000 el b, _\‘\.. 1 |
N !

oo et

scepson

gk

l#f;tvi et !

BEACH
DUVA

oty

EROST
\L COUNTY, F

2-0 JHNOIA

e B s o !




BEACH EROSION CONTROL STUDY
DUVAL COUNTY, FIA.

APPENDIX D

PRIOR CORRECTIVE ACTION AND
EXISTING STRUCTURES

TABLE OF CONTENTS

Subject Paragraph Page
Generglemmccnmcn e e cm e e e s e m e s e c e — i i D=1
Jetties at the entrance to St. Johns River-e==-===a 2 D=1
Early timber seawallgS===cs-coccccccccnccncaccanaaan 3 D-1
Concrete seawBllS=wecreccmmeccccmrecescmcc e nen——— L D-2
Atlantic Beach seawAll-=e-=ccmcccccocmracmccccnnaaa 5 D=2
Neptune Beach seawalle=--cemcccaccomccmnoncccenaae 6 D=2
Jacksonville Beach seawBlle=cccccecacaoccaaccnacaa. T D=2
RapSe~escemme s e s c e e e r s e m s s .. ———— 10 D-3
5 e B T 11 D-3
Pilergeececcecncnrccononenaccac s s o e aan e e, —————— 12 D=3
Emergency Federal construction (1962 storm)==--==-= 13 D=3

a. Generglesceccmcecccccaccncccmnncncncnacaan= - D=3
b. Granite revetmentes---ec-cccccaaa—a ——mm————— = D=3
c. Ramps and boardwelk repair=--seccaceccecees - D=l
d. Sand nourishmente---eceecscccccccecaccaaca-x - D=k
Emergency Federal construction (1964 storm)--===--= 1k D=4
Mayport Naval Station beach restoration-==s=e=w-wc-s 15 D-U

LIST OF FIGURES

Follows
Title Figure 2age
Existing granite revetmenteeeecccacccccccccccaaaa. D=1 D-4

D-i



BEACH EROSION CONTROL STUDY
DUVAL COUNTY, FIA.

APPENDIX D

PRIOR CORRECTIVE ACTION AND
EXISTING STRUCTURES

1. General.--Corrective action relative to protection of prop-
erty and development from the ocean has been primarily limited to
construction, maintenance, and replacement of seawalls and bulkheads.
Until 1962, most destroyed or damaged seawalls were replaced by
walls of the same type. After the November-December 1962 storm,
granite revetments were installed and artificial nourishment was un-
dertaken. More granite revetment was added after Hurricane Dora in
September 1964, Data on structures along the Duval County coast and
on nourishment asre presented in the following parsgraphs. Figure F-2
of appendix F shows the location of existing structures.

2. Jetties at the entrance to St. Johns River.--Prior to con-
struction of the jettiee at 6t. Johns River, there was an offshore
bar across the river entrance, traversed by a shifting channel with
maximm depths of 6 to 8 feet. A survey report to Congress in 1879
recommended twin converging jetties; 9,400-foot north jetty and
6,800-foot south jetty. The jetties were to be of riprap stone on
foundation mattresses of logs and brush. The outer ends were to be
bullt up to half-tide level; the inner sections were to have their
crests 3 feet below mean low water. The crests were to be 20 feet
wide. Construction of the south and north jetties was begun in
1879-80 and 1882, respectively. The jetties have been extended sea-
ward and landward and their crests raised since thelr original con-
ception in 1879. The north and south jetties are now 14,200 feet
and 11,192 feet long, respectively. For 4,022 feet from their sea-
ward ends they are 1,600 feet spart and parallel. The crests of
the jetties are;, in generasl, asbout 10 feet wide and vary considera-
bly in elevation. The crest of the north jetty wvaries from 5 to 13
feet above mean low water. The crest of the south jetty ranges from
mean low water to 11 feet above mean low water.

3. Early timber seawalls.--Extensive timber bulkheads and sea-
walls were constructed in the 1920's during the Florida boom. Some
of those walls were located as far north as Mayport. A northeast
storm in 1925 destroyed most of the timber walls. They were rebuilt
to be destroyed again during the 1932 storm.




L. Concrete seawalls.--In the years immediately after the
storm of 1932, Atlantic Beach, Neptune Beach, and Jacksonville
Beach constructed, with Federal aid, concrete seawalls to replace
the old timber seawalls destroyed or damaged during that storm.
Seawalls in the three communities are continuous, except for ramps
and for gaps resulting from failures during the 1962 northeast storm
and the 1964 hurricane (Dora). The gaps in the seawalls have either
been closed or are being closed with granite revetments.

5. Atlantic Beach seawall.--This begins at the north corpo-
rate limit of that commmity and extends south about 6,000 feet to
Atlantic Boulevard. It was originally built by the town of Atlantic
Beach and the Public Works Administration in 1934 and 1935. It is
a reinforced concrete superstructure of the roll-away or wave-return
type resting on & substructure of supporting piles, supplemented by
a longitudinal concrete cutoff wall under the toe, extending about
4 feet below mean low water. The cap of the seawall is at about
elevation 13 feet above mean low water.

6. Neptune Beach Seawall.--This was originally constructed
by Neptune Beach and the Works Progress Administration in 1936. It
is about 6,200 feet long and is of precast reinforced concrete sheet
piles. The wall is vertical and the cap is at about elevation 13
feet above mean low water.

7. Jacksonville Beach seawall.--This was originally construct-
ed by the Civil Works Administration, the Works Progress Administra-
tion, and Jacksonville Beach in the 1930's. The northern 3,430 feet
connecting with the Neptune Beach seawall are of the same construc-~
tion and detail as that wall. The next 3,300-foot long section
along the boardwalk area to Pablo Avenue on the south, was constructed
of precast reinforced concrete sheet piles, with cap elevation at 15.3
feet above mean low water. A concrete widewalk 22 feet wide was
constructed along the entire length of this section. The section
south of Pablo Avenue to about Thirty-seventh Avenue, South, is about
10,500 feet long. This section was built by the Works Progress Admin-
istration and Jacksonville Beach in 1936 and is of the same construc-
tion and detail as the seawall along Neptune Beach and the north end
of Jacksonville Beach. Along the northern 280 feet of the seawanll is
an extension of the 22-foot-wide boardwalk; thence south for 1,380
feet the boardwalk is 8 feet wide. Between Thirty-seventh Avenue,
South, and the south city limit there is a precast concrete seawall
about 3,000 feet long, built by a private concern in 1938. The cap
elevation is about 12 feet above mean low water.

8. The shore of the unincorporated area north of Atlantic
Beach, for sbout 4,600 feet, is partially protected by seawalls of
various lengths, types, and construction, intermittently spaced.

D-2



9. Since the construction of the concrete seawalls in Jackson-
ville Beach, Neptune Beach, and Atlantic Beach, the three communities,
on numerous occasions, have had to rebuild or repair many sections of
the walls with local funds. The exceptions to the above were in 1963,
when Federal aid was provided st Neptune Beach and Jacksonville Beach,
and in 1964, when Federsl aid wes provided at Jacksonville Beach,
Neptune Beach, Atlantic Beach, and the unincorporated area north of
Atlantic Beach. (See paragrephs 13 and 14 of this appendix.)

10. Remps.--There are 13 vehicular ramps at various street ends
in Jacksonville Beach, Neptune Beach, and Atlantic Beach, providing
public access to the beach. For various reasons (safety, traffic con-
trol, etc.) some of the ramps have been closed to vehicles. However,
they are open to pedestrians and there are sufficient open vehicular
ramps in the ares to afford complete access to the beach. The ramps
are mostly of concrete construction, and are tied in with the adjacent
seawall by concrete retwrns or wingwalls. The Board of Commissioners
of Duval County have provided four pedestrian access ramps and one
vehicular ramp at Chosen Beach (Seminole Beach), the unincorporated
areas between Mayport Naval Station and Atlantic Beach.

11, Groins.--There are no groins on the Duval County shoreline,
except for a few permesble structures composed of cabbage-palm piling
spaced as much as 3 feet apart in Atlantic Beach.

12. Piers.--There are three fishing piers on the Duval County
ocean shore. One pier is on Little Talbot Island, near its southerly
end. Another is at Atlantic Beach and is of timber construction. The
third pier is at Jacksonville Beach and is of recent construction, re-
placing a former pier a few hundred feet north. The pier at Atlantic
Beach was destroyed and the piers at Jacksonville Beach and Little
Talbot Island were damaged by Hurricene Dora in September 196k,

13. Emergency Federal construction (1962 storm).--a. General.--
The November-December 1062 northeast storm caused such extensive and
severe damasges at Jacksonville Beach and Neptune Beach that the Presi-
dent declared the twe communities disaster areas. The Corps of Engi-
neers, early in 1963 and at the request and authorization of the Office
of Emergency Planning, provided emergency relief measures at the two
communities, consisting of granite revetment, ramps, and boardwalk re-
pair, and sand nourishment.,

b. Granite revetment.--About 7,000 linear feet of granite
revetment in 2L segments was provided at Jacksonville Beach and
Neptune Beach in 1963. The revetments were installed where the exist-
ing seawall was destroyed or severely damaged. The revetments were
constructed of 150-pound to 4,000-pound riprap stone on upper and lower
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stone filters. The revetments are in good condition and have func-
tioned as intended. The location, lengths, and typical section of
the revetments are shown on drawing No. 24-28,163 on file in the
office of the District Engineer. The photograph of figure D-1 shows
the 1963 revetments and the beach at low tide.

c. Ramps and boardwalk repair.--Five ramps, vwhich were de-
stroyed during the storm, were repaired to a usable condition. Also,
some minor boardwalk repairs were made.

d. Sand nourishment.--About 320,000 cubic yards of sand were
placed on the beach at Jacksonville Beach and Neptune Beach in 1963.
The fill was placed on the beach by trucks hauling sand from inland
borrow areas. The limited amount of fill, which was placed as & tem-
porary measure, provided a limited degree of protection and a recrea-
tional beach. The condition of the fill after one summer and one
winter is shown by the 1963 profile survey made for this study.

14. Emergency Federal construction (1264 storm).--The President
declared northeast Florida a disaster area after Hurricane Dora, in
September 1964, caused severe and extensive damages. The Corps of
Engineers, as in 1963 and at the request and authorization of the Of-
fice of Emergency Planning, is providing emergency relief measures at
the affected areas. As an emergency relief measure, granite revet-
ment for about 25,750 feet of shore is being provided at Jacksonville
Beach, Neptune Beach, Atlantic Beach, and the fully developed area
north of Atlantic Beach. Except for ramps and for places revetted af-
ter the 1962 storm, the revetment would be continuous from about 4,600
feet north of the north limit of Atlantic Beach to about 4,000 feet
north of the Duvel-5t. Johns County line. The estimated cost of the
196k work is about $1,700,000.

15. Meyport Naval Station beach restoration.--At the request of
the Navy and with Nevy funds, the Corps of Engineers constructed a
Protective beach at the United States Naval Station in Mayport. About
282,000 cubic yards of sand were dredged from a body of water on Navy
property onto about 4,400 feet of beach in 1963. Plans are currently
underway for further nourishment of that beach by use of maintenance
dredging material from the entrance channel to the carrier basin at
Mayport and to Jacksonville Harbor. About 200,000 cubic yards of ma-
terial are to be placed on the beach at Mayport Naval Station

D-k
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REACH EROSION CONTROL STUDY
DUVAL COUNTY, FIA.

APPENDIX E

ESTIMATES OF COSTS

T. FIRST COST

l. General.--The following estimate of first cost is for the
plan of improvement considered for beach erosion control and protec-
tion in Duval County, south of St. Johns River. The plan of improve-
ment is presented in detail in paragraph 55 of the report, on plate
8, and briefly below.

2. Beach restoration and nourishment.--The plan is for provision
of a protective and recreational beach having a level berm 60 feet wide
at elevation 11 feet, mean low water, along the Duval County shore from
the south jetty of 5t. Johns River to the Duval-St. Johns County line,
and for periodic nourishment of that beach where and when needed. The
total length of beach initially restored is 53,000 feet, and the esti-
mated volume of fill is 3,750,000 cubic yards gross, including losses
due to the hydraulic dredge process. The total length of shore which
would be nourished periodically when needed is also 53,000 feet. The
slopes of the protective beach as would be expected to be shaped by
wave action are 1 on 20 from the seaward crest of the berm to mean high
water, 1 on 30 from mean high water to mean low water, and 1 on 45 from
mean low water to intersection with the existing bottom.

3. Bases of estimates.--Estiuntes of cost of besch fill for the
initial restoration are based on the use of borrow areas located in the
Pablo Creek marshes east of the Intracoastal Waterway. The estimates
are based on use of a pipeline dredge for the initial restoration.
Source-of-material investigations including availability, location,
depth, and grain-size of material are presented in detail in sppendix B.
It is considered desirable to place a L-year advance supply of nourish-
ment in connection with the initial beach restoration to avoid the pos-
sibility of excessive narrowing of the beach prior to beginning of
subsequent nourishment operations. OSince materisl for nourishment so
placed in advance would reduce future nourishment requirements during
project life, estimates of initial costs do not include the cost of
that advance supply of nourishment. The advance supply of nourishment
would be in the form of a feeder beach at or near the northern part of
the problem area.

(R 2-12-65)



L. Unit costs are based on operating costs of equipment suited
to the work and include allowances for insurance costs and for reason-
able profit. Plant capacities and time factors are based on known
performance of contractor's equipment operating under similar condi-
tions. All prices reflect fall 1964 price level.

5. Local interests would be required to provide all necessary
lands, easements, and rights-of-way required with the improvement, at
no cost to the United States.

6. Estimate of first cost of the plan of improvement is given
in table E-1 following. All initial construction would be by the
Corps of Engineers. The amount provided for contingencies allows for
possible extension and/or modification of existing storm sewer drain
pipes if needed. The pipes presently terminate at the seawalls with-
in the considered beach fill.
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TABLE E-1

Fstimated first cost

" Quantity ' Unit '

Item - (cu.yd.) Cost Total
Placement of beach fill-========- 3,750,000 +0.80 3 3,000,000
Contingencies~=ecmewemmmecmcemccececmcrccr e s e e e nee—- 800,000

Subtotale-=rm-m e e e m——a——aa 3,300,000
Engineering ang designe-=--=ssseecemem e e 115,000
Supervision and administration------ccecemceecocnnecaaax 180,000

Subtotal=-=-mmmmemm e m e (1) &4,c90,000
Lands, easements, and rights-of-way-===--cccccccaancanaa 50,000

Total first costemememmmccc e em cemm—- $ 4,140,000

(Fall 1264)

NOTE: (1) Amount subject to apportionment. Does not include $54,300

preauthorization costs (survey report).

(R 2-12-65)



II. ANNUAL COSTS

T. General.--The life of the project is considered to be 50
years and to cover the period 1965-2015. Interest and amortization
charges are based on an interest rate of 3-1/8 percent. It is
assumed that all local expenditures on the project would be financed
by a non-Federal public agency.

8. Pericdic nourishment.--The 53,000 feet of restored beach for
the reach between the south jetty of St. Johns River and the Duval-St.
Johns County line would require periodic nourishment if it is to be
vreserved to a width adequate for protective and recreational purposes.
Periodic nourishment would be provided when needed. Future periodic
nourishment requirements are based on past leosses from the entire
length of profile surveyed (30-foot depth). For the period 1923-1963,
the total loss for the reach between St. Johns River and the south
county line as shown by the comparative profile, was 9,627,000 cubic
yards. In addition, 321,000 cubic yards were artificially placed on
the beach at Jacksonville Beach and Neptune Beach, and 282,000 cubic
yards were artificially placed on the beach at Mayport Naval Statiocn
before the 1963 surveys were made. Therefore, the total actual loss
for the period of record is 10,230,000 cubic yards, or 256,000 cubic
yards annually. The future annual nourishment requirement is 260,000
cubic yards (rounded) for the entire reach, or about 90,000 cubic yards
net from the south jetty at St. Johns River to the northerly limit of
Atlantic Beach, and 170,000 cubic yards for Atlantic Beach, Neptune
Beach and Jacksonville Beach.

9. Periodic nourishment cost estimates are based on obtaining
100,000 cubic yards (90,000 cubic yards required and 10,000 cubic yards
losses) annually from shoaling in the Pilot Town and Bar Cuts of the
Federal navigation project St. Johns River, Jacksonville to the ocean.
That amount would be used to nourish the reach between the south jetty
and the northern limit of Atlantic Beach. Use of that shoal material
would result in reduction of maintenance dredging in the navigation
channel and thus provide Federal benefits, and at the same time provide
the most economical source of supply for nourishment of the north end of
the area. Cost estimates for periodiec nourishment of the beach at
Atlantic Beach, Neptune Beach and Jacksonville Beach are based on truck
haul of material to the beach (170,000 cubic yards required annually)
from borrow areas in and adjacent to the Pablo Creek marshes. Nourish-
ment from the shoal in St. Johns River and by truck haul would be ac-
complished when needed.

E-L (R 2-12-65)



10. Estimates.--Estimated annual costs are given in table E-2.
There are no charges for interest during construction as the construc-
tion period would be less than 2 years, and benefits would accrue as
construction progressed.

TABLE E-2

Estimated annual costs

Item Amount
Initial investment-----=--=====----c-mcmem—m—mmm——oo- (1) $4,140,000
Annual costs

Tnterest at 3-1/3 percent=--------=-=---cocmoooooaoa 129,400

Amortization at 3-1/8 percent for 50 years--------- 35,400
Periodic beach nourishment:

100,000 cubic yards from St. Johns River shoals- 109,000

170,000 cubic yards by truck haul---------=w---- 291,000

Total annual COSt==--==-===mmm-cmomooommemom 56k ,800

Round to 565,000

NOTE: (1) Estimated first cost, including $50,000 for lands, ease-
ments, and rights-of-way.

E= (R 2-12-65)



ITTI. APPORTIONMENT OF COSTS

11. Apportionment between Federal and non-Federal interests.--
The apportionment of first cost and annual costs of the recommended
improvement between Federal and non-Federal interests is based on
present Federal law and policy governing beach erosion control (shore
protection) improvement. The basis for apportioning the costs is
presented in the following paragraphs.

12. The policy of Federal aid in the restoration and protection
of shores against erosion is set forth in Public Law 826, 8kth Con-
gress, approved July 28, 1956, as amended by Public Law 87-874 of the
River and Harbor Act approved October 23, 1962. Under that law,
Federal contribution toward cost of construction of protective works
along publicly owned shores is authorized up to one-half of the cost,
except as follows. Federal participation in the cost of a project for
restoration and protection of State, county and other publicly owned
shore parks and conservation areas may be, in the discretion of the
Chief of Engineers, not more than 70 percent of the total cost exclu-
sive of land costs, when such areas meet the following requirements:
(1) Include a zone which excludes permanent human habitation; (2) in-
clude but are not limited to recreation beaches; (3) satisfy adequate
criteria for conservation and development of the natural resources
of the environment; (4) extend landward a sufficient distance to in-
clude, where appropriate, protective dumes, bluffs, or other natural
features which serve to protect the uplands from damage; and (5)
provide essentially full park facilities for appropriate public use,
all of which shall meet with the approval of the Chief of Engineers.
Costs allocated to the restoration and protection of Federal property
shall be borne fully by the Federal Government. Privately owned
shores are eligible for Federal aid if there is benefit such as that
arising from public use or from the protection of nearby public prop-
erty, or if the benefits to the shores are incidental to the project,
and the Federal contribution to the project is adjusted in accordance
with the degree of such benefits.

13. Periodic nourishment of the restored beach is considered to
be the most suitable and economical method of providing continued
protection, and such nourishment should be construed as construction
eligible for Federal aid. Furthermore, it is considered that such
aid should be limited to a period of 10 years to permit benefits and
beach erosion control techniques to be reevaluated.

14. The shore considered for restoration is publicly owned. The

frontage of the Mayport Naval Station (5,700 ft.) is Federal property
and the costs for improving it are apportioned wholly Federal. The
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entire length of ocean beach, east of the seawalls or the toe of
dune, from the south limit of Mayport Naval Station to the Duval-
St. Johns County line is non-Federal public property. A 1925 Act of
the State of Florida legislature declared portions of the beaches of
Duval County to be a public highway, but subject to the paramount
right of the public to use them for bathing and recreation. Vehicu-
lar traffic along the beach is restricted at times in the interest
of public safety. In practice and in actuality, all of the beaches
in Duval County are open to the general public at all times except
for the frontage of the United States Naval Station at Mayport. Un-
restricted access to the beach is by ramps, and by numerous street
ends which are open to the general public. The Board of County
Cormissioners of Duval County has furnished its written intent to
keep the beaches east of the seawalls or toe of dunes public.

15. The anticipated benefits exceed the estimated costs and
therefore the considered improvement is eccnomically justified.

16. Computation of cost apportionment.--a. Project costs sub-
ject to apportionment.--

It First " Annual
= costs costs (1)
Beach restoration and nourishment------- $: ,090,000 $563,000
Lands, easements, and rights-of-way----- 50,000 2,000
DL s e e e e & S RS 4,140,000 565,000

NOTE: (1) See table E-2 for detailed breakdown of annual costs.

1

b. Annual project benefits (see appendix F).--

T

Source Amount

Beach restoration and nourishment------ $1,051,000

c. Basis of cost apportionment.--Basis of cost apportion-
ment &s classified under terms of Public Law 87-874 is shown in Table
E-3. Lands, easements, and rights-of-way, including acquisition costs,
are local interests' responsibility and shall be provided without cost
to the United States. The Federal share of periodic nourishment costs will

E-T (R 2-12-65)



be increased over the amount based on Public Law 87-87L, due to navi-
gation benefits accruing to an authorized Federal navigation project.
Basis for that additional Federal aid is presented in the next sub-
paragraph, following table E-3.

TABLE E-3

Basis of apportionment

- i ! T Percent of ' Percent of
Reach Length improved Federal
- B (feet) beach participation
First cost
Publicly owned Federal--- 5,700 10.8 10:8 % 1.0 2 10.8
Publicly owned non-Federal- 47,300 89.2 89.2 x 0.5¢ "hh.6
ol ~—rearas 53,000 100 55 4
Annual cost
Publicly owned Federal-- 5,700 10.8 10.8 x 1.0 = 10.8
Publicly owned non-Federal- 47,300 89.2 89.2 x 0.50 = 44,6
Total~mm=mmm=- 53,000 | 100 (1) 55.%

NOTE: (1) To be increased due to navigation benefits; see subparagraphs
d and e.
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d. Reductiocn of Federal cost of maintaining authorized
navigation project.--Obtaining 100,000 cubic yards of material annually
for periodic nourishment from shoaling in the Pilot Town and Bar Cuts
of the Federal navigation project for Jacksonville Harbor would reduce
the annual maintenance dredging costs uy an estimated $40,000. The
increase in the Federal share of the cost of nourishing the reach rep-
resented by the 100,000 cubic yards is determined on a proportionate
venefit basis. The total Federal share of the cost (T) for the feature
which results in the navigation benefits (100,000 cubic yards of nour-
ishment for 20,400 feet of shore from the south jetty to the northern
limit of Atlantic Beach) is computed as & percentage of the total first
cost for that feature by application of the following formula:

G N x 100 + (EE_:_E) x Te
Ng Nt
where: N Navigation benefits of feature

b=
=
i

Total benefits of feature

Federal share of cost of feature which results in
navigation benefits in percent computed as in
table E-3

!
™
i

The navigation benefits of the feature are $40,000 annually. Beach
erosion control benefits in the 20,400-foot reach anticipated as a re-
sult of both initial restoration and periodic nourishment are $10,500
from prevention of loss of land, $9,700 from enhancement of property
values, $25,000 from prevention of damages, and $197,000 from recrea-
tion; or a total of $242,600. Beach erosion control benefits creditable
to the feature are those accruing from nourishment only. For the pur-
poses of this computation, it is assumed that each increment of beach
fill, whether placed initially during the beach restoration or later as
periodic nourishment, would produce an equal amount of benefits. There-
fore, beach erosion control benefits of the feature (periodic nourish-
ment) are computed as follows.

Initial restoration (jetties to Atlantic Beach)
Nourishment (50 yrs. x 90,000 cu. yds.)

800,000 cu. yds.-15.1%

4,500,000 cu. yds .-8h .9%

I

Totalmmmmmmmm === = o mmm oo e e 5,300,000  do. 100%
8k.9% x $242,600 = $206,000

Total benefits of the feature (Nt) are $206,000 + $40,000, or $246,000.
The Federal share of the cost of the feature computed as in table E-3 is:

Public property (Federal) 5,700 27.9% x 1.00 = 27.9%
Public property (non-Federal) 14,700 72.1% x 0.50 = 36.1%
Totale---mm-mmmmme—————a 20,400 64 .0%

Application in the formula results in the total Federal share for the
feature:

_ k0,000 (246,000 - 40,000) B
- 1550 x 100 + 2 2&6,000, x 64.0 = 69.9%

E-9 (R 2-12-65)



e. Adjustment of the Federal share of nourishment costs for

the entire reach to reflect the increase due to navigation benefits is
as follows:

20,400 feet, or 38.5% of total at 69.9%= 26.9%
32,600 feet, or 61.5% of total at 50% = 30.8%

53,000 57.7%

17. Apportionment of first cost.--

First cost Non-Federal Federal
Item subject to T %
apportionment Percent  Amount  Percent Amount

Beach restora-

tion=mm-=mmm-- $4 ,090,000 Ly .6 $1,824,000 55.% $2,266,000
land, easements,

and rights-of-

WaYmmmm—mmm——n 50,000 100 50,000 0 0
Total======- 4,140,000 k5.3 1,874,000 54.7 2,266,000

18. Apportionment of annual nourishment costs.--

T T Li
Ammual cost Non-Federal Federal
Ttem subject to

apportionment Percent Amount Percent Amount

Periodic beach
nourishment--- $400,000 k2.3  $169,000 57.7 (1)$231,000

NOTE: (1) This Federal share would be for the first 10 years of

project life, after which benefits and techniques would
be reevaluated.
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BEACH EROSION CONTROL STUDY
DUVAL COUNTY, FIA.

APPENDIX F

ESTIMATES OF BENEFITS

l. Ceneral.--Sections of the beaches of Duval County have eroded
severely in the past 100 years. The problem is one of restoring some
sections to a semblance of their former dimensions and preserving or
protecting others, thereby protecting existing shore structures and
upland property, and of providing adequate beach areas for recreational
purposes. Benefits computed herein are based on the partial restora-
tion and preservation of the beaches, and thereby the protection of
existing shore structures and upland property, the promotion and en=-
couragement of the healthful recreation of the people, and, incidentally,
on the improvement of shore property and increased values resulting there=-
from, Estimates of monetary benefits are based on fall 196l price level.
Analysis is as prescribed by paragraph l=111 of Part CI, Chapter 1,
Engineering Manual for Civil Works Construction; and Engineering Manual
1120-2-108, Beach Erosion Control Benefits; and is based on the plan of
improvement described in paragraph 55 of the report. All evaluated
benefits weuld occur in Duval County.

2. Benefits from prevention of damages.-=Damages or losses due
to shore erosion include loss of recreation beach area, loss of un-
protected land and loss of or damage to development features, such as
seawalls, buildings, roads, access ramps to the beach, and other
structures. Benefits which would result from prevention of those
damages are discussed in the following paragraphs.

3. Loss of land.--Benefits credited to the plan would consist
of direct prevention of loss of unprotected land due to erosion.
Erosion is occurring throughout the reach of county shores south of
St. Johns River. The upland property west of the public beach at
Atlantic, Neptune, and Jacksonville Beaches is protected by a nearly
continuous seawall or revetment. Benefits from prevention of loss of
land from the public beach seaward of the existing seawall are not
claimed as that would duplicate recreational benefits accruing to
that zone and evaluated in succeeding paragraphs of this appendix.
Benefits from prevention of loss of land in the unincorporated area
between the Mayport Naval Station and Atlantic Beach are claimed due
to the fact that the land is unprotected, and privately-owned land
is being lost from the dunes west of the public beach. The general
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public is restricted from usage of the Mayport Naval Station beaches
and, therefore, loss-of-land benefits are claimed in lieu of recrea-
tional benefits.

. The area of land which would be lost without the project over
the period of evaluation (50 years) was estimated on the basis of the
historical rate of shore and dune recession. The anticipated damages
due to loss of land were computed as the market value of the average
area expected to be lost annually., Land evaluations are based on a
limited investigation of county records and discussion with local
realtors,

5., Implementation of the plan of initial partial restoration
and future periodic nourishment would prevent further loss of land
at Mayport Naval Station and at the unincorporated area immediately
to the south. The average shore-recession rate of the 5,700=-foot
ocean frontage of the Mayport Naval Station over the period 1923 =
1963, based on measurement at 1,000-foot intervals, has been 1 foot
a year. The average dune-recession rate, based on shoreline re-
cession, for the 10,100=foot reach of unprotected land south of
Mayport Naval Station has been 2.9 feet a year. The average land
value is $125 a linear foot, based on 300~ to 500=-foot depths, or
$0.31 a square foot. Benefits from prevention of loss of land are
therefore 5,700 x 1 x $0,31 = $1,800 annually, public (Federal), and
10,100 x 2.9 x $0.31 = 9,100 annually, private.

6. Damages to development.--Cevere northeast storms and, at
times, hurricanes have caused great damages to the beaches and ocean-
front property in the study area south of St. Johns River. The 1925
storm destroyed most of the timber bulkheads that had been constructed
during the Florida boom. During the 1932 storm the beaches dropped in
elevation szbout 3 feet, many houses were undermined, ramps were de-
stroyed, and many of the timber seawalls which had been constructed
since the 1925 storm were destroyed. With the loss of houses and
oceanfront property, Manhatten Beach=--a developed subdivision north
of Atlantic Beach-~became extinct during that storm. A hurricane in
19L); eroded some of the shoreline landward approximately 150 feet
and vertical erosion at Atlantic Beach was as much as 3 feet. Beach
sand was washed from under all concrete ramps, rendering most of them
unusable., Some concrete seawalls were damaged. The 1947 northeast
storm was exceptional, not only for its severity but for its unusual
duration (13 days). About 5,760 linear feet of concrete seawalls were
destroyed, and 6,800 linear feet of walls were damaged. The beach was
lowered as much as 5 feet, several dwellings were lost, and six ramps
were damaged or destroyed. It was estimated that the storm eroded
about 130,000 cubic yards of fill from back of the seawalls. Damage
from the 1956 storm consisted chiefly of lowering the elevation of
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the beaches and some structural damage to seawalls, ramps, and
foundations. Damages from the 1962 northeast storm were so great
that Jacksonville Beach and Neptune Beach were declared disaster
areas, and emergency relief measures were provided with Federal
funds. Damages from the 1962 storm essentially consisted of beach-
material loss and expenditure of Navy labor and equipment at Mayport
Naval Station; damage to seawall joints and loss of beach and back=-
fill from Atlantic Beach; destruction of 2,500 feet, severe damage
to 2,500 additional feet and minor damage to 1,800 feet of seawall,
and loss of beach and backfill at Neptune Beach; and destruction of
3,300 feet, severe damage to 700 feet and minor damage to 12,500
feet of seawall, and loss of beach and backfill at Jacksonville
Beach. In addition, emergency labor, equipment, and material
expenses were incurred throughout the area.

7. Hurricane Dora, in September 196li, caused such severe
and extensive erosion damage that the Duval County beaches were
declared a disaster area and are being provided with Federal
emergency relief measures. Erosion damages from Hurricane Dora
consisted of severe beach and dune material loss from nearly the
entire frontage of the county; severe backfill loss and washout;
destruction or severe damage to 1,000 linear feet of seawall in
the unincorporated area north of Atlantic Reach, 2,250 linear feet
in Atlantic Beach, 1,100 linear feet in Neptune Beach and 1,700
linear feet in Jacksonville Beach; destruction of thousands of
feet of sidewalks and patios behind the seawalls in the three
communities; destruction or severe damage to many dwellings and
large commercial establishments in the area; and destruction or
severe damage to vehicular access ramps, fishing piers and other
structures. Many reaches of seawalls, though still standing,
were rendered virtually ineffective. The entire length of shore
from near the south limit of Jacksonville Beach to about 1 mile
north of Atlantic Beach, except where revetment was provided in
1963, is being revetted with granite revetment under 0.E.P.
authority for emergency disaster relief.

8. Total estimated damages from the storms of record,
escalated to 1964 price level, are given below in chronological
order. Damage from the annual northeast storm was estimated at
$32,000.
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Original estimate

Original damage escalated to

Year Type estimate 1964 price level
1925 Northeaster $188,000 $615,000
1932 Do. 500,000 2,145,000
19k Hurricane 65,000 167,000
1947 Northeaster 1,400,000 2,702,000
1956 Do. 32k ,000 398,000
1962 Do. 2,580,000 2,580,000
196k Hurricane 3,800,000 3,800,000

Annual northeaster 32,000 32,000

9. Damage-frequency curve.--Relationships for damage-frequency
curves shown on figure F-1 were established by use of the formula

P = 100 (n-0.5), where

'd

P = percent chance of occurrence for each storm

n = number of times storm was equaled or exceeded, and
Y = years of record (in this case, 39 years).

The curves shown are for the reach from St. Johns River to the south
county line, and represent nearly all damages in the entire study
area; damages north of St. Johns River have not been substantial. One
curve shows the total average annual damages that would be expected
without the project, based on past storm damages and occurrence and
fall 1964 price level. The other curve shows the average annual re-
sidual damages with the project (beach restoration and periodic nour-
ishment).

10. Average annual damage-prevention benefits.--Average annual
damages without the project equal $320,000. Residual damages with
the project equal $40,000. Therefore, the average annual benefits
with the project equal $280,000. That amount, considering the physi-
cal characteristics of the shore, and public and private property
immediately west of the public beach, consists of $20,000 Federal
benefits, about $52,000 non-Federal public benefits, and about
$208,000 private benefits. About $25,000 in benefits are anticipated
from the reach between St. Johns River and Atlantic Beach, and the
remaining $255,000 from Atlantic, Neptune, and Jacksonville Beaches.
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11, Benefits from enhancement of property values.--Enhancement
benefits atiributable to the considered improvements are the increased
direct primary benefits from use of land for an economically higher
state of development than would occur without the improvements. Such
benefits would result from higher utilization of land, made feasibls
by increased safuty of investments in impmvemsnts or in development.
There are about 10,100 linear feet of privately-owned property immedi-
ately west of the public beach in the reach hetween Atlantic Beach
and Mayport Naval Station that is now relatively undeveloped and
valued at agbout $!25 a linear foot, Full development of the area
has been hamperod to an extent by excessive dune recession and threat
to development during severe storms, Therefore, with the project, it
is reasonable to assume thet the area will he developed in the future
to the extent and value of the adjacent area tn the south--Atlantic
Beach==at $250 a linear foot. However, it is considered that out of
the total increase in value of #125.a linear foot only about 25 per-
cent or $31 a linear fcot is attributable to the elimination of the
threat of erosion. The increase in land value attributable to the
project is 10,100 linear feet x #31 a linear foot, or about $310,000,
The annual return on that amount invested at 3-1/8 percent is $9,700,
which is the annual private benefit creditable to the project.

12. Recreational benefits.,=-2, General.,--Estimated recrea=-
tional benefits are based on the preservation of or the increase
in the use of shorefront recreational facilities which would be
possible and expected if the considered improvements are provided,
Evaluated benefits are limited to those accruing to beaches con-
sidered for improvemant, The public bensefits that would be derived
from the preservation of or the inerease in beach visitations are
evaluated in terms of ths cost to each patron for that formm of
recreation, and also in terms of and benefits from competing forms
of recreation, A value of $0.75 for each visit to the beaches in
the study area, for which henefits were evaluated, was used in
accordance with EM 1120-2-108. The basis for assigning a value
of 80,75 a visit is presented in subparagraph h, below,

b. Present conditions.~=The entire length of the Duval
County shore east of the seawalls and sast of the toe of dunes is
a public beach and, except at Mayport Naval Station, is open to
the public for recreatinn purposes. The Mayport Naval Station
beach is used only hy Navy personnal and their guests, and recrea-
tional benefits thereon were not svaluated. Access to the publie
beach seaward of ths existing seawalls or toe of dunes is pro-
vided by numerous street ends, vehicular and pedestrian ramps,
and north=south movement. along the beach., Available for recrea-
tion purposes are: Little Talbot Tsland State Park, a park and
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conservation area north of St. Johns River with full facilitiesj; the
county beach, in an unincorporated area between Mayport Naval Station
and Atlantic Beach, recently improved by provision of access ramps
and facilities and designated Chosen Beach; and the beaches of
Atlantic Beach, Neptune Beach and Jacksonville Beach. The beaches
are highly developed and provide practically every recreational
service and convenience, including picnic areas, lifeguards, parking
areas, and concession facilities. The Federal, state, county and
municipal segments of the shore are shown on Figure F=2,

Ce Present beach use and bathing attendance were based on
estimates from local officials and lifeguards and on actual beach
counts by District personnel. Figure F-3 shows bathing attendance
at Jacksonville Beach. Custodians and local officials were inter=
viewed and their views as to present and future needs obtained.
Under present conditions the diurnal tide cycle considerably
affects peak=crowd attendance.

d. Tributary area,=-The Duval County beaches serve the
recreational bathing needs of much of south Georgia amd north Florida,.
Also, tourists from the entire eastern seaboard and from Canada fre-
quent the beaches in the study area. The greatest influx of out-of-
county and out-of-state visitors occurs during the two summer holidays,
Independence Day and Labor Day. The area considered tributary to the
beaches was established as comprising all of Duval County and certain
percentages of many of the counties in northeast Florida and south-
east Georgia. Also, the estimated annual tourist visitation was
considered tributary. Figure F-l; shows the population curve of the
tributary area.

e. Bases of projections.--Estimates of the future use of
the recreational beaches are based on present and past use of the
beach and on expected growth of the permanent population of the
tributary area and on expected increase in the annual tourist
visitation to the area. Estimates are also hased on use of the
entire length of available beach, south of St. Johns River,
including Jacksonville Beach, Neptune Beach, Atlantic Beach, and
the county beach (Chosen Beach) south of Mayport Naval Station.
Density of bathers during peak crowds has been fixed at a minimum
area of 75 square feet of beach for each bather. Due to the fact
that some of the beach area is used for parking and driving automo-
biles on the beach and is therefore not at all times available for
public beach use, the available beach areas with and without the
project were adjusted to reflect that condition.

f. Gensral Procedurs.--Based on the present ratio of
annual attendance to the tributary population and the future growth
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of the tributary population, the future maximum possible attendance
was projected ( 1960 attendance _ 2015 attendance; a direct ratio).
( 1960 tiributary population 2015 tributary populstion

See curve 1 of Figure 5. That attendance represents the maximum number
of bathers that could be expected from the tributary area if available
recreational beach area were unlimited and in no way a limiting factor
insofar as beach attendance is concerned. The existing beach area and
capacity (75 square feet per bather) at mean high water and at mean low
water, less space used for parking and driving automobiles on the beach,
were determined. Future projected beach areas and capacities at mean
high and mean low tide were estimated based on past beach loss rates,
and were adjusted to reflect space used for parking and driving auto=-
mobiles on the beach. Curves were drawn for beach capacity at various
stages of tide based on past beach areas and future projected areas.
See Figure F-6. In areas where capacity at high tide becomes zero

due to erosion at some future date, the elevation of tide at which

that condition occurred was established from the surveyed profile

and the curve drawn from that point at zero capacity to the appro-
priate capacity at low tide. It should be pointed out that the
capacity curves for the individual communities are based on long=

term averages, and it should not be construed that critical short=-

term conditions could not or would not happen as in 1932, 19L7, 1962
and 196l when the entire beach area was eroded. The individual
capacity-versus-tide-height curves were combined to form the total
curve for the reach between Mayport Naval Station and the south

county line, as shown on Figure F-6.

ge Assuming that present peak-hour crowds (50,000 in 1960

and 511,000 in 1963) and annual attendances (2,360,000 in 1960 and

2,5Ll1,000 in 1963) take into account all pertinent factors, such as

area restrictions due to unfavorable occurrence of high tide on holidays

and Sundays (peak-use time), weather, etc., present peak=-hour attendance

was placed on the total curve in Figure F-6 (county beach through

Jacksonville Beach) and translated at the same tide elevation to the

curves of various past and future years to determine peak=hour capace

ities for those years. The capacities at peak use were in turn used

to determine the corresponding theoretical annual attendance based on

present peak=hour and amnual attendances. Accordingly, projected

future attendance declines as the beach erodes. The 1963 peak hour,

5,000, translated to 2015 becomes 17,000, Based on the present

ratio of peak=hour attendance to anmual attendance (17,000 x 2,5LkL,000)
(5L,000 )

the theoretical annual attendance at that time and without the project

becomes 800,000, Curve 2 of Figure F-5 was developed on that basis.



“ ToreT
1 i : i 8 W 7 o
| | [ | Iy

_ | S = | - ,#

T i |
i i S21 /N ENES I NEN ¢ T W

I I I 0 =
W . - fi=
SN 5 W . .
A O O T ; ;
N AN 5 R i EEaah &
EEEENE B 1T 2 | T
I O F <Em
t \.mnhunl “W\M e N P - iR 4 _” = § 1]

P + | |80 O IE .MT
T e - R diitss
A IR i A 7 B (N NN
BN S WS %\ 4 BEEN R SRR

= ﬁ,|. ,ﬁv I wd | m _

A A 0 A6 O Lo | LY 1 O O B
S RaRERT AN I HFHE T N
e | "IN 1 T T
.~ | BN T
1 _ W IS IS EEE.
, i | _ I / i W N T
W‘ B --milmx..- 1 I
[ i T T
L L [l | b [

0 O n

m M - — IT S T - ml

| i _._m_u]id... o) T o L

| . B 1 I H i = d .\\ IH. 2y 4 4

] T \ -
I A, C \ T 5 )
3 8 I I y, T 5 O O s
- .||ﬁ - [P - e - V— WY U S W — _ —




\Y
\‘t
.
i

2:

\

J

l

E X
N
N

N
8|

WTN ‘pass - 34 UL ] e e -

wh]_!

ANE

g

M

¢ Beach)

ti

L LIT

| Station and At

\i\\

(L., W2 L., ARY (L WY, 3 (15,
.“T.a ‘fasi- §qu




— JACKS

N
R

{ _2015 >

EacH

COUNTY
TACKS

EA Iii

__.\

NN

AN
\\'\"

i

L\

2018 —=

5 184 - 40 wfion ke - Haz =
e - e
g /|3 -
| A i
fasaes SEEsNEEED
B o e e Al g | | ie8 | I H
*_ m\\\\\\ m | m\ m
R B Eitacki el EELei D dniat ¥ dlieats i) i e L e D A L B L
%gwhq / \v N\ / 18+ Imﬁm / \\\\ %
| a5l Bl e L R 1 0 8115 St o % LT R
i A e AT A
A A ] : A6 P im I
n uﬂﬂ
S
|

i , ﬁ_- - = o e
AT A il i e i e
/
\ N V.
« ol -« Lo N | © 9 u Bl L o =
“MCTUW EHEN -| 3d1L ‘MYI'R ‘IE8d - WA i =
i i H =i 1 11 w o L i PM! Wl
| E
i L Bl b I 55 i




ATLANTIC BEACH ; JACKSONVILLE BEACH

o

N
A
rd
-

9g3|

/l
Lo
e

0o
7

v,

/|

TIDE |- FEET
i o |
o
en

LEREREE e NN o]

1 80,00

ACH CAPACITY - PERSONS| | | . | _ | | | BEACH CAPACITY - P

NDANCE 1963

B
- |FEET, M.L.W.
o]

nh-]_g 2

:ﬁb\ms 2

M

12,000 | 24,000 | | L1 100, ! 200,
ACH CAPACTTY - PERS( | | 2 S2 .| | BEACH CAPACITY - ( i

_CAPACITY VS.. TIDE HEIGHT | |

| 5 | ; | | poco] | 5 EESEEE dE % | i
FIGURE F-6




h. However, due to the length of shore area involved and
the varying rates of erosion along the shore, it was considered that
the actual attendance would not be decreased to the same theoretical
extent as the capacity, in this particular case. FHeduction in beach
area due to erosion indicates, from a mathematical standpoint based
on the present ratio of peak-hour attendance to annual attendance
and 75 square feet a bather, a substantial reduction in attendance
as seen in curve 2 of Figure F-5. It is very probable that the
actual attendance, due to the demand for a recreational beach in
Duval County and the rest of the tributary area, would not be de=
creased to the same extent as shown by curve 2 of Figure F=-5. The
increase of attendance over the capacity would mean a change in the
time pattern for beach visitation. Instead of very large crowds on
Sundays and Holidays, the demand for beach visitation, due to the
narrow and eroded beach, would be satisfied by smaller crowds at
different time interwvals.

i. For the reasons given in subparagraph h, the actual
anticipated attendance curve without the project, curve 3 on
Figure F-5, was determined on the basis of the percent of shore
length having usable though reduced beach area after erosion. TFor
instance, in 2015 only about 43 percent of the shore length would
have any usable beach area. However, the established public de-
mand for bathing would be such that a redistribution, in time, of
bathing attendance would be expected, and the theoretical reduction
would not be fully realized. Therefore, the actual reduction in
attendance due to erosion (between curves 1 and 3 of Figure F-5)
is estimated to be 78 percent of the theoretical reduction between
curves 1 and 2 of Figure F-5; 78 percent of (L,670,000 (maximum
possible attendance with no space limitation) - 800,000 (theoretical
attendance)) = 3,018,000, The actual attendance without project at
2015 is then 4,670,000 less the actual reduction (3,018,000), or
1,652,000,

13. Average annual attendance with project.--To permit
realization of the maximum benefit from a beach visit, the maximum
attendance creditable to the project for benefits evaluation pur=
poses is limited by the area provided by the project. That limita-
tion is based on providing 75 square feet of beach per bather at
time of peak use. The existing dry beach area is 2,560,000 square
feet. Due to continuing erosion, the area in 1965 would be about
2,450,000 square feet. The increase in area due to the project
would be about 4,800,000 square feet. The total area with the
project is 7,250,000 square feet, and the peak-hour capacity, after
adjustment for automobiles driven and parked on the beach, is 87,000.

F-8



Basad on the present ratio of peak=hour attendance to annual attendance,
the maximum anmual attendance with the project in 2015, based on 75
square feet per bather at peak use, is L,100,000. See curve L of
Figure F=5, The difference between with- and without-project condi=
tions (curves L and 3 of Figure F-5, respectively) most closely
resembles a straight line growth curve; the maximum ordinate is
11,100,000 - 1,652,000, or about 2,448,000. The average annual
equivalent attendance based on a 3-1/8-percent discount factor and
S0=year life is 2,LL48,000 x 0.387, or 947,000, Individual benefits
therefrom are evaluated at $#0.75 a person, Therefore the average
annual recreational benefits from the project are $710,000.

1L, Benefits to Federal navigation project.--Future periodic
nourishment of the restored beach would be obtained from two sources.
Out of the total annual nourishment requirement about 90,000 cubic
yards anmually net (100,000 cubic yards gross) or enough to nourish
the reach from St. Johns River to the north limit of Atlantic Beach,
would be obtained from shoaling in the Pilot Town and Bar Cut portion
of the Federal navigation project at Jacksonville Harbor. Reducing
the maintenance dredging requirement in that portion of the naviga=-
tion project would provide estimated benefits of $0.L0 a cubic yard x
100,000 cubic yards, or $L0,000 annually.,

15. Summary of benefits.--Estimates of annual benefits divided
as to type and as to Federal, NoneFederal, public, and private are
presented in table F-1,

F=9



TABLE F-1

Summary of benefits

St, Johns River to south county line

Type of benefits Federal Non-?e?eral Private Total
public
Benefits from prevention
of loss of lande=--=---===- $1,800 - $9,100 $10,900
Damages-to-development
e ey (R ——— 20,000 $52,000 208,000 280,000
Benefits from enhancement
of property values-------- - - 9,700 9,700
Recreational benefits------- - 710,000 - 710,000
Benefits to Federal naviga-
tion projecte=----=-=-----= 40,000 - - 40,000
Total-----==-cmmmm e 61,800 762,000 226,800 1,050,600
Round to==--=-===-==n--- 62,000 762,000 227,000 1,051,000

F-10 (R 2-12-65)
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

BUREAU OF SPORT FISHERIES AND WILDLIFE

PEACHTREE-SEVENTH BUILDING
ATLANTA. GEORGIA 30323

September 8, 1964

CE-SE-sf

District Engineer
U. S. Army, Corps of Engineers
Jacksonville, Florida

Dear Sir:

As requested by your letter of May 8, 1964 (SAJWR), we have examined
your tentative plan for beach erosion control in Duval County, Florida.
Your study was made pursuant to a resolution of the United States
Senate Committee on Public Works which was adopted January T, 1963.
Qur comments are submitted in accordance with provisions of the Fish
and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661
et seq.).

The purpose of the proposed project is to provide beach nourishment to
the eroded beaches south of the St. Johns River mouth. These public
beaches are used for recreation by the metropclitan Jacksonville
pecpulation.

The plan of development provides for dredging 18 million cubic yards
of sand from three borrow areas in the Pablo Creek marshes and pumping
it l% to 3 miles overland eastward to the beaches (plate 1). Upon
completion of the project, the borrow areas will total 500 acres
dredged to & maximum depth of 35 feet. The beaches toc be restored

are Neptune Beach, Atlantic Beach, and the northern two-thirds of
Jacksonville Beach. The plan includes provisicns for maintenance of
these beaches over the life of the project.

A major portion of Pablo Creek is now channelized and is part of the
12-foot-deep Intracocastal Waterway, Jacksonville to Miami. The marsh
bordering the creek is typical north Floride salt marsh vegetated
meinly by cordgrass and needle rush. Borrow area number 1 is on the
highest ground of the three areas. It is 80 to 90 percent vegetated
with needle rush and contains some cabbage palm hammocks. Borrow
areas numbers 2 and 3 are close together and are 75 to 80 percent
vegetated with salt marsh cordgrass; the remaining vegetation is needle
rush. All three areas are interlaced with dendritic tidal creeks with
bare mud edges and flats which are exposed at low tide. Intertidal
areas support tremendous populations of fiddler crabs, which in turn
help support populations of clapper rail nurvbering approximately

2 to 5 birds per acre.



Although the rails are hunted to some extent, the major value of this
salt marsh is its contribution of nutrients to the adjacent estuary.
Pablo Creek is an excellent fishing area for drum. trout, sheepshead,
and other estuarine species. In recent years, research has indicated
that the salt marshes contribute much of the nutrient base of the food
chain upon which these and other species of fish depend.

Each of the borrow areas will, in effect, become 100 to 200-acre lakes
within the salt marsh. With such great depths and very little littoral
zone, they will become relatively unproductive brackish water sumps.
They will contribute little to the estuarine system except perhaps as

a refuge for fishes during extreme cold weather.

We have noted in this and other beach restoration projects which you

have studied for the Florida east coast that you almost always plan

for borrowing materials from adjecent lagoons, estuaries, and marshes.
While we have not objected to beach restoration itself, we are seriously
concerned with the continuing damages to fish and wildlife in the borrow
areas. With the great length of coast involved, and the fact that rising
sea level will make maintenance dredging for beech nourishment necessary
at frequent intervals, coastal fish and wildlife resources stand to suffer
serious damages over the lives of the several restoration projects. It
is our view, therefore, that thought and study should be given toc the
east coast beaches and inlets as one system, and to other sources of
restoration materials. This involves the dual problem of shoaling in
inlets eand sand transfer south across their mouths. Alsc to be
considered are possibilities for borrowing from offshore. If borrowing
from interior bays and marshes continues,; the great nursery values of
these bays and the nutrient production values of marshes will in time

be largely destroyed despite all other efforts to save them.

Meny dredging projects are planned for the Jackscnville area, including
improvement of the Mayport Turning Basin, deepening of Jacksonville
Harbor, and maintenance dredging of the Intracoastal Waterway. Although
all of these projects are separate entities, the possibility of using
spoil from them for beach restoration purposes in the present project
should be explored. Some of the spoil from these projects has slready
been dug, and more will be dredged in the future (plate 1). Such

spoil is a preferable source of sand, since there would be no new damage
to fish and wildlife habitat from borrowing. The Jacksonville Harbor
maintenance dredging seems to be a particularly good source of material
for this Duval County project. The shoals that form in the harbor at
Bar Cut, Pilot Town Cut, and Mayport Cut would seem to be an excellent
source of sand over the life of the project. Since the primasry littoral
drift along this reach of coast is southward. transfer of sand from
these shoals to the beaches south of the St. Johns River Inlet would
take advantage of the natural trend



We note that pumping distances to the beach from your presently proposed
borrow areas greatly exceed your normal limit of one-fourth mile. This
would also be true for the materials which might be derived from the
other nearby projects, but it would seem possible to bring still greater
distances into economic feasibility by a combination of work.

If it is necessary to obtain spoil from the Pablo Creek marshes, there
should be sloping edges on each of the borrow pits to provide some
littoral zone. It may be that the sand in this area will assume a

gradual slope, but if not, the edges should have at the least a one-on-six
slope to a depth of 6 feet.

Since project damages to fish and wildlife along the beach are expected to
be temporary, we do not object to this aspect of the project.

Therefore, in accordance with the discussion above, we recommend that:

1. A study be made of the possibility of obtaining spoil
from either future Corps of Engineers project..
especially maintenance of Jacksonville Harbor, or from
pilled spoil of previous projects in the immediate area,
for both initial beach restoration and maintenance.

2. In the event that the plarned borrow areas in Pablc
Creek are used, that a gradual slope be left around
the edges.

This report has been reviewed by the Bureau of Commercial Fisheries

and appropriate State agencies. Coples of letters of concurrence and
comment from Director Randolph Hodges of the Florida Board of Conservation
and Director A. D. Aldrich of the Game and Fresh Water Fish Commission

are attached.

We will eppreciate your informing us of your action on our recommendations,
and asgsk that we be advised of the final plan of improvement at the earliest
possible time so that we mey have opportunity to meke any further comments

which may be warranted.

Sirce“ely yours,

Acting Regional Director

Attachments 3
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STATE OF FLORIDA
GAME AND FRESH WATER FISH COMMISSION

TALLAHASSEE
32304 A. D. Aldrich, pimxcTom
0. E. Frye, AN'T. DIRECTOR
September 4
19-Safety-4

Mr. Walter A. Gresh

Regional Director

Burcau of Sport Fisheries & Wildlife
U. S. Fish and Wildlife Service
Peachtree-Seventh Building

Atlanta, Georgia

Dear Mr. Gresh:
We have reviewed the undated draft of your letter report on
Beach Erosion Control in Duval County which was transmitted
with your letter of August 21, and find that it meets with
our complete approval,
Sincerely,
GAME & FRESH WATER FISH COMMISSION

Ce.. 1508 sl

A. D. Aldrich
Director

By:

ADA/ jfu

ce: Robert F. Klant



RANDOLPH HODGES, Direstor FARRIS EREYANT, Jevernor

TmargcNs 224-T141 TOM ADAMS, Ssoretery of State

SRR T AR SR TN T TN
RAY E. GREEN, Comptroller

J. EDWIN LARSON, Treasurer

Board of Conservation mowss surs. sommm

107 WECT GAINES STREET ¢ TALLAHASSEE 32304 DOYLE CONNER, Commissioner of Ag. oult
JAMESW KYNFS, Attorney Ganerc |

Florida

27 August 1904

fr. Walter A. Gresh

Regional Director

Bureau of Sports Fisheries anc Wildlife
U. S. Fich and wWildlife Service
Pe-cl.trea-Seventh Building

Atlanta 23, Georgia

Lear Mr. Grerh:

We concur w’th the "', S. Fish and Wildlife Service Reporti on
Duval Zounty Beach Erosion Control,

Obviously effirts at mitigative measures were indicated from
the size of this one project -nd its portent for the future in
other eroded beach areas. Arthur R. Marshall has had several
men working on this one. The report issued is a particularly
good one hecause it relates beach erosion and control measures,
shoaling, natural sand transfer southerly across iniets, naviga-
tional improvem=nts, bay and ocean bhorrow areas, and speiling
requirements tc the fate of valuable estuarine aress. Its
perspective goes beyond this one project and area.

Yours very truly,

Rfdoéh Hodges %

Lirector
RH/Ihj

cc: Mr, Arthur R. Marshall
Mr. K. D. Woodbuin
Col. H. J. Kelly
Mr, W, T. Carltcn



SAJWR 13 October 1964

Regicnal Director

Buresu of Sport Fisheries and Wildlife
U. 8. Fisn and Wildlife Bervice
Peachtree-8event:: Building

Atlanta, Georgie 3U-23

Dear Sir:

Your cammnts of | September 1564k relative to the Duval Couaty
veach erosion control atudy and the cansidered plan of improvement
nave been received. You note that the Pablo Creek marahes, in
which the proposec borrow areas are located, are major coatributors
of nutrients to (um, trout, sheepshead, and other fish species in
tne adjacent estuary. You also note that the proposed barTow areas
will become relatively unproductive breckish water sumps and will
contrivute little to the estuarine system except perhaps as & ref-
uge for fishes during extreme cold weather. You recommend a study
of the possibility of obtaining material for beach restoration and
nourishment from Corps of Engineers navigation projects in the
area. You also recommend in ths event the proposed borrow areas
are used thet a gredual slope of at least 1 on 6 to a depth of 6
feet be laft sround the edges.

A comprehensive study of the possibility of obtaining material
fram navigation projects in the area was made vefare resorting to
the Pablo Creek marshes for a substantial part of the borrow. In
some inetences, as in Martin and Broward Counties, the proximity of
& navigation project has made it possible to spoil directly on the
beach. Qenerally speaking, however, the amount of material to be
excavated within feasible pumping distances fram the navigation
project to the Leach is quite small in conparison to the amount
usually reqguired for adequate beech replenisiment. In many in-
stances there appears to be no femsible alternative to using the
ad acent lsgoons, estueries, and marshes for borrow purposes. until
direct offshore pump-out methods are developed. The Corps of Rngi-
neers i8 continuing an intensive research and development program
to epsble future use of offshore sand deposits.



SAJWR 13 October 1964
Regional Director

It is now plamned that meximun use will be made of shoal mate-
rial in parts of S5t. Johns River entrance for beaci nourishment.
Furthermore, the current maintenance dredging contract in the May-
port Baval Basin calls for pumping material from the basin entrance
channel to the beach south of the south Jetty. It is expected that
this method of disposal will become & regular feature of future
maintenance dredging work in the basin entrance channel. Mainte-
nance dredging in the Intraccastal Waterwsy through Duval County
has been relatively insignificant.

In sumary, we plan to obtain suitable material for beech
nourishment from nearby navigation projects whenever feagible. How-
ever, an additicnal amount of material would still be needed from
the proposed areas in the Pablo Creek marsh. Care will be taken,
if and when the borrow areas are used, to insure that gradual
slcopes are left arcund the perimeter of the bhorrow arees.

Your comments are appreciated.

8incerely yours,

JOE J. KOPERSKI
Chief, Engineering Division

Copy furnished:
Sen. Randolph Hodges, Director
Florida Board of Conservation
107 West Gaines St.
Tallahassee, Fla. 32304

Mr. A. D. Aldrich, Director
Game and Fresh Water Fish Commiassion
Tallahassee, Fla. 32304



GEORGIA
MIS5ISSIPP]

NORTH CAROLINA U. S. DEPARTMENT OF COMMERCE
SOUTH CAROLINA

TENNESSEE BUREAU OF PUBLIC ROADS
REGION THREE
828 Peachtree-Seventh Bldg.
Atlanta, Georgia 30323

May 14, 1964

District Engineer

U.S. Army Engineer District, Jacksonville
P. 0. Box 4970

Jacksonville 1, Florida

Ref: SAJWR
Dear Sir:

Your letter of May 8, 1964 discusses a tentative plan for beach erosion
control on the shores of Duval County, Florida.

Detailed information is not readily available in this office which indi=-
cates how highways on the Federal network might be affected by your pro=-
posed plans., Attached is a reproduced copy of your map on which we have
shown the approximate location of two Federal-aid routes in the vicinity
of your proposed work. The Bureau of Public Roads cooperates with the
several State Highway Departments in matters pertaining to public high=-
ways. Our operating procedure is for the State Highway Department to
initiate plans for construction or improvement of such highways on the
approved Federal-aid Highway Systems. These plans are reviewed in our
Division offices which are located in the same cities as the State High-
way Departments central offices. Our Regional offices and our Washington
office are advised of the findings of this review,

We envision that a protective beach described in the letter could provide
protection to highways in two ways, (1) prevent waves from impinging upon
the highway and, thus, subjecting it to scour, and (2) prevent the ocean
waters from inundating the highway and, thus, depositing sand thereon.

Very truly yours,

Rex 5. Anderson
. Regional Engineer

i

By E. D. Johnson
Regional Design Epgineer

cc: Mr. J. S, Call = Florida
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----- SMVLD O DvUam™  warecior FARRIS -u"’. m

TELEPHONE 224-7141 TOM ADAMS, Secretary of State

FICER RN PR NBRVEN N A RN O Nk
RAY E. GREEN, Comptroller

J. EDWIN LARSON, Treasurer

BOd?"d af COﬂjer’I)dtzon THOMAS D. BAILEY, Superintendent of

Florida

FPublic Instruction

107 WEST GAINES STREET e TALLAHASSEE 32304 DOYLE CONNER, Commissioner of Agriculture
JAMESW. KYNES, Attorney General

May 14, 1964

Colonel H.R. Parfitt
Corps of Engineers

525 Riverside Avenue
Jacksonville, Florida

Dear Colonel Parfitt:
Re: SAJWR

In reference to plan under consideration for beach
erosion control for Duval County, the Division of Beaches
and Shores has no objection to the tentative plan as pre-
sented in your letter of 8 May 1964.

We would be interested, however, in receiving infor-
mation on alternative plans mentioned in your letter when
the same are available.

Thank you for giving us the opportunity to comment
on these plans.

Sincerely,
W.T. nggion
Administrative Assistant

Division of Beaches and Shores

WTC:es



ALABAMA
FLORIDA
GEORGIA
Miss|gSIPP]
NORTH CAROLINA
SOUTH CAROLINA
TENNESSEE

U. S. DEPARTMENT OF COMMERCE P, 0, Box 1079
BUREAU OF PUBLIC ROADS  Tallahassee, Florida
REGION THREE

May 18, 1964

REF: SAJWR

District Engineer

U. S. Army Engineer District, Jacksonville
P, 0, Box 4970

Jacksonville 1, Florida

Dear Sir:

Your letter of May 8, 1964 discusses a tentative plan for
beach erosion control on the shores of Duval County, Florida,

On the basis of the information presented there does not
appear to be any conflict between the construction proposed
and any existing Federal-aid highway,

Very truly yours,

J. S. Call
Division Engineer‘;/

) /-. : ' ‘,"
(G, b .
William N, Ryersgf’ 4
District Enginee
For the Division Engineer



HOUSING AND HOME FINANCE AGENCY
OFFICE OF THE REGIONAL ADMINISTRATOR
645 Peachtree-Seventh Building
Atlanta, Georgia 30323

REGION II May 18, 1964

Colonel H, R, Parfitt, District Engineer
Corps of Engineers

U, S. Army Engineer District, Jacksonville
575 Riverside Avenue

Jacksonville 2, Florida

Dear Colonel Parfitt:
Subject: Duval County Beach Erosion Control Study

This is to acknowladge receipt of and to thank you for your subject
memorandum of May 8, 1964,

Please be advised that the Urban Renewal Division has no urban renewal
project activities at this time in the Duval County area which would be
affected by the proposals under consideration as outlined in your
memorandum, You may wish, however, to bring this notice tc the attention
of the Jacksonville-Duval County Area Planning Commission. That agency,
which is of rather recent establishment, has planning jurisdiction through-
out Duval County and may be vitally concerned with your proposals. Any
correspondence should be addressed to Mr, Craig W, Lindelow, Executive
Director, 712 Lynch Building, Jacksonville, Florida 32202,

Sincerely yours,

-

PN M W
E. ijce Wedge }' } P 1 PO
Regional Director
of Urban Renewal



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

State Office
P, 0. Box 162
Gainesville, Florida 32601

Col. H. R. Parfitt
District Engineer
U. S. Army Engineer District, Jacksonville
Corps of Engineers
575 Riverside Avenue
Jacksonville 2, Florida
File No. SAJWR
Dear Col. Parfitt:

We have reviewed your tentative plan for the Duval County
Beach Erosion Study as outlined in your notice of May 8, 195l.

This is to advise you that we have no existing or proposed
projects in the area; that agricultural interests are not in-
volved; and that we have no objections or unfavorable comments
to make.

We appreciate the opportunity to review the proposed works.
incerely yours,

= kw,umf

{1J. Y. Hammett
State Conservationist

cc: T. B. Chambers



TALLAHASSEE Jonn H Monana

May 20, 19-Safety-4

District Engineer

U. S. Army Engineer District, Jacksonville
P. 0. Box 4970

Jacksonville 1, Florida

Re: SAJWR - Duval County

Dear Sir:

Receipt is acknowledged of notice of progress on your
Duval County Beach Erosion Study. The information is being
forwarded to Mr. J. A. Brewer, District Engineer, Lake City,
for his information.

Very truly yours,

John R. Phillips
Chairman

xfjé;;ﬁsiw A~

t C. J. Schenck
Engineer of Drainage

CJS 1om

cc: Mr. J. A. Brewer



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE IV
Room 404 - 50 Seventh Street, N. E.
PUBLIC HEALTH SERVICE Atlanta, Georgia 30323

JUN - 7 1964
District Engineer
U. S. Army Engineer District, Jacksonville
P. 0. Box 4970
Jacksonville 1, Florida

Dear Sir:

Reference is made to your letter of May 8, 1964, informing us of
beach erosion studies of the shores of Duval County, Florida.

After reviewing the information contained in the letter, we find
that the project as proposed will have no adverse effect on water
supply and/or waste disposal practices in the area.

The Communicable Disease Center states that "From the mosquito
control standpoint, precautionary measures should be taken in
connection with the borrow areas. The shoreline of each borrow
area should be relatively steep and the entire borrow area should
be excavated to a depth that will maintain a minimum of about 3
feet of water in order to discourage the growth of emergent
vegetation."

Sincerely yours,

John R. Thoman
Regional Program Director
Water Supply & Pollution Control

cc: South Atlantic Division
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SUPPLEMENT I

BEACH EROSION CONTROL STUDY
DUVAL COUNTY, FLA.

Information called for by
Senate Resolution 148, 85th Congress, lst Session
Adopted January 28, 1958

1. Introduction.--The information in this supplement is furnished
in response to Senate Resolution 148, 85th Congress, lst Session, adopted
January 28, 1958. That resolution calls for data in addition to that
now presented in support of projects recommended for authorization and
on possible alternatives thereto. Emphasis is given to reasons why
alternatives are rejected in favor of recommended projects and the ef-
fects of alternative standards of evaluation, economic analysis, and
cost allocation on project feasibility, scope, and cost-sharing arrange-
ments.

2. Project descriptions and economic life.--Duval County is located
on the upper east coast of Florida. The recommended project provides
for the rrotection of the shores of Duval County through restoration of
about 10 miles of beach. The reach recommended for restoration is from
the St. Johns River jetties to the Duval-St. Jobns County line, and
would include the shores of the municipalities of Jacksonville Beach,
Neptune Beach, and Atlantic Beach. The project would provide for peri-
odic nourishment of the restored beach. In the restored reach a beach
having a level berm 60 feet wide at elevation 11 feet, mean low water,
would be provided. Estimated economic life is 50 years.

3. Project costs and justification.--Project costs are presented
in detail in appendix E of the basic report. Tangible beach erosion
control benefits would te derived from prevention of damages, from
recreational benefits, from enhancement of property values, and from
reduction of maintenances dredging in the Federal navigation project,
Jacksonville Harbor. Project costs, benefits, justification, and Fed-
eral costs compare as follows for 50-year and 100-year project life.
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St. Johns River to
Item south county line

50-year life  100-year life

First cost (l)=----cmmmmmmmmmmmmmceee $4,140,000 $4,140,000
Interest and amortization at
3-1/8 percente--------mm-m-mmmmmmonn 165,000 136,000
Periodic beach nourishment--------=--- hOOJOOO hOOLOOO
Total annual costs==-=-=----=--- 565,000 536,000
Annual benefits-----m-ecmmcmmcmmeeaaan 1,051,000 1,476,000
Benefit-cost ratio-=—----mcmecmommman - 1.9 2.8
Federal share of first coste---------- 2,266,000 2,266,000
Non-Federal share of first cost------- 1,874,000 1,874,000

NOTE: (1) Does not include preauthorization cost of $54,300.

L. Intangible project effects.--The proposed improvement would
have no adverse effects on roads and bridges, urban renewal activities,
agricultural interests, water supply, and waste disposal practices, as
reported by the various concerned agencies. The Department of Health,
Education and Welfare states that from the standpoint of mosquito con-
trol, precautionary measures should be taken in connection with the
borrow areas. The United States Fish and Wildlife Service suggested
obtaining beach fill from navigation projects in the area rather than
disturb fish feeding grounds in the Pablo Creek Marshes. The Fish and
Wildlife Service recommended that if borrow areas in the Pablo Creek
marshes are used a gradual slope be left around the perimeter of the
borrow pit. Comments of the various agencies are presented in sppen-
dix G.

5. Physical feasibility and cost of providing for future needs.--
Study of protective and recreational needs of the area revealed no sig-
nificant future need for improvement larger than recommended. Iesser
improvement would not provide adequate recreational area or protection.
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6. Allocation of costs.--Allocation of costs among functions is
not involved in this report, the sole functicn being beach erosion
control.

7. Extent of interest in the project.--Duval County, Florida,
represented by the Board of County Commissioners, is the local sponsor
of this study. The beach municipalities, Jacksonville Beach, Neptune
Beach, and Atlantic Beach, have evidenced intense interest in beach
improvement, and have assisted the reporting officers' staff on numer-
ous occasions. The Board of County Commissioners has furnished written
indication of its intent to implement the recommended project.

8. Repayment schedules.--The basic report proposes Federal con-
struction of all project work. Construction by the Corps of Engineers
would be after receipt of the local contribution, either in a lump sum
or in installments in accordance with construction schedules as required
by the Chief of Engineers. Repayment schedules would not be involved.

9. Effect of project on State and local governments.--The project
would have negligible effect on community services and taxes.

10. Alternative designs.--a. During the course of the study, con-
sideration was given to providing some protection by completely revetting
the shore of the problem area. Provision of a granite revetment as an
emergency relief measure under authority of the Office of Emergency
Planning precluded further consideration of that alternative in this
report. The revetment is only a partial solution to the problem.

b. Groins.--Available data do not indicate that groins would
reduce periodic nourishment requirements sufficiently to Justify their
expense.

c. Detached breakwater off the south jetty of St. Johns
River.--Local interssts have requested that consideration be given
to providing a current deflector at the seaward end of the south Jetty,
thereby returning to the shore southerly drifting sand which has been
moved offshore by the jetties and the navigation channel. Local inter-
ests also requested that tanker ships, large barges or LST ships be
utilized in the formation of the breakwater. While it is possible that
the use of a number of LST's acting as a detached breakwater of the
Jetty would direct and deflect the prevailing littoral currents from
shore, it is also possible that the breakwater in that position would
deflect storm currents which would increase the attack on the beaches
immediately south of the St. Johns River jetties. The overall effect
of such a breakwater might be to increase erosion rather than alleviate
it. Furthermore, the use of tanker ships, large barges or LST ships as
structures in the ocean is considered impractical for many obvious
reasons.
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