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CONVERSION FACTORS AND ABBREVIATIONS

This table of the most commonly used conversion factors is provided for readers
who may prefer to use metric units instead of the English units given in this report.

MULTIPLY BY TO OBTAIN
inch (in) 254 millimeter (mm)
finch (in) 2.54 centimeter (cm)
finch (in) 0.0254 meter (m)
foot (ft) 0.3048 meter (m
mile (mi) 1.609 kilometer
sq. feet 0.0929 sq. meter|
sq. mile 2.59 sq. kilometer
lacre (ac) 0.4047 hectare (ha)
lacre (ac) 4047 sq. meter]
icubic foot 0.02832 cubic meter]
cubic yard 0.7646 cubic meter]
allon (gal) 3.785 liter (L)
allons per minute (gpm) 0.06308 liter per second (L/s)
allons per minute (gpm) 0.0022 cubic feet/second (cfs)
allons per minute (gpm) 0.00006309 cubic meters/second
icubic feet per second (cfs) 449 gallons per minute (gpm)
icubic feet per second (cfs) 0.02832 cubic meters/second
pound (Ib) 0.4536 kilogram (kg)
ton, short (2,000 Ibs) 0.9072 megagram (Mg)
ton, long (2,240 Ibs) 1.016 megagram (Mg)
Fahrenheit (F) 5/9 (F-32) Centigrade
Sea Level:

In this report, "sea level" refers to the National Geodetic Vertical Datum

of 1929 (NGVD of 1929) -- a geodetic datum derived from a general adjustment of
the first-order level nets of both the United States and Canada, formerly called
Sea Level Datum of 1929" or "mean sea level (MSL).” Although the datum was
derived from the average sea level over a period of many years at 26 tide stations
along the Atlantic, Gulf of Mexico, and Pacific coasts, it does not necessarily

represent local mean sea level at any particular place.



INTRODUCTION

The U.S. Department of Interior Minerals Management Service (MMS) and the Florida
Geological Survey (FGS) have entered into a multi-year cooperative agreement with
the aim of identifying and characterizing offshore sands suitable for beach restoration
along the central east coast of Florida. This report documents the results of the Year 1
Interim Phase of this study, which partially characterized offshore Brevard County.

This report should be read in conjunction with "A Geological Investigation of the
Offshore Area Along Florida's Central East Coast, Annual Report to the U.S.
Department of Interior Minerals Management Service - Year 1" which was submitted to
the MMS during July of 1995. Year 1 interim tasks include the collection and analysis
of bottom grab samples and water quality data along three offshore transects in
southermn Brevard County.

This report, which serves as the Year 1 interim report for this MMS cooperative
agreement, consists of an introduction and summary and appendices which include
granulometric (sand grain size distribution), mineralogical water quality and bottom
characterization data. A map showing the locations of all transects is included (Fig.1).

METHODS

In the course of preparing this report, 24 offshore bottom sediment grab samples were
collected and analyzed. These samples were collected at an approximate 1 mile
spacing along three transects in southem Brevard County. Water quality data was
collected at each sampling location. Table 1 provides a summary of sample collection
parameters and water quality data.

The FGS transects were planned to complement earlier work done in the study area by
the Florida Institute of Technology (FIT). The scope of this earlier project was
d1esigned to characterize bottom sediments and examine the effects of dredge spoil
dumping in the immediate vicinity of the Canaveral Inlet. Data collection for the FIT
study was performed during 1993 and 1994. The first publication to come out of the
FIT project is a May 1995 Masters Thesis, "A Study of Dredged Material Dispersion in
the Inner Continental Shelf, Cape Canaveral, Florida" authored by J.E. Vann. The data
collected during this phase of the FGS study served to fill in gaps in the FIT coverage.

All FGS grab samples were analyzed for silt and clay content. Each sample was dried,
weighed, and washed through a 4 phi screen to remove the silt and clay sized grain
fraction. The sample was then dried and reweighed. After this weighing, each sample
was sieved to determine the grain size distribution for sand sized sediment. The
individual size fractions were then recombined and carbonates were digested from
each sample using dilute hydrochloric acid. After the digestion procedure, each sample
was again sieved and the grain size distribution of sand sized silica grains was again
computed. The difference between the weight of the original (combined) sand fraction
and the weight of the silica sand fraction was used to compute the grain size
distribution of carbonate grains.
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Qualitative mineralogical analyses were performed on clay minerals collected from six
representatively chosen grab samples using an x-ray diffractometer. A Grant/YSI
Water Quality Logger was used to collect near bottom water quality parameters at each
grab sample location. Parameters measured include temperature, pH, Eh, salinity,
conductivity, and dissolved oxygen.

DISCUSSION

Analysis of granulometric data obtained from the grab samples reveals that fine
grained material makes up 34.92% of the average grab sample collected during this
phase of the study. An average of 79.14% of the sand sized material was composed
of silica while 20.86% of the sand sized material consisted of carbonate debris. Median
grain size of the silica grains was found to be 3.20 phi while median grain size of the
carbonate grains was found to be 1.85 phi. Table 2 summarizes grain composition
while Table 3 provides a summary of median grain sizes for the individual grab
samples. It is worth noting that the onshore pattem of carbonate grains being
_substantially larger than silica grains is also seen offshore. The implications of this
distribution are discussed in the Year 1 report supplied to the MMS. It is postulated that
the abundance of fine grained materials observed in samples collected along FGS
transects T-1 and T-2 is due to the proximity of the transects to the disposal area for
ongoing dredging operations at Port Canaveral. Much of the fine material is dredge
spoil and the samples collected do not accurately reflect the native grain size
distribution. The abundance of fine materials in these sediments however would
render the sediments unfit for beach restoration work owing to their high turbidity
potential.

Analytical results derived from samples collected during the current investigation show
kaolinite, smectite, muscovite, illite, quartz and calcite to be present in the sediment.
Halite was also detected but it's presence is attributed to the crystallization from sea
water. The results of x-ray diffraction analyses are summarized in Table 4.

Resuilts of the water quality sampling show turbidity values ranging between 1 and 43
NTU. Most other values were constant with water temperatures ranging between 28
and 29 degrees C, pH about 8.35, most Eh values clustering around 230 mV, salinities
ranged from 35 to 36% and dissolved oxygen concentrations were approximately 4

mg/l.

1995 STORM SEASON

On August 1, 1995, Hurricanes Erin came ashore at Sebastian Inlet and significantly
impacted the central portion of Brevard County. Up to 5 feet of beach loss was
experienced north of Indialantic and at Satellite and Indian Harbor Beaches. The
passage of additional storms during the 1995 hurricane season caused additional
localized beach erosion.
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SUMMARY AND CONCLUSIONS

Twenty four bottom grab samples were collected along three offshore transects in
southemn Brevard County. Granulometric analysis showed the median grain size of
silica grains was 3.20 phi while the median grain size of the carbonate grains was 1.85
phi.

Mineralogical analyses showed that the predominant materials in the silt and clay sized
- fraction are smectite, illite, muscovite, quartz and calicite.

Analysis of water quality measurements showed widely varying turbidity values
throughout the study area while all other water quality parameters are relatively
unifoorm. Mean water temperature in the study area was 28.8 deg C, mean pH was
8.33, mean Eh was 228 mv and mean salinity was 35 ppm. Mean conductivity was
53.74 mmhos, dissolved oxygen averaged 4.17 mg/l and mean turbidity.was 5.7 NTU.
Calculation of the mean turbidity was skewed by a single reading of 43 NTU. Ignoring
this value, mean turbidity was found to be 3.85 NTU.

The baseline data collected during this study is valuable in further defining areas of
maximum offshore sand concentration and in associating water quality with sand
development.

The recent hurricane season emphasizes the necessity for beach restoration along the

central east coast of Florida. The next phase of this study will concentrate on further
refining data in southern Brevard County.
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Grain Composition Summary

Grab Sample % Silt and Clay % SILICA % CO3
(Total Fraction) (Sand-Sized Fraction) (Sand-Sized Fraction)

@ (+) ()

FGS T-1 STATION 1 31.85 44.01 55,99
FGS T-1 STATION 2 23.01 82.9 17.1
FGS T-1 STATION 3 28.18 80.57 19.43
FGS T-1 STATION 4 40.77 84.33 15.67
FGS T-1 STATION 5 31.94 82.88 17.12
FGS T-1 STATION 6 27.38 89.58 10.42
FGS T-1 STATION7 82.15 ~ 89.91 10.09
FGS T-1 STATION 8 28.48 83.67 16.33
FGS T-2 STATION 1 4.3 65.14 34.86
 FGS T-2 STATION 2 20.42 ' 73.34 26.66
FGS T-2 STATION 3 55.1 78.9 21.1
FGS T-2 STATION 4 5217 ’ 83.19 16.81
FGS T-2 STATION 5 25.5 63.15 36.85
FGS T-2 STATION 6 19.34 81.19 18.81
FGS T-2 STATION7 38.88 86.28 13.72
FGS T-2 STATION 8 49.12 82.68 17.32
FGS T-3 STATIONA1 3477 79.74 20.26
FGS T-3 STATION 2 45.62 85.33 14.67
FGS T7-3 STATION 3 43.01 85.95 14.05
FGS T-3 STATION 4 24.59 87.18 12.82
FGS T-3 STATION 5 30.66 81.9 18.1
FGS T-3 STATION 6 21.53 68.88 31.12
FGS T-3 STATION7 7.96 79.05 20.95
FGS T-3 STATION 8 71.34 79.52 20.48
Average _ [T 3491875 [ | 79.13625 | 120.86375
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TABLE 3

MEDIAN GRAIN SIZE SUMMARY

Grab Sample Total Silica Carbonate
(mm) (mm) (mm)

FGS T-1 STATION 1 0.268095 0.1416105 0.4322686
FGS T-1 STATION 2 0.0871715 0.0824692 0.1377381
FGS T-1 STATION 3 0.0813339 0.0791098 0.0908733
FGS T-1 STATION 4 0.0791098 0.0780207 0.0853775
FGS T-1 STATIONS 0.0853775 0.0830429 0.1294081
FGS T-1 STATIONG6 0.0865693 10.0859714 0.1118781
FGS T-1 STATION7 NA NA NA
FGS T-1 STATION 8 0.0813339 10.0796604 0.1126563
FGS T-2 STATION 1 0.3035487 10.2973018 0.3186402
FGS T-2 STATION 2 0.2624292 0.255253 0.283221
FGS T-2 STATION 3 0.0967228 0.0871715 0.208772
FGS T-2 STATION 4 0.0902456 |. 0.0871715 0.1367867
FGS T-2 STATIONS 0.2116863 0.1015316 0.7900413
FGS T-2 STATION 6 0.1065794 0.0973956 0.2952482
FGS T-2 STATION7 0.0830429 0.0818996 0.1150235
FGS T-2 STATION 8 0.0818996 0.0802141 0.1241366
FGS T-3 STATION 1 0.1558235 0.1015316 0.2161343
FGS T-3 STATION 2 0.0908733 0.0883884 0.1182572
FGS T-3 STATION 3 0.0921418 0.0902456 0.1182572
FGS T-3 STATION 4 0.0940779 0.0947323 0.0853775
FGS T-3 STATIONS 0.0934281 0.0890031 0.8010699
FGS T-3 STATION 6 0.1080672 0.0915054 1.0643702
FGS T-3 STATION7 0.1241366 0.1142289 0.3417469
FGS T-3 STATION 8 NA NA NA
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TABLE 4
QUALITATIVE X-RAY DIFFRACTION RESULTS

Sample Loc.
Kaolinite Smectite Ilite Muscovite Quartz Calcite

FGS T1 STAS X

FGS T1STA7

FGS T2STAS

FGST2STA 8

FGS T3STAS

XXX XX
XXX XX
XX XXX
NKIX|XX XK

X
X
X

XXX X

FGS T3 STA 8
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APPENDIX 1

TOTAL SAMPLE GRANULOMETRIC DATA
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APPENDIX 2

CARBONATE FRACTION GRANULOMETRIC DATA
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