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FOREWORD

The numerous inleta and harbora connecting Florida's inner waters to the
Arlantic Ocean and the Gulf of Mexico are important from the consideration of
recreational and commerclal vessel traffic and also because they provide small
boats an access to safe refuge during unexpected severe weather and waves.
Unfortunately, inlets and harbors also contribute significantly to the serious
beach erosion problem prevalent along most of Florida's shoreline. The com-
plexities of the hydraulic and sediment transport mechanics In the vicinity of
inlets present a formidable challenge to engineers and sclentiasts. These fac-
tors, along with the interesting historical role that inlets have played in
the early development of Florida have resulted in conslderable documentation
pertaining to the major inlete of the State.

This report on St. Marys Entrance 1is one in a “Glossary of Inlets” serfies
to be prepared under the Florida Sea Grant College proiect, "Gloasarfes of
Tidal Inlets in Florida.” The purpoae of this series ls to provide for each
inlet & summary of the more aignificant avallable informatinn and to 1liast
known documentation. It 13 hoped that this serles will yield an Iimproved
understanding of the overall effect of each inlet on the economica, recrea-
tion, water quality and shoreline stahility of the surrounding area. The
proper future management, use, and control of Florida's inlets will require an
appreciation of the evolutfon and past response of the inlets as well as con-
siderable future study.
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L. YNTRODUCTION

St. Marys Entrance is located on the Florida~Georgia border In extreme
northeast Florida (Flgs. 1.1, 1.2, 1.3, and 1.4). The entrance lies 2) miles
north of Jacksonville Harbor (St. John's River Entrance) and approximately 25
miles scuth of Brunswick Harbor, Georgia. The coordinates are as followa:

Latitude Longitude
30° 43'N 81° 26' W

The entrance Is bordered on the north by Cumberland Island and on the
gouth by Amelia Island. Both are low, sandy barrier 1slandes and considered to
be part of the Sea lstand chain which runs froe North Carclina to Little
Talbot 1Island, Florida. The entrance connects the Atlantic Ocean with
Cumberland Sound. St. Maryg River flows Into Cumberland Sound and ia the
chief source of fresh water for the estuary. Several other rivers flow ianto
the sound (gee Fig. 1.2} among them being Crooked River to the north and Jolly
and Amelia Rivers to the snuth. Amelia River provides ocean access to
Fernandina Harbor via Cumberland Sound and St. Marys Entrance. St. Marys
River 1a maintained by the U.S5. Army Corps of Engineers as a navigable
waterway and serveg as an access to the Cumberland Sound for the harbor of the
town of St. Marys, Georglia. These two harhors gerve as base for a substantial
commercial and recreational fishing fleet and also serve some commerclal
shipping {nterests as well., To the north, (approximately R miles from the
inlet), the 1U.S. Wavy Fleet Balliatic Missi{le (FBM) Submarine Support Base is
located in Kings Bay (Fig. 1.2). This base serves as a major port for the
Trident and other types of submarines. The entrance channel to the base from
St. Marys entrance {s currently undergoing enlargement in conjunction with the
apgrading of facilities at the base.

The entrance has remained navigahle througho&t its recorded history,
Recause of this, and the sheltered harbor sound, the town of Fernandina was
established in 1567, only two years after the city of St. Augustine.
Fernandina had a larger relative importance in the latter part of the second
Spanish dominion (1783-1821) than at the present time. 1t derived this
lmportance from a comhlnation of Ffactors. 1t was a free port on the boundary
beteen Florida (then under Spanish rule) and the United States, largely
unpoliced by elther country. The Jefferson embargo {n 1807 made it the base
of a vast smuggling trade, and the prohibition of the international slave
trade by the United States in 1808 made Fernandina the leogical center for that
activity. It was not uatil 1817, when VY.S. troops took the city and held it
until the end of the Spanish period in 1821, that lawlessness was abated
{Tebeau, 1971). The town has remained sn active port since then, with the
volume of shipping commerce varying considerahly through the years.

The main entrance channel had been migratory in nature over the years,
and in 1880 U.S. Congress approved funding for the construction of two rock
Jettles to stabilize the inlet. Work began in 1881 and after numerous delays
and revislons to the original plan, the fetties reached their existing form In
1927. Presently, the north jetty has a total length of 19,150 ft., & crest
width of 8 ft. at the shore end and 15 ft. at the seavard end, and a height of
7 fr. above mean low water (mlw). The south jetty has a total length of
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Fig 1.1 Location Map. (St. Marys Entrance is on the Atlantic Coast
of Florida next to the Georgia border)



ATLANTIC

Fig 1.2 St. Marys Entrance, Cumberland Sound and Tributaries



Fig 1.3 An Aerial View of St. Marys Entrance (1942)



Fiyg 1.4 An Aerial View of St. Marys Entrance Showing (Arrew)
Fort Clinch (1962}



11,200 ft., & cresat width of 8 ft. throughout and a height of 6 ft. above
mlw. The jettles have never been sand-tight due to the large size of the

stone from which they were constructed and because of the relatively thin
cross sections.

Commercial activity in the area has been on the upswing. The primary
economic products of the area are wood pulp, seafood, and phosphate. Three
wood pulp mllls aperate in the area, two in Fernandina (operated by I.T.T. -
Rayonler, since 1939 and the Container Corporation of America, since 1941) and
one in the town of St. Marys (operated by the St. Marys Rraft Company, since
1940) (U.5. Army Corps of Engineers, 1946: U.S. Congress, 1948). The seafood
industry has remained a steady economic source for many yeara. The primary
catch is menhaden which 1a processed for oll and fertilizer. Shrimp and other
shellfish constitute the majority of the remaining cash value. Table 1.1
glves yearly totals for the poundage of various seafpoods bhrought In and the
overall cash value for all of Nassau County. This table does not reflect the
value of seafoods brought via St. Marys Entrance alone, but 1s representative
of the Importance of seafood to the area.

Table 1.1
Total Seafood Catch for Nassau County 1955-1978

Total Fish: Food

and Non-food Total Shellfish Total

Years {1bs) Including Shrimp (1bs) Dollars

1955 36,331,012 2,573,472 38,904,484 1,147,389
1960 24,439,589 3,903,130 28,342,719 879,891
1965 31,241,940 3,260,774 34,502,714 1,221,141
1970 27,250,877 2,824,723 29,675,600 1,102,812
1975 11,626,414 1,449,190 13,093,404 535,238
1977 11,634,303 1,625,402 13,259,705%* 591,312
1978 19,401,136 1,850,352 21,251,488%* 995,089

*Preliminary totals subject to revision by NOAA

Tourism, unlike many of Florida's coastal regions, plays a comparatively
smaller part in the local economy (although tourism is on the upswing). The
region has some 1nteresting tourist attractions such as the restored area of
downtown Fernandina Beach, but the beaches themselves are not bullt up as
resort areas and therefore provide unspolled beauty. At the north end of
Amelia Island is Fort Clinch State Park. The fort was coustructed during
1850-1855 and saw limited action in the Civil and Spanish—American Wars. The
park encloses approximately 1,100 acres of undeveloped 1land. Cuamberland
Island, Georgia, has been proclaimed a nationmal seashore and is accessible by
boat. With the construction and planned expansion of the Navy's facilitles at
Kings Bay, new economic growth 1s expected. Fig. 1.3 is an aerial view of the
entrance in 1942. The comparatively significant length of the Jettles is
evident, as well as the intensity of the sediment—laden flows through the
channel and through the permeable rock jetties. Fort Clinch (arrow) 1s
visible on the south bank of the inlet shown in Fig. 1.4 which 1s an gerial
view taken fn 1962. Barwis (19753) has listed a series of aerial photographs
spanning the period 1942-1971 that are avallable from various agencies. More
recent photagraphs are available through the Jacksonville District offlce of

the U.5. Army Corp$ of Engineers.



II. GEOLOGIC SETTING, CLIMATE AND STORM HISTORY
2.1 Geology

Both Amelia and Cumberland Tslands are considered to be a part of the
string of coastal harrier islands known as Sea Tslands. This chaln of {slands
is in general separated from the mainland by a maze of tidal creeks and swampy
1slands which seem to have resulted from a mixture of fluvial and tidal
sedimentation occuring 1n derelict lagoons and coastal marshes between beach
ridges. Landward of this zone, the coast is recognized as a broad plain
which, 1n a peologic context, has heen termed the St. Marys Meander Plain
(Florida Coastal Englneers, 1976).

The long, thin barrier islands which separate the plain from the ocean
are composed of reworked Pleistocene marine terrace deposits known as the
Pamlico (10-25 ft. elevation) and Silver Bluff (0-10 ft. elevation) terraces,
and of more trecent Holocene deposits {(lLeve, 1966). The Pleistocene deposits
generally have well developed podzols, humate zones, and are commonly coarser
than the Holocene deposits. They are usually of subdued relief and are
typically well vegetated with oak/pine forests. The Holocene sands are 1lipght
tan, uoweathered, and composed mainly of fine grains. Shell material 1is
ptesent in the upper zones with no aobvious soil zones in the well-defined
beach/dune ridge complexes (Nash, 1977). Underlying these deposits are
several different lavers of sedimentary limestone. Leve {1966) has compiled
information on the formations in Duval, Nasaau and Baker countleg. Table 2.1
which 1s adapted form Leve'’s work is based on data obtained by collecting rock
cuttings from a number of water wells drilled in the area and examining these
cattings to determine the texture, mineral composition and fauna of different
formations. Addf{tional geologle information was obtained from driller's logs,
and from lithologle and electric logs on file with the Florida Geological
Survey.

2.2 St. Marys River Nralnage Basin

The St. Marys River rises 1In the Okefenckee Swamp 1in southeastern
Georglia, at an elevation of 11N to 120 ft. From there 1t flows circultously
eastward about 125 miles, emptying Into Cumberland Sound. It {8 responsible
for almost all the freshwater inflow to the St. Marys Entrance Region. Tt has
no ma for tributarles but many minor ones. The St. Marys River Drainage Basin,
as seen ia Figure 2.1 is bounded on the north by Satilla Riwver Basin, on the
west and south by the Swannee River Basin, and on the south and east by the
Nassau and St. Johns River Basins. The watershed area, excluding the
Okefenckee Swamp portion, covers approximately 1,500 square miles.

Use of the rational method of discharge estimarion was ewploved to deter-
mine the Influence of the river on the flow characteristics of the inlet. The
results for wvarious stgrm return ietervals are given in Table 2.2. With a
tidal prism of 9.8 x 109 ft.”, the average discharge over one-half tidal cycle
would he 430,000 cfs. Thus the net river discharge rates with return inter-
vals of one year or less amount to less than 5% of the total discharpe
atrributahle to the tides and therefore probably have 1ittle effect on the
geometric characteristics which vrelate to the hydraulics of the system
(Florida Coastal Engineers, 1976), although the vertical flow structure in the
entrance channel itself 1s influenced to some degree.



Stratigraphic Units (after Leve, 1966)

Table 2.1

. | Anpronimate
(.enlu{lc Etratieranhic thick ness Lithnlogic charmeler
ags unit I {frer)

- - . - I
Arcent and Recant and 0-159 Soil, muek, conrme ta Anse dnnil,
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Flincena T 13110 Geay-green  cuicureans, ity
1’,2;:',";?;.“ clay and cluyey aund: Curly-
deposite wine shell helds and  while
suft. friable limestone beds
Huwthora 260-4R0 Gray w0 hlutegreen enloacraun
Formuilon phowphstic, snndy clays and
clayey sanids; conning Ane to
Mincene medium phoaphatie annd len. .
s awid limestone and dote- !
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Crystal EO-004 White 10 tream chalk, mumive
River fosailiferoun marine  jime-
a | Formstion one,
o Willision k18 Taa 1o byl grasuler, marine
a Formatlon limestone
[
F: e —
Immlis 18-128 Tam ta bufl grenular, ealeilie,
Formation marine  llmestone: containe
thim  dolamile  lensew  wnd
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{feral coquine
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furaminifersl coquina

Oldamar He Cream 0 brown masive i
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and tan W brown massive
W Anely crystalline dnlomite

Table 2.2

Net Freshwater Discharge Prediction for St. Marys River
(Florida Coastal Engineera, 1976)

Return Interval (years)

Diacharge (cfs)

1 19,000
2 23,000
5 29,000
10 35,000
25 43,000
50 50,000
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An interesting discussion on the geological getting of the tidal inlets
between Cape Hatteras, North Carolina and Cape Canaveral, Florida, has been
given by Nummedal et al. (1977). With reference to St. Marys Entrance, they
have provided the following data:

Tidal Lagoon Area = 189 x 10% n3 (6670 x 100 £t3)
Open Water Area (OWA) = 40 x 106 w3 (1412 x 106 £¢3)
Percent OWA to total = 21

Maximum throat depth a 23 q {75.4 €r)

Ebb-tidal delta ares = 76 x 10° n3 (2682 x 10° £

Inner shoal area = 0

The above data indicate that 79 percent of the lagoonal area which drains
through St. Marys Entrance is covered by marshland.

2.3 Climate

Fernandina and vicinity has a humid, semi-tropical climate characterized
by long summers with heavy rainfall and relatively mild and dry winters. The
annual mean temperature i 70° F with seasonal mean temperatures of S8° F in
winter, 69° F {n spring, 82° F in summer, and 75° F in autumn. No offfcial
U.5. Weather Bureau station exists {in the area. The closest s in
Jacksonville (no. 4358), 20 miles south of Fernandina Beach. The reported
temperatures and rainfall were gathered by Weather Bureau observations over
the period 1885-1972.

0f the normal annual precipitation of 50.4 inches, nver half falls in the
thunderstorm months of June through September. These storms, which form over
land by convective processes, can be quite severe at times with high winds,
heavy rainfall, and a large number of lightning strikes. The maximum rafnfall
occure in September with an average 8.74 inches, and November {s lowest with
an average of only 1.75 inches. Snow is a rarity and even a trace does not
occur on an average of once a year. The maximum monthly precipitation for the
period of record accurred in September 1897 with a total of 20.8R inches for
the month. The maximum annual precipitation occurred in 1905 with 83.31
inches for the year (U.S. Army Corps of Engineers, 1974).

A wind diagram appropriate for the study area {s shown in Fig. 2.2 (U.S.
Congress, 196la). The data were gathered for the period 1949-1954 at
Jacksonville, Thisg dlagram Iindicates that the direction of the predominant
onshore wind Is from the northeast. The largest duration of winds over 19 mph
18 also from the northeast and i{s the result of storms usually referred to as
"northeasters™ which are generated from the early fall through the winter by
intenge low pressure gystems over the western Atlantic Ocean (Florida Coastal
Engineers, 1976).

2.4 Storms

Hurricanes (or tropical storms which did not reach hurricane intemsity),
and northeast storms are the two major kinds of storms which cause beach

10



eroslon and related damage to the inlet vicinfty. Large, intense Atlantic
storms are penerally caused by a stationary high pregsure area north of a low
presgsure area at the southeastern part of the United Stetes during the winter
months. These storms have caused great damage to the heaches and the beach-
front properties due to their longer durations.

The study of storms by the Shore Protection Board includes 54 storms of
hurricane i{ntensity between 1837 and 1945, each of which in some way affected
the beach. (U.S. Arwmy Corps of Engineers, 1946, Appendix A). During the 100
year period 1871-1972, a total of 19 hurricanes passed through Nassau County
within a 50 mile vadius of St. Marye Entrance. This means that on an average
a storm of hurricane Intensity affected the inlet region every 5.3 years
{(Florida Coastal Englneers 1976). Most of the satorms originating in the
Atlantic Ocean travel in an anticlockwise direction and may cross the eastern
shoreline of Florida twice. Over the area of St. Marys Entrance, most of the
storms moved out to the Atlantic Ocean from the land. Figure 2.3 shows tracks
of hurricanes which passed in the vicinity of Fernandina between 1837 and
1979.

WIND DIAGRAM
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Fig 2.2 Wind Diagram based on U.S5. Weather Bureau Data gatherad
for the period 1949-1954 at Jacksonville {FL)
(U.S. Congress, 196la)
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Litt«e¢ tactual data are avallable concerning hurricanes prior to the
storm of 1R9A. The storms of August 1810, Septemher 1PS4, June 1R73, Octoher
1R77, Avgust 1885 and September 18RS passed efther through or verv near
Fernandina Reach. Although several of these prohably caused considerable
damage, a historfcal account indicating the magnitude of damdage {8 not

readily availahle (U.S. Congress, 1961b). For the aithaequent atorms, the
information given below has been complled from dtfferent sources as {ndicated
by the reference against each atorm. It may be pointed out that some

discrepanc{es are noticed regarding the dates of some of the older storms.
Also the cost estimates of damage do not alwvaya specify whether the estimate
fa related to the limited area under consideration or the damage caused by the
storm over the entire ghoreline.

September, 1R96 This hurricane crossed northern Florida from the
Gulf of Mextfco and traveled up the coast of
Georgla. It was reported as an Intense atorm of
short duration. Max{mum reported winds {l-minute
average) were !N0 mph at Jackasonville and 75 zph
at Savannah, Georgia. The barometer reading of
2% inches was reglastered of Savannah. 2% peaple
lost their lives in the storm. The damage along
the coast, mostly Ffrom winde, was estimated at
$3,000,000 (U, S. Congress 1961b),

Octobar, 189R This very destructive storm caused as mich as 3
feet of water flooding the downtown district of
Fernandina. Seriocus damage was done along the
beaches. All  beach hbuildings and shore
structures were damaged. Beaches were eroded as
much as 200 feet landward and 4 feet
vertically. 200 people lost their lives Iin the
Brunswick, Georgia area. Should a storm of this
magnitude occur agai{n, the estimated damage hamed
on the development stage in the year 1961 would
be ahout S$A,N00,000 (U.S. Congress, 1961h),.

Novemhbher, 1032 This northeast storm was one of the most severe
to occur along the Florida coast. FExceptionally
heavy damage was reported from north Florida to
Palm Beach. The storm waves were accompanied hy
unusually high ttdes {2 feet above normal) and
large waves reached the shore 1in advance of high
winds. Wind velocities reached a maximum of
about 50 mph. Waves were reported to have a
greater helght than at any time during the
preceding A0 years. Many houses were undermined
and beach access ramps and timber seawalls were
destroved, The heach dropped about 3 feet iIn
elevation (U.5. Army Corps of Engineers, 19584,
Appendix C).

October 12-23, 1944 This hurricane formed in the western Caribbean,

entered the Gulf conast of Florida near Sarasota
and passed directly over Fernandina Reach on

13



September 24 -
October 7, 1947

October 15-19, 1950

Septemher 10-11, 1960

March 8-9, 1962

Netoher 19. The hurricane was larpe {n size,
high winda extending 200 miles east and 100 miles
to the weat of the eve. The minimum bharometer
reading recorded at Jacksonville was 28.%4. The
strongest winds at Fernandina occurred between
100 and 1300 hours from the northeast and the
maximum estimated speed waz 65 mph with pusts
reaching Rl mph. A total of 7.7R {nches of rain
was recorded at Fernandina Beach. The gevere
winds from the northeast occurred at the same
time as high tide (12 ft above mlw) causing waves
to cut away large sand dunes ahove the normal
high watetr line. Damage was eatimated ar
$260,000 along Fernandina Reach (!1.5. Congress,
1961h and NDAA, 1971).

This northeaster was accompanied hy exceedingly
high winds, tidea and large waves. The storm was
exceptional not only for {ts severity hut also
for {ts wnusually long duration. Damape was
egtimated at §1,400,0000 along the nnrtheast
Florida coast on 1947 price level. Waveg, winds
and high tides comhined to cause severe erosion
(as much as 5 feet 1in elevation) and destroyed
seawalls, dwellings and beach access ramps (U.S5.
Army Corps of Engineers, 1964, Appendix ).

This small but violent hurricane moved from the
Carihhean Sea, across Cuba and up the entlire
Atlantic Coast of Florlda. Total lossgses in the
State were estimated at $2R million. High tides
and waves overtopped dunes and seawalls along the
beachfront. (U.S. Army Corps of Englneers, 19h4;
Bunting 53_313, 1951%.

This hurricane, called Donna crossed the Kevs and
Florida BRay and continued up the west coast
almost to Tampa Bay before turning inland. Storm
tides generated by winds from the South caused
water levels to rise abhout 12 feet above mean sea
level at Flaminge and Evergladea. On Septemher
11, the minimum pressgure recorded at Jacksonville
was 29.20 fnches and the maximum wind speed was
46 mph, with pgusts reaching &7 mph (Florida
Rurricane Report, 1961).

The winds from this northeast storm, known as the
Great Middle Atlantic (Coastal Stotm, caused
extensive damage along virtually the entire east
coast of the United States. This storm was
exceptionally destructive due to the long fetch
{1,200 miles) and 1ts occurrence during a perigee
apring tide which 1s the maximum astronomical
tide. The estimated wave heifght was 40 feet with
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August

September 9-11,

Octoher

Fehruary

26-28,

13-21,

9-13

1964

1964

1968

1973

wave perfod up to 23 gec. {(Lundlum, 1963, and
Stewart, 19627).

Hurrfcane Cleo entered Florida at Miami and
traveled generally northward over land ahout 300
miles unt{l passing back into the acean south of
Jackaonville. Peak wind gusts at Jacksonville
were measured at 45 mph. Total storm damages in
Florida were estimated at $125 wi{ll{on. Beach
damages wete relat{vely {nafgntficant with
maximum veported shoreline recession heing 10
feet 1n Nassau County (U.S. Army Corps of
Engineers, 1964).

Rurricane Dora was the first hurricane of recotrd
to move i{nland from the Atlanti{c over extreme
northeastern Florida. The eye passed over St.

Augustine. Sustained winds of 64 knots were
recorded at Jackesonville. Damage at Fernandina
Beach was very heavy. 10-60 ft. of dune was

washed awav for extensive lengths. 30 homes were
destroyed or heavily damaged. The fishing pler
was heavily damaged. Beaches were lowered up to
5 ft, 1n certain sections. Damage estimates for
Florida were $200-230 willion (NOAA, 1873 and
COEL, 1964).

Hurricane Gladys was spawned from a depregssion {n
the wegtern Carihhean Sea. Gladys battered
Florida's west coast with 75 mph winds leaving 3
to 7 ft. tides in her wake, then moved ashore
between BRayport and Crystal River an the 19th.
Ry late on the 1%th, the violent storm was
generating 90 mph winds around 965 mb center.
Namage in Florida, esttmated at $5 million, was
concentrated primarfly {n Plnellas, Pasco,
Hertnando, Citrus, Marion and Hillsborough
countles (U.S. Dept. of Commerce, 19AR),

This extremely {ntense northeaster, known as
Lincoln's Rirthday Storm, was responsible for
extensive beach erosion and heachfront flooding
along the southern half of the Atlantic coast of
the !nited Statres. During the height of the
storm, the fetch was approximately 1,100 miles,
the longest recorded in the last IN years. High
waves and tides cauvsed erosion and some dune
overtopping along the bheaches. The deep water
waves In the Cape Hatteras area reached a maximum
helght of 23 feet and waves In excess of S feet
accurred for an B9 hour period (Dolan, et al.,
19713).
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Auguest 25 - Rurricane David was spawned Far out in the

September 15, 1979 Atlantic and attained hurricane strength prior te
reaching the Lesser Antilles. Tt peaked 1in the
north—central Caribhean vhen 150 mph wiads were
estimated around 924 wmb center. Florida
coastline from Miaml Reach to Daytona Heach was
affected by wind gusts of 50 to 85 oph and tides
up to 5 Ffeet above normal. Several areas
received up to 10 inches of rainfall.
Preliminary damege for David was estimated at
nearly 52 billion, with wost of that 1In the
Donindcan Republic, where the death toll was
estimated at ahout 1,700, In the United States,
David was rtesponsible for 16 deaths (DeAngelis,
1979).

Hurricanes and northeaaters are uaually accompanied by a rise 1in the
still water level near the coast caused by wind stresses on the water sur-
face. Thie L8 known as storm surge. Figure 2.4 ahows a relatioaship between
the storm surge elevation and the storm return perfod which is used {n compu~
tation of Floria’s Coastal Conatruction Control Line (CNEL, 197%). The curves
are based on available tide and surge data along the coast. The curves glven
in Fig 2.4 deaignated as northern boundary and southern boundary from NOAA re-
present the northern and southern extent of Nassau county. Since St. Marys
Eatrance is at the northern end of the countv, the upper curve 1s applicahle
to the open coast adjacent to the entrance.
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ITI. HISTORY

3.1 Engineering Works

Deseription provided in Section 3.1 is adapted from a report by Florida
Coastal Engineers (1976), later summarized briefly by Olsen (1977) elsewhere.

Prior to stabilization of the channel by the construction of jettlies, St.
Marys Entrance was fronted on its seaward side by a very large bar formation
which was cut by two relatively stahle channels. The northernmost channel was
primarily a short secondry channel and extended in a NNE direction very clase
to the shoreline of Cumberland Island. The main channel hugged the shore of
Amelia Igland in the Forth Clinch vicinity then continued In a generally ESE
direction to ocean for a very great distance. A pictorial description of 5t.
Marys Entrance by the French in 1779 (Fig. 3.1) coincides very well with more
detailed bathymetrlc surveys performed in the mid 1RDO's hy the 1'.5. Covern-—
ment (for example Fig. 3.2). This suggests that hoth channel conflgurations
were relatively permanent features of the inlet prior te stabilization.

The deepest section of the inlet throat (minimum flow area) occcurred
opposite the Fort Clinch shareline {Fig. 1.4) where the confluence of the
Amelia River to the south and the St. Marys River to the north produced scour
of the bed to depthe in excess of 65 feet. The contrclling depth acress the
fnlet bar in 1870 was approximately 8 feet below mlw. It occurred seaward of
the Amelia Island shoreliine at a distance of approximately two nautical
miles. The history of the Jetty project 18 summarized helow.

Most improvements until the develapment of the Navy's facilities at Kings
Bay were carried out for the expressed purpose of providing a safe and econo-
mic waterborne navigation route hetween the Atlantic Ocean and the City of
Fernandina, Florida. Implementation of thls goal has bheen through the stabi-
lization of the entrance to the Sound by the construction af rubble-mound
jetties and the periodic maintenance dredging as required.

1875 The U.S. Congress called for a report on the importance and prac-—
ticabi1ity of improving the condftion of Cumberland Sound.

1879 A presentation of a feasible project hased on the commercial
potential of the Port of Fernandina was made to Congress. The
plan called for deepening the entrance by constructing large twin

stone Jettles.

1880 Approval was given by Congress to carry out a survey of Cumberland
Sound -
1881 Congtruction was hegun on the north Jetty. Because of rapid

shoreline recession at Fort Clinch, 5 spur groins were constructed
along rthe westernmost portion of the shoreline near the counter-
scarp wall of the Fort.

1882 The northern jetty foundatlon had been extended 7,200 feet and
work begun on the south jetty.
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ENMTRARCE TO ST MANY S RIVER
313
FERNANIMNA HARBOR

Fig 3.2 U.5. Coast Survey Map of St. Marys Entrance in 1875
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1883

1884

1885

1886

1887

1888

1R89-1895

1896

1898

1902

1903-1904

1905-1937

Work continued on hoth jetties, bhut two additional spur groins had
ta he added to the shoreline adlacent to Fort Cliach.

Work was suspended for lack of appropriations.

The authorized plan of {improvement was contfinued. Tt was noted
that alnce 1883 geveral hundred feet of accretlon had accurred at
the shore end of the south jerty.

Work continued on both Jetties with a corresponding noticeahle
increase in depth of water where the new ship channel was to be
located, due primarily to the extension of the asouth fettv.

Work continued with the Jettles remaluning In good condit{on.
Work slowed because of a lack of sufficlent appropriations.

Work was completed at a satisfactory rate. However, as the main
navigation channel became poorlv defined because of shoaling, a
gap was opened in 1894 Iin the south jetty to accomodate shipping
via the prior natural channel alignment.

Work was suspended because of a lack of funds for the year.

A hurricane forced a hreach across the outer heach of Cumberland
Tsland a ghort distance aorth of the north Jetty (see also Section
2.4).

A viable navigation channel through the seaward inlet shoal opened
ad jacent to the north jetty.

A total of 546,000 cu. yds. were removed from the vicinity of the
north jetty 1n order to improve the rapidly forming natural chan-
nel. Construction on the jetties was completed in 1904, However,
the breach 1in Cumberland Island deepened and widened so quicklv
that emergency improvements had to be made by means of a 6,900
foot long dike. Construction of the rubble-mound jetties dramati-
cally changed the configuration of the natural fnlet system.
Instead of a very broad expansive inlet throat served by two
channels, a single inlet with its flow completely confined within
the man-made jetties was created. The secondary northern channel
was cut off by the construction of the north fetty. The main
channel which had originally tended to orient in a southeasterly
direction was correspondingly intercepted by the construction of
the south jetty. All tidal flows were then forced to enter and
exit berween the jetties until the modified hydraulic regime had
scoured the bottom between the structures to depths capable of
conveying the newly confined flow.

During 1905-1913, repalr work was requitred to maintain the
jetties. In 1927, the crest elevation of the nporth jetty was
increased to 7 ft. mlw and the south fetty to & ft. mlw. During
1905-1937 maintenance of the entrance channel required removal of
717,438 cu. yds. of sediment giving an annual average rate of
22,420 cu. yds.
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1940 An [ncreage in the authorized profect dimensions required dredrinp
of 248,048 cu. yds. of mediment,

1945 Malntenance requirements were 196,350 cu. yds. for the previnous
f{ve year span resnlting in an annual average of 39,270 cu vds.

1955-1956 The realignment of the entrance channel te a position within the
natural channel near the south jetty required the excavation of
1,712,733 cu. vds.

1957 The entrance channel was realigned and decpened to 34 ft. in
fliacal year 1957 In coonection with the Klngs Ray Army Terminal.

1963-197% Total entrance channel maintenance was 1,933,976 cu. yds. piving
an annual average rate of 193,398 cu. yds,

1978-1979 During these vears the prolect depth for the navigational channel
tao Kinga Bay through Cumberland Sound was {ncreased to 36-40 ft.

3.2 Recent Dredging in Quter Channel

Fig. 7.7 shows the 400 ft. wide entrance channel and the segment which is
normally dredged for maintenance (between stations 325+00 and 1304+00). During
1978-79 channel deepeninpg (to 3A-40 ft.) was carried ocut In the reach hetween
gtations 325+00 and -RB+0N, for the Navy, 1in connectlon with the Xings Bay
faciliey. Maintenance dredging volumes between 1965 and 1976 are glven In
Table 3.1. The 2,574,533 cu. ydAs. listed for 1978-79 1g¢ the sum of capital
and malnteénance dredging. The average malntenance draedging rate s noted to
he 178,000 cu. yds. per year.

Tahle 3.1
Nredging Volumes In Outer Channel, 1965-79%

Amount k% Capital (c¢) or
F.¥. RIN CREDIT Cu. yds Maintenance (m)
1945 305, TR0 160,967 254 A17 m
1966 36,217 178,597 286,014 m
1967 114,800 52,972 95 ,h6R m
1968 221,728 201,000 184,773 m
1969 292,127 180,000 243,479 m
1970 262,625 160,000 218,854 m
1972 72,250 65,000 60,208 m
1973 452, 98R 411,800 177,490 m
1974 42,693 35,A94 35,577 m
1975 81,476 75,915 67,896 m
1976 155,397 10R 557 129,498 m
1978-79 4,749,050 2,363, R67 2,574,533h%% ¢ and m

*Data provided by the U.S. Armvy Corns of Engineers Jacksonville Distriet
office
**Volumes computed by a constant ratio aof BIN to place of 1.2 to 1
k*xComputed prior to project completion
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3.3 PFort Clinch

Fort Clinch is a pentagonal brick structure located on the northern tip
of Amelia Island on the southern bank of St. Marys Fatrance. 1ts construction
was begun in 1850, was used during the War hetween the States, and the Spanigh
American War, and was later abandoned. In 1935, the State of Florida
purchased the area for development as a state park. The fort was orfginally
deaigned to guard the passage into the deep water harbor by way of Cumberland
Sound. 1Ite disposition wae based on defense principles first perfected hy the
French in the 17th Century. The conetruction aite selected was not only the
narrowest section of inlet throat bhetween Amelia and Cumdberland Tslands but
unfortunately, alpo the most dynamic and unatable. Between surveys of 1R43
and 1880 this reach had widened by approximately 1,500 feet, faorclag the
construction of eeven sapur groins In order to prevent further shoreline
recesaion (Fig. 3.4). With the start of construction of the navigation
project in the 1880's, the shoreline directly eastward of the fort hegan to
recede, thus leaving the fort heavily exposed to current and wave action.
Acting as a headland, the fortification began to {nterrupt the l{troral trans-
port to the weat along the northern tip of Amelia Tsland, thus tecesgitating
the construction of addftional six groins (CORL, 195R8).

To date, the entfire groin field has bheen successful 1in retaining the
baste {(ntegrity of the shoreline adjacent to the fort. Without it, serious
undermining of the permanent forttfication walls would have occurred. Some
tecespion of the shoreline {is mtill occurring due to varlous reasons. The
first of these 1s a general degradation of the groins by the actfon of storms
and through gradual subsidence. Another is the improved efficiency of the
inlet hydraulica.
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IV. HYDRAULTICS AND MORPHOLNGIC CHANGES

4.1 Tide

The tide is predominantly semi-diurnal with an ocean (outer coast) range
of 5.7 ft (mean) and 6.7 ft (spring). Tahle 4.1 gives mean and spring raages
at meveral locations in the inlet vicinity, as reported by the National Ocean
Survey Tide Tables.

Table 4.1
Tidal Ranges in Inlet Vicinity

Ranwe (ft)

Location Mean Spring

North Jecty

Crooked River Entrance

St. Marys {(St. Marys R.)

Crendall (5t. Marys R.)

Fernandina Beach (outer coast)
Fernandina Reach (Amelia R.}
Chester (Bells R.)

Kingaley Creek (S.A.L. RR. Bridge)

.
.

Lo T~ R = B A AR = B
DD v oD D
R I I i SR I ]
o N D2-ND3D D

Tidal fluctuations within Cumberlant Sound and the rivers entering the
sound are somevhat unigue in Florida {n that they are subject to amplification
due to geometry. This 1s exempl{fied by a compatison of the wmean and the
spring ranges at aorth jetty with those at Crooked River Entrance, St. Marys,
Pernandina Reach (Amelia River), Chester and Kingsley Creek. All the latter
ranges are higher than at the north jetty. This phenomenon can be explafned
by the conservation of energy of a progressive wave in a chaonel. When an
upstream location f{n an eatuary has a smaller cross-sectional area than that
at {ts mouth, the tida) range upatream {s often higher than the tidal range at
the mouth.* To the west, this historical 1imit of tidal influence within the
St. Marys River {s at Woodatock, Flor{da, some 75 miles upstream of the river
mouth {Florida Coaastal Englineers, 1976). It 1s likely that hoth the Green's
Law effact and Helwholtz resonance play a role in the observed amplification
phenomenon.

4.2 Currents and Tidal Prism

Tidal currents «within bhoth the inlet throat (minimum flow area) and the
rivers are a dlrect functfon of the water surface slope which results from the
head difference hetween the ocean and the "effective hay" durlng propagation
of the ttdal wave. Within the ocean, outaide the proiect jettles, 1ndications
are that rwo current systems exisr. The first I{s a seasonal current to the
naorth which tends to predominate {n the winter and into the early or mid-
gummer. The net transport is clearly to the north during this period at least
in the zone of the first several miles offsore and parallel to the cocast. The

*Hou (1974) has essentially ascribed the cause of amplification to Helmholtz
resonance of the inlet-bay system. (See also, Bruun, 1978.)
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gsecond current system 18 oscillatory in nature from north to south and is gen-
erated by the hydraulic demands of the inlet. Becrmuse of the permeability of
the project jettles, hydraulic flows occur through the structures during both
the ebh and the flood cycles. From oceanographic cutfall measurements carried
out by the I.T.T. Corporation in 1969 (I.T.T., 1969) these hydraulic effects
are definitely discernable for a distance of geveral mlles aouth of the
southern rubble-mound jetty. ‘

The superposition of these two currents producee an almwost conmtant nor-
therly mass transpert during the winter and early summer months. During the
remainder of the year, water motions follow a radial pattern dictated hy the
hydraulic gradients directed to or away from the tnlet and are in phase with
the tides (Florida Coastal Englneers, 1976).

Current measurements 1in the inlet have heen obtalned from time to time
(for example Hou, 1974; Florida Coagtal Fnpineers, 1976; Environmental Sclence
and Engineering, 1980a). Recause of the complexity of the flow flield in the
channel and the limited instrumentation involved in measurement, the available
measurements are of varlable degrees of accuracy, and digcrepancies are no-
tahle. Also, the data were obtained aver comparativelv short time periods
(e.g. one tidal cycle) and therefore cannot be consldered to be synoptic. The
following description 1s dertved from field measurements by Florida Coastal
Engineers (1976):

Two sgeparate sets of velocity measurements were taken during a field
study tn May, 1975. A serles of spot meagurements over depth were first made
during both ebb and flood cycles on the peavard side of each {etty 1o order to
estimate the potential net flow through the tubble-mound structures. Velocl-
ties on an ehb tide averaged about 0.6 fps over depth at the outside of both
jetties, whereas floed velocities were somewhat stronger at approximately 1.0
fps. Since bhoth Jletties combined have over 21,000 linear feet of structure
suaceptible to this phenomenon, it hecame obvious that a sizeable portion of
hoth the total ebb and flood discharge is transmitted through the ruhble. For
the mean tlde range ohserved during the study period, 1t was estimated that up
to 28% of the total flood flow enters through the permeable tfetttes rather
than at the ocean terminus of the structures. It Is this transmissibility of
the Jettlies which {s promoting the tremendous losses of sediment to offshore
by permitting littoral materfal to pass inta the {nlet and he carried to the
seaward shoals hy the extremely efficient tidal hydraulics of the system.

The second set of velocity nmeasurements was performed across the inlet
throat {n order to determine an accurate total ifnlet discharge and, corre-
spondingly, the tidal prism. The ohservations made were limited primarily to
surface measurements because extreme difficulty in maintaining 2 vartical ori-
entation of the current meter at depths was encountered during perlods of peak
digscharge. An adjustment was made to the integrated unit discharge derived
from the data in order to arrive at an average cross-sectional value. The
product of this number and the measured area of the inlet thross at.fhe time
of the study resulted in an estimated tidal prism of 9.8 x 107 ftr” on the
spring range of tide (see Tahle 4.1). Measurement of the time lag of slack
water relative to the time of HW or LW in the ocean ylelded values ranging
from 0.83 to 0.93 hr, which compares reasonably with 1.04 hr reported by
O0'Brien and Clark (1974) based on data provided by NOS Tide Tables and Tidal
Current Tables (see also Table &4.2)- 0'Brien and Clark however reported a
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3 based on NOS data under a4 mean range o tide. Thisg 1g
ohtained by Florida Coasta! Fngi-
he higher than the mean

prism of 5.58 x 107 f¢
432 lower than the value of 9.8 x 10° ft

neers. Although the spring prism would In general
prism, the obaserved difference cannot he attributed rto this cause entirely.

In fact, the mean prism would be lower than the =pring prism by 2-107 anty.
Measurements by Environmental Sclence and Engilneering (198M vielded a valuyr
of 6.02 x 107 ft3 which {8 closer to the value obtalned by 2'Bricn and Clarik,

Table 4.2
Meagured and Predicred Currents
r_Quunt!ty Measured* NOS Current Tabtes
Strength of Fflood (fpa) 4.0 4.3
Strength of ebbh (fps) 4.0 4.3
Slack befare High Water (hr) 105% 10313
Slack hefore Low Water (hr)} 1715 1616 ;
o b o - e mea o ek et o e e e e —. ——— e e e . —_— e ——

*Measurements werve made at the inlet throat on Octoher 14, 1973,
The tidal range at Fernandina Reach (Amelia River) was 6.7 fr (Hou,
1974). Although the current magnitudes compared reasonably well, the times of

alack vater are less accurately predicted.

4,3 Salinity and Temperature

The following surficial {(up to a depth of ahout R ft) observations were
made at the throat station on Octaber 14, 1973 (Hou, 1974):

Table 4.3
Salini{ty and Temperature Readings
Time on October 14, 1973 Salinity Temperature
{EST) (ppr) (°c)
Slack hefore High Water: 29.7 (28) 25.3 (24.%)
Slack hefore Low Water: 26.0 (24) 25.5% (25.0):

tt s obaerved that vhereas the temperature remained almost constant from
slack to slack, the salinity decreased by 3.7 ppt, indicatng the influence of
freshwater outflow during ehb. Data in parentheses are based on similar mea-
surcments wade by Florida Coastal Engineers (1976) in May, 1'975. The trends
are observed to be similar as well.

More receatly, Enviroameutalt Sclence and Engineering (1980a and h)
obtatned salinity proflles over depth at a number of stations in the entrance
and elasewhere. In the simplest model for salinity tntrusion in an estuary,
the egtuarvy is assumed to he a channel of constant crogs~section in which the
degree of f{ntrusion {s defined by the opposing forces represented by the ride
in the ocean and the upland freshwater ocutflow. Ippen (1966) has descrihed
the model which relates the gsalinity at high water (HW) and at low water (LW)
a3 a function of distance from the estuacine mouth. In Fig. 4.1 measured
salinities at HW and 1W are compared with predictions hased an the gimple
model. The diatance s measured from the ocean tip of the letties through the
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entrance and Into Cumberland Sound. Congldering the complexity of the
estuarine system, the agpreement between measurement and prediction should he

congidered to be reasonable.

4.4 Waves

Wave and swell roses applicable to northeastern Florida are given in Fig.
4.2. The swell chart was published by the Hydrographic Office of the U.S.
Navy and 1s based on a total of 46,515 observations during the periad 1932-
1942 (U.S. Congress, 196la). The annual wave height and period roses for data
square number 11 were derived from ship ohservations compiled by the U.S. Na-
val Weather Service Command (see Walton, 1973). Note that these data are for
the deep water conditions offshore. An understanding of the distriburion of
wave energy along the shoreline near St. Marys Entrance would tequire Investi-
gating the patterns of shoaling and refraction of the deep water waves. 1In
conjunction with determining the direction and the vate of littoral drift
along the shoreline in the vicinicy of the inlet, Florida Coastal Englneers
(1976) studied the wave refraction pattern extensively. Wave periods ranging
from %4 to 8 seconds were selected for study. For further details, reference
may be made to the publicatien. Concluslons reached in that study on the sand
budget in the vicinity of the inlet have included considerations on the
littoral transport directifon and the littoral transport rates derived from the
wave refraction analysis. The sand budget {s briefly discussed In Section V.

u AMNUAL WAVE HEISMT ROSE FOR
D o DATA BUARE NUMBER 11

DATA SOUARE NUMBER |t
LEGEND.

Ll MTL balty o
IR TIORE far TER
VAR PEMON, M-

Fig 4.2 Wave and Swell Roses Applicable to Northeastern Florida
(Florida Coastal Engineers, 1976)
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4.5 TInlet Geometry

Hou (1974) has reported the following values of inlet flow area at six
sections along St. Mary's Entrance. (The locatlions are shown in Fig. 4.31.)

Table 4.4
Inlet Geometric Parameters

_l

Section Distance Area Mean Depth
Na. from Section 1 below mwl below mwl

(ft) (£e2) (£t)

1 0 154,160 40

2 2,960 138,900 34

3 7,820 153,750 27

4 11,980 135,360 29

5 15,R40 147,960 42

6 20,180 197,550 32

Since the inlet {tself may be thought of as being the channel segment be-—
tween sections 1 and 6, the length of the inlet channel is 20,180 fr. The
Throat (minimum flow area) 1s noted to he at section 4 (135,360 fr) which is
in the vieinity of Fort Clinch. Over the vears, the Throat cross—sectlon has
{ncreased with time, hoth as a result of long-term changes in the reglional
morphology and particularly due to the construction of the jettfes to train
the inlet. Fig. 4.4 shows the trend between 1255 and 1974. Judging from the
observed decreases in the rate of Increase of the area in recent vears it ap-
pears that the inlet is approaching an equilibrium condition dictated by the
hydraulic and the sedimentary factors. Olsen {1977} has shown that the inlet
throat area will probably stabilize (barriang no gignificant man-made changes
in the flow regime) at abouat 148,000 fe2.

lN

ST.MARYS
ENTRANCE

F N M.

Fig 4.3 Locations where Cross—Sectional Areas werte Measured
(Hou, 1974)
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4,6 Shoreline Changes

The most demonstrable shoreline changes attributahle to the astabilization
of the inlet have occurred at or ad jacent to Fernandina Beach which is located
approximately 2 miles south of the entrance (Olsen, 1977; Nash, 1977).
Fig. 4.5 shows the shoreline changes between 1843 and 1943. Shoreline reces-
eion in this area has resulted from both a steepening of the offshore slopes
and a general straightening of the coastline caused by a northward wigration
of sediments comprising a pre—jetty nearshore shoal system and assoclated sea-
ward "bulge” {n the shoreline. Fig. 3.2 shows these physiographic features as
well ag the pre-project inlet channels with which these features were once re-
lated. Fig. 4.6 ghows the inlet 1n a portion of the WNOS nautical chart
(No. 11503) dated December, 1979. It is observed that the shoreline south of
the inlet has now become nearly straight, with a north-south orientatien.
Accretion on the south gide of the entrance and distribution of sediment
during ebb flow may be seen from the photograph given in Fig, 4.7. Tt should
be noted that although the southern end of Cumberland Island has experienced
similar erosion of the shoreline, structural damage due to shoreline recession
has nefther occurred, nor 1isg anticipated to occur due to the lack of
appreciable inhabitation on the gsoutherly portion of the island affected by
inlet stabilization (Olsen, 1977). Fip. 4.8 (after Nash, 1977) ghows a stri-
king constrast between shoreline and the offshore bar hefore letty construc-
tion and at the present tige.

In order to establigh a Coastal Construction Control Line for limiting
the seaward extent of construction, the Department of Natural Resources of the
State of Florida establighed bench marks and survey range lines alang Amelia
Island. Monumented stations approximately 1,000 ft. apart were placed on the
baseline where beach profiles were measured (Fig. 4.9). The actual profiles
based on 2 1975 Burvey are avallable elsewhere (COEL, 197%). NOS publishes
bathymetric naps extended to the continental slope under a category of maps
entitled, “Outer Continental Shelf Resource Management Map.” pffshore
(Contintental Shelf) bathymetry relevant to the shoreline of northeast Florida
I given in NOS map 17-5 (ocs), 1976.
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cretion on the south glde of the entrance

Fig. 4.7 Photograph showing ac
and distribution of sediment during ebb.
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v. LITTORAL PROCESSES

5.1 Sediment_q

Sediment asamples collected from the hottom (Hou, 1974) indicate a range
of gizes of sand, from 0.12 mm (very flne) to N.52 mm (medfum). Samples col-
lected by Aruun (1958} near Fort Clinch were found ta contala 0.15 mm sand.
The sorting coefficient ranged from 1.21 to 1.40. "Bavward"” of the entrance,
glgnificant amounts of silt and clay are found In assaoclation with sand plus
some shells and shell fragments. Analvals of sedimenta c¢allected from a mari-
na (Fernandina Beach Marina) In Amelia River {n the city of Fernandina Reach
(2.4 nautical mtles south of Fort Clinch) Indicated 19% sand, 25% silt and 447
clay, by welght, plus mome large shells (not consfdered {n the above). Adia-
cent outer coast heaches conslst of very fine to medium sands. A description
of offshore (up to 14 nautical miles) sediments has heen givan by Meishurpger
and Field (1975).

5.2 Sand Budget

In order to determine hath historlical shoreline and offshare hattom chaan-
ges resulting from the 4Inftizl construction of the protect jetties In the
1880 and from subsequent authorized improvements or modifications, Olsen
(1977) developed a method to calculate the spatial volametric changes over
time. The analysis cansisted of comparing digitized bathymetric features from
pre- and post-fetty protect hydrographic surveys which spanned a period of
approximately 100 years. TRach data matrix was 37 x 69 thereby generatine a
depth grid consisting of 2,448 points. A agpecific prid element was assigned a
repregentative depth by averaging the four corner values. A net rise In szea
water level of 0.6 ft. during the approximately 100 year perfod was taken {nto
conslderation. This sea level rise magnitude was derived from records of mean
water level at Fernandina Beach and at other nearby East Coast tida) sta-
tions. A computer program compared the averapge depths, calibrated the
volumetric changes and presented the output fn a form suitable for depiction.

Fig. 5.1 shows the {solines of accretion and erosion ohtained by the
program as well as a summary of {ntegrated wvolumetric sediment losses or
gains. It was determined that the total geologlc tranaformation gs a result
of inlet stabilizarion extended northward for a diatance of R.5 miles and
southward for a distance of approximately 7.9 miles Ffrom the entrance.
Computed volumes of erosion indicate that over a hundred vear period, 123 mil-
lion cu. yds. have been diaplaced from the nearshare reglons of Cumherland and
Amelia Islends conmhined. An add{tional 3t mi{llion cu. yds. have heen scoured
from within the confines of the Jletties. Correspondingly during the same
period approximately 120 million cu. yds. have accomulated in the Fform of
shoals directly seaward of the Inlet 4detties and are egsentlally lost from the
active littoral svstem. Volumes of accretion in the form of fillets at the
bases of the rubble-mound structures have heen minor by comparison. Fach of
the jerties has Aaccumulated a total of only ahout 10 million cu. yds since
thefr construction around the turn of the century. The phvsiography of thesa
accretions has been in the form of seaward extensfons of the shorelines at the
tip of both islands. These two areas of deposition have reached an equili-
brium with respect to growth, with the shoreline adjacent to the south jetty
currently being in a known state of mild recession.
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Fig 5.1 lsolines of Accretion and Frosion over a 100N Year Period
at St. Marys Entrance, Florida (Feet) (Olsen, 1977)

5.3 Littoral Transport

According to Olasen {1977) for the approximately 100 year interval of doc-
umentation, littoral trangport rates within the study area have far exceeded
the predicted rates of both the U.5. Army Corps of Engineers and the Univerity
of Florida, given {in Table 5.1. Furthermore, clasaical directions of net
navement do not correspond to meagured erosion volumes north and south of 3t.
Marys Entrance. The sand budget noted in the previous section indicates that
net sediment movement northward from both the nearshore and offahore vicinity
gouth of the navigation prolect has bheen much greater than classfcally
predicted. Significant variations {ndicted by the summary of the sand hudget
analyels presented in Fig. 5.1 (inset) can he catagorized as followea:

4. The long-term northward movement of the of fshore har.

b. The sedimentarion 1n the pre-prolect channel and ad facent ehoreline ac~
cretion mRouthward of the south jetty.

c. The scouring of former shoal trapped hetween the jetties durlng con~
struction.
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d. The depoaition of sediment eastward of the project structures rtesulting
in the creation of a new geaward shoal formation.

e. The eedimentation In the pre-project secondary channel and adjacent
shoreline aceretion northward of the north fjetty.

£. A general steepening of the nearshore profile along Cumberland Sound.

Table 5.1
Classical Littoral Drift Rates for Nassau County, Florida
(Florida Coastal Engineers, 1976)

Source Annual Annual Annual Annual
Southaerly Northerly Net Gross
{Cu. Yds.)d {Cu. Yds.) {Cu. Yds.) {(Co. Yis.)
Corps of Engineers 60,000 140,000 500,000 inn, 000
Univeraity of Florida 380,000 142 ,N00 238,000 522,000

J

According to (Olsen (1977), it 1s not realistlc to assign annual transport
rates to the long-term sediment budget since 1t 1s recognized that the afore-
mentioned events have occurred or are continuing to occur at varying degrees
of intensity. As an example, a pagt-proiect sediment atudy made (Nlsen, 1977)
from 1902 to 1907 indicated that over that period, 2% of the sediment scoured
to dare had been removed from between the fettles and deposited on the seaward
shoal (Fig. 5.2). Accordingly, only ahout 127 of the total sediment accumu-
lation In the ocean shoal was recorded as occurring during the same time span.

It {8 interesting to note that for the 18 mile hy 9 mile area included in
the sand budpet analysis, the total calculated volume of eroslon was within 37
of the total volume of accretlion. Since astahilization through tetty construc-
tion, the inlet has become a littoral trap. Sediment continues to he trans-
ported toward the inlet by the same physical forces, but the nat process
esgsentially results In a net offghore deposition and a net loss From the near-
shore 1littoral system and consequential shoreline erosion. Thus, hoth the
concepts of bar-bypaasing and net littoral drift appear te be unsatisfactory

in explaining large scale sediment transpnrt processes at St. Marys Entrance
{Olsen, 1977).
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VI. SUMMARY

Information documented in this report ts summarized below:

§t. Marys Entrance (latitude: 30° 43' N, longitude: B81° 26' W) is
located on the Florida-Georgla border 1in northeast Florida. It is a
historic navigable entrance which Iis federally maintained hy the U.S.
Arny Corps of Englineers (Jacksonville District)., The entrance 1ia an
important paesage for commercial vessels and the Navy's factliities at
King's Bay, Georgla.

The inlet is bordered on the north hy Cumberland Island (Georgia) and on
the south by Amelia Ialand (Florida). These islandgs are a part of the
string of coastal barrier islands known as Sea Islands. These islands
are separated from the landwsrd zone known as St. Marys Meander Plain by
a maze of tidal creeks and swampy islands. The St. Marys River Drainage
Bagin watershed area excluding the Okefenokee Swamp portion covers ap-
proximately 1,500 square miles. The tidal lagoonal area {s 73 square
miles. 79% of this lagoonal area {s covered by marshland.

The climate 1s humid, semi-tropical, characterized by long summers
{82° F) with heavy rainfall (50.4 1nches average precipitation per
year), and relatively mild and dry winters (58" F). Tropical storms and
hurricanes have affected the area historically, with a return perlod of
5.3 years for hurricanes.

The most important engineering project took place beginning 1881 when
vork was finitiated on the construction of two jetties for training the
inlet. The jettles reached their exiating form in 1927. The north Jet—~
ty is 19,150 ft. long with a crest width of 8 ft. at the shore end, 15
ft. at the seaward end,and a hefght of 7 ft. above mean low water. The
south Jetty is 11,200 ft. long, with a crest width of B ft. throughout
and a height of 6 ft. above mean low water. Because of the large rock
used for fetty construction, the structures are permeahle to flow and
sediment. It is estimated that up to 28% of the total flood flow
through the inlet enters through the jetties rather than at the ocean
end of the gtructures.

Estimatea of the spring tidal prism have varied from 5.6 x 10? £t3 to
9.8 x 10° ft3. The reason for this discrepancy appears to be the lack
of accurate measurements. It is estimated that the freshwater outflow
1s approximately 5% of the tidal prism, over a tidal cyecle. The effect
of freghwater outflow 1is apparent in the temporal (HW and LW) and spa-—
tial (longitudinal) variation of salinity in the entrance and in Cumber-
land Sound.

The entrance throat area (minimum flow ares) has slowly increased, par—
ticularly since jetty construction, and {is likely to be approaching an
equi librium value of 148,000 ft2.

The open coast shoreline in the entrance vicinity appears to have been

influenced by Jetty comstruction. This influence, generally shoreline
receasion, has been reported to be apparent for distances of B.5 miles
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to the north and 7.5 miles to the south. The gshoreline south of the
fnlet 1s in a state of wild recession (as of 1977).

The sediments in the inlet and adiacent heaches conslist of very fine to
medium sand with some shells and shell fragments. "Bayward” of the in-
let, the amount of silt and clay hecomes appreciable.

Sand budget indicates that over a hundred year period, 123 million cu.
yda. have been displaced from the nearshore regions of Cumberland and
Amelia Islands combined. An additional 31 mtllion cu. yds. have been
gscoured fram within the confines of the jetty. Correspondingly, durlng
the same period approximately 120 million cu. yds. accumulated in the
fForm of shoals directly seaward of the jetties and are essentially lost
from the actlive licttoral system. Fach of the jfettles has accumilated a
tatal of only about 10 million cu. yds.

Lirtoral transport rates in the vicinity of the inlet have far exceeded
the predicted rates. The inlet itself has acted as a barrier for lit~
toral transport, and there appears to be no net direction of transport
ag assumed in the classical sense (1.e. "river of sand” concept).
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