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SEDIMENT AND WATER QUALITY OF
CANDIDATE OCEAN DREDGED MATERIAL DISPOSAL SITES
FOR PORT EVERGLADES AND PALM BEACH, FLORIDA

1.0 INTRODUCTION

The U.S. Environmental Protection Agency and the U.S. Army Corps of Engineers have the
responsibility under Section 102 of the Marine Protection, Research and Sanctuaries Act
(MPRSA), for the management and monitoring of Ocean Dredged Material Disposal Sites
(ODMDSs). EPA has the responsibility under the MPRSA for designation of sites for dredged
material disposal. The Corps of Engineers Jacksonville District has requested that EPA Region 4
designate disposal sites off shore Palm Beach, Florida and Port Everglades, Florida for the
disposal of dredged material.

To date, EPA and the COE have identified four candidate sites for Palm Beach and three for
Port Everglades. 1n accordance with 40 CFR §228.4 of the Ocean Dumping regulations site
designations will be made based on environmental studies of each site. Various surveys have been
conducted in the past in the vicinity of these candidate site.  These surveys along with this effort
and aliterature search will be used to characterize the candidate sites and adjacent regions to
support dredged material disposal site designations offshore Port Everglades and Palm Beach,
Horida. Survey station location and analyte selection for this survey were based on guidance
provided in the Ocean Dumping regulations (40 CFR 8§228.13(a-f)) and in, Revised Procedural
Guide for Designation Surveys of Ocean Dredged Material Disposal Stes (Pequegnat, 1990).

This report details the methods and results of an environmental characterization survey of the
candidate sites for Ocean Dredged Material Disposal Sites (ODMDSs) offshore Port Everglades
and Palm Beach, Florida conducted in 1998. Survey sampling was conducted by EPA Region 4
personnel aboard the OSV Peter W. Anderson. Water samples were collected on April 1, 1998
and sediment and biological samples were collected from May 18 through May 20 and from
August 13 through August 14, 1998. Water and Sediment analysis was conducted by PPB
Environmental Laboratories under contract to the Corps of Engineers Jacksonville District.
Biological analysis was conducted by Water and Air Research under contract to the Corps of
Engineers Jacksonville District.

2.0 METHODS
2.1 Station Locations

A sufficient number of stations were selected in order provide the minimum number of
stations within and outside each of the candidate sites in conjunction with previous surveys
conducted in the area. Ocean Dumping regulations (40 CFR §228.13c) recommend that sampling
be conducted within the site and in the contiguous area including at least two stations down
current of the site and at least two stations up current of the site. Pequegnat recommended that
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the number of sampling stations within a site range from two to six (Pequegnat, 1990). This
survey in conjunction with previous surveys will provide two benthic stations (physical and biotal)
within each candidate site and two up current and down current of the sites. It will also provide
two water column stations within each site and two up current and down current of the sites (see
figures 1 and 2). The discrete water samples were collected at 4 depths (surface, within the
thermocline, between the thermocline and bottom and near bottom) for stations in greater than
200 meter depths and at 3 depths (surface, within the thermocline, and near bottom) for shallower
stations in accordance with Pequegnat (1990). Water column profiles were taken at each sample
station during each sampling event. Station locations, depths and analysis are shown in table 1.

Table 1: Sample Stations

Station L atitude L ongitude Depth Candidate Benthic Analysis Benthic Water Analysis
# Degrees | Minutes |Degrees | Minutes M) Site B | sC | sGs | Sampler | wp | wWQ | No. of Depths

Palm Beach ODMDS Candidate Sites
1 26 49.9980 79 57.0000 158 4.5 Mile X X Young X
2 26 46.9980 79 56.2500 183 4.5 Mile X X X Young X X 4
3 26 46.9980 79 57.0000 166 4.5 Mile X X VanVeen X
4 26 45.4980 79 58.5000 148 Interim X X 3
5 26 43.9980 79 57.0000 183 4.5 Mile X X 4
6 26 48.4980 79 52.0020 283 9 Mile X X X VanVeen X
7 26 46.0020 79 51.4980 297 9 Mile X X X VanVeen X X 4
8 26 46.0020 79 52.5000 278 9 Mile X X X VanVeen X
9 26 43.0020 79 52.0020 289 9 Mile X X X VanVeen X X 4

Port Everglades ODMDS Candidate Sites
10 26 9.0000 80 4.0020 61 Interim X
11 26 6.4980 80 4.0020 110 Interim X X
12 26 4.9980 80 4.0020 116 Interim X X 3
13 26 9.0000 80 1.5000 207 4 Mile X X X VanVeen X
14 26 7.0200 80 1.5000 211 4 Mile X X X VanVeen X X 4
15 26 4.9980 80 1.5000 221 4 Mile X X X VanVeen X X 4
16 26 10.0020 79 58.6200 241 7 Mile X X X VanVeen X
17 26 7.5000 79 57.9000 266 7 Mile HB | HB HB VanVeen X X 4
18 26 7.5000 79 59.1000 231 7 Mile HB | HB HB VanVeen X
19 26 4.9980 79 58.6200 238 7 Mile HB | HB HB VanVeen X X 4
20 26 8.3120 79 59.2060 238 7 Mile X X X Young X

Key:
B=Community Analysis SC=Sediment Chemistry X=Analysis Completed

WP=Water Profile (Depth, Temp., Salinity, Density & Transmissivity) ~ WQ=Water Samples (lab analysis & onboard turbidity)
HB=Hard Bottom Encountered
Van Veen=Deep Ocean Van Veen (1 foot by 2 foot sampling area) Young=Large Young Grab (1 foot by 1 foot sampling area)

Positioning data was obtained using a Northstar 941 Differential GPS.

U.S EPA Region 4 Page 2
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2.2 Water Quality

Water column analysis consisted of depth profiles and discrete samples for lab analysis.
Discrete samples were collected on April 1, 1998. Hydrographic profiles were conducted at each
of the water and sediment stations on April 1, May 18-20 and August 13-14, 1998. Selection of
variables for analysis was based on recommendations in Pequegnat (1990). The time, date and
tidal state for each station is presented in table 2.

Table 2: Water Quality Stations

Station  Associated Candidate Date Sampled  Time Sampled Tidal Stage
Site
1 Palm Beach 4.5 Mile 05/19/98 2311h Low
2 Palm Beach 4.5 Mile 04/01/98 0855h Slack
2 Palm Beach 4.5 Mile 05/19/98 2215h Low
3 Palm Beach 4.5 Mile 05/19/98 1852h Low
5 Palm Beach 4.5 Mile 04/01/98 1030h High
6 Palm Beach 9 Mile 05/20/98 0142h High
6 Palm Beach 9 Mile 08/14/98 125%h Slack
7 Palm Beach 9 Mile 04/01/98 1225h High
7 Palm Beach 9 Mile 05/20/98 0907h Low
7 Palm Beach 9 Mile 08/13/98 1933h Low
8 Palm Beach 9 Mile 05/20/98 0838h Low
8 Palm Beach 9 Mile 08/13/98 1616h High
9 Palm Beach 9 Mile 04/01/98 1119h High
9 Palm Beach 9 Mile 08/13/98 2029h Low
4 Palm Beach Interim 04/01/98 0955h Slack
4 Palm Beach Interim 05/20/98 0952h Low
5 Palm Beach Interim 05/20/98 1011h Low
13 Port Everglades 4 Mile 05/19/98 0720h Low
14 Port Everglades 4 Mile 04/01/98 2013h Low
14 Port Everglades 4 Mile 05/19/98 1224h High
15 Port Everglades 4 Mile 04/01/98 1932h Low
15 Port Everglades 7 Mile 05/18/98 2146h Low
16 Port Everglades 7 Mile 05/19/98 0905h Low
17 Port Everglades 7 Mile 04/01/98 1751h Low
17 Port Everglades 7 Mile 05/19/98 1033h Low
18 Port Everglades 7 Mile 05/19/98 1105h Low
19 Port Everglades 7 Mile 04/01/98 1845h Low
19 Port Everglades 7 Mile 05/19/98 1153h Slack
20 Port Everglades 7 Mile 05/20/98 1528h High
10 Port Everglades Interim 04/01/98 213%h Slack
10 Port Everglades Interim 05/19/98 1335h High
11 Port Everglades Interim 04/01/98 2117h Low
11 Port Everglades Interim 05/19/98 1316h High
12 Port Everglades Interim 04/01/98 2052h Low
12 Port Everglades Interim 05/19/98 1255h High

U.S EPA Region 4
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2.2.1 Hydrography

Hydrographic profiles were taken at each of the water and sediment stations utilizing a Sea-
Bird SBE-9 CTD aboard the OSV Anderson. Because temperature, salinity, and oxygen data can
provide information on water flow, it was recommended that profiles be conducted at every
station (Pequegnat, 1990). Profile measurements consisted of temperature, salinity, dissolved
oxygen and transmissivity. The depth (pressure), temperature, and conductivity probes and
transmissometer are calibrated annually at the first of the year. The dissolved oxygen sensor was
calibrated prior to each survey.

2.2.2 Water Chemistry

Samples for chemical analysis were collected with teflon lined Niskin bottles. Samples were
collected at 4 depths (surface, within the thermocline, between the thermocline and bottom and
near bottom) for stations in greater than 200 meter depths and at 3 depths (surface, within the
thermocline, and near bottom) for shallower stations. Samples were analyzed for: turbidity; total
suspended sediments; dissolved cadmium, copper, lead and mercury; total petroleum
hydrocarbons; pesticides; and PCBs based on the recommendations of Pequegnat (1990).
Turbidity was measured utilizing a Hach Turbidimeter Model 2100A. Standardization was
performed prior to each measurement. Methods of preservation and analysis for the remaining
analytes are given in Appendix A.

2.3 Benthos Characteristics

Characterization of the benthos consists of physical properties (granulometry and chemistry)
of the sediments and macroinfauna descriptions of the sampled stations. Stations 1 and 3 did not
have chemistry analysis conducted due to availability of data from previous surveysin this area.
Stations 4 and 5 did not have benthic analysis conducted due to availability of data from previous
surveys.

Sample collection was attempted on April 1, 1998 utilizing a Deep Ocean Box Corer. This
method provided insufficient sample and sampling was aborted. Sample collection in May 18-20
was conducted utilizing a stainless steel Deep Ocean Van Veen (see figure 3) with a 1 foot by 2
foot footprint. Damage to the Van Veen occurred due to encounter with rocky bottom. Stations
1, 2, and 20 were successfully sampled utilizing the Large Y oung Grab with a 1 foot by 1 foot
footprint. Stations 6 through 9 could not be sampled utilizing the Large Y oung Grab. Sampling
at these stations was completed August 13 to14, 1998 following repair of the Van Veen.

U.S EPA Region 4 Page 6
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2.3.1 Granulometry

One galln of sampé was ctlected & each
station Sample wee storedn glass jars and
chilled. Gran size was detenined following
Plumb (1981).

2.3.2 Sedimen Chanistry

Two gdlons o sampé were cllected & each
station utlizing the Van \een @ Yourng Grab
The samples wertransferrd from the samjing
device D a stainless sel pa to gless jars.
Samples weke storedn glass jars ad chilled.

The sampng devces wee cleansed with
Liquinox and rinsed wh isopropéalcohol
between stations Method o preservatio and
analyses for the analytes @& given in Apendx B.

2.3.3 Biotal Characteristics

Three reficate macroinfauna grab samples (& % . ¢ ;
were cdlected & each station ilizing the Deep Figure 3: Deep @ean Van éen
Ocean Van ¥en @ Large Yourg Gra as
identified in tabk 2 The Van \een sampke 2 squae feet (019 n¥) ard the Yourg Grab 1 square
foot (009 nf). Upan cdlection, sampls wee sieved (500 p megshrd preservedi the field
with 10 pecert formdin stainal with Ro® Bengal 200 mg/L) In the laborator sample were
rinsed with tgp water re-sieve (500 p mesh)sortel unde dissectilg scope ard re-preserved
using 70 pecert ethanol Ten pecert of the samples werre-examing by a co-worker ® ensure
al organisms wez removed fro sedimers for future enumeratio and identittation Organisms
were counted and identified unda dssectiig microscop (Up to 80x) Representaté/specimens
were preservecdhia reference dlection.

Bentht macronvertebra¢ canmunities a infaura are definedsathose small invertebrates
living in or on the setinents thd are retained pa 05 mm meh sieve In this sudy infaunal
communities ae describedypa number bcommunity parametes sut as compositio (species
present) daminart taxa (mo$ abundant sgcie$ densiy (numbe of individualm?), ard species
richness (numbeof species) Additiondly, a number bcommunity indices wee calculated to
adlow comparisa and evaluatio of the candidate sites withiand betwen Icatiors (Pdm Beach
or Port Everglades)Species diversyt was esimated by the Shanno -Weaver diversyt index H',
(Shainon and Weaver 1963) The formula applid was as fdows:

U.S EPA Region 4 Page 7
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H'==3 Rog, p)

Where: s- is the number btaxa in the sample,
I - is the i'th species m the sample, and
Pi - is the number bindividuak d the i'th species dividd by the total
numbe of individuabk o all species m the sample.

Species diversyt is detemined by both the number fataxa presenin the canmunity
(richness) anl the distribution of individuak amoig tho® speciesSgecies ritiness was eshated
as Margalef’s spcies ritiness inde D, (Margalef, 1957)The formula s D = S-1log, N, whee S
is thre number btaxa ard N is the number bindividuak in the sample. Evmess, tle distribution
of individuab amowg taxa was edgtnated by Pielou’s evainess inde J' , (Pielou, 1966)Pielou’s
Index J' was calculatedJ' = H' /Bgwhere H is the Shannon-Waver diversit index and S is
the number btaxa in the sample. iBipsons daminarce diversiy index Si, provides an esimate of
community dominarce based o the distributio of individuak amoig speciesSmpson’s
dominarce diversiy is calculated as:

1
SERE
Where: N - is the total numbeof individuals

S - is the number bdifferert species

n, - is the number dindividuak in sampé i
3.0 RESULTS AND DISCUSSON
3.1 Wate Qudity
3.1.1 Hydrography

A totd of 13 CTD profiles wee comucted. Sknity, temperature, dsolvel oxygen and
transmissivity were recorded Dat for each statiorsipresente in Appendx C.

U.S EPA Region 4 Page 8
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3.1.1.1 Temperature

Water temperatures for the survey ranged from a high of 31°C to alow of 7°C at the bottom
(300m). Surface temperatures ranged from 25 to 31°C. Bottom temperature ranged from 7 to
11°C. Ingenera, offshore stations were warmer than nearshore stations. Thermoclines were
observed between 20 and 50 meters at most stations. Average temperature profiles for the
candidate sites are shown in figures 4 and 5.

3.1.1.2 Transmissivity

The water at all stations was very clear, as would be expected of Gulf Stream waters.
Transmissivity was highest near the surface and relatively constant over the upper 140 meters.
Surface transmissivities ranged from 62 to 70%. Nearshore stationsin less than 150 meters of
water experienced little or no decrease in transmissivity with depth. In the deeper stations
transmissivity decreased below 150 meters reaching ranges of 42 to 65% near the bottom.
Average transmissivity profiles for the candidate sites are shown in figures 6 and 7.

3.1.1.3 Sdlinity

Salinities within the survey areas fell within the range of 34.8 to 36.5 % ,. Salinitieswere
highest in the upper 100 meters. Salinities tended to increase from the surface to a depth of about
20 to 80 meters and then decrease as depth decreased. Average sdlinity profiles for the candidate
sites are shown in figures 8 and 9.

3.1.1.4 Dissolved Oxygen

Dissolved oxygen levels in the water column ranged from 2.7 to 6.6 mg/l. For most stations,
dissolved oxygen was approximately 4.5 mg/l over the upper 50 meters, dropped to 3.4 mg/l by a
depth of 120 meters and remained at that level until bottom was reached. Stations sampled in
April had dissolved oxygen concentrations approximately 2 mg/l higher in surface waters and 1
mg/I higher in bottom waters. Average dissolved oxygen profiles for the candidate sites are
shown in figures 10 and 11.

U.S EPA Region 4 Page 9
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3.1.2 Water Chemistry

Samples were collected at 4 depths (surface, within the thermocline, between the thermocline
and bottom and near bottom) for stations in greater than 200 meter depths and at 3 depths
(surface, within the thermocline, and near bottom) for shallower stations. Data for each station is
presented in Appendix A.

3.1.2.1 Turbidity & Total Suspended Solids

Turbidity values ranged from alow of 0.65 NTU to a high of 2.50 NTU. In genera, higher
turbidity values were observed at the Port Everglades Candidate Sites. Turbidity values ranged
from 0.75 to 2.50 at the Port Everglades Candidate Sites and 0.65 to 1.2 at the Palm Beach
Candidate Sites. No trends with depth or proximity to shore were observed. Box plots of the data
are shown in figure 12.

Surface — u ——
Thermocline — +
Mid-Bottom —] |
Bottom —_— ] -
T T T T T T T T
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8
Turbidity

Figure 12: Box Plot for Turbidity Concentrations (NTU) in Water Samples from the Port
Everglades and Palm Beach ODMDS Candidate Sites. The left, right and line through the
middle of the box correspond to the top quartile, the bottom quartile and the median
respectively. The whiskers extend from the bottom decile and top decile and the square
represents the arithmetic mean.
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Totd suspende sdids values rangkfrom a lov of 3 mgL to a hidh of 26 mg/L. The highest
values wee fourd within the thermoclia d the Pot Everglads 4 Mle Candidate Site. No
correlation is goparem between turbidiy ard totd suspende sdids. Box plots o the data are
shown in figure 13.
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Bottom — ]

1
0 5 10 15 20 25
Total Suspended Solids (mg/l)

Figure 13: Box Plat for Totd Suspendé Sdids Corcentration in Wate Sampls from the
Port Everglade ard Pdm Beach ODMDS CandidatSites The left, right ard line
through the mid@ o the box corresponl to the tgp quartile, the bdtom quartle ard the
median resgctively. The whiskes exten from the bdtom decile aml top decile ath the
squae represestthe arithmetic mean.

3.1.22 Trace Metals

Wate sampls for mercury cooper, cadnium, aml lead wee cdlected Levebk d cadmium
and mercuy were belawv the level d detection (10 WL and 0.2 UL respectively) for dl samples
Lead wa deected m only 5 sampls rangilg from 1.3 to 64 pu/L. Coppe levek range from
below detection limits (10 /L) to 39 /L. Box plots for coppea are show in figure 14. Only
coppe had sufficiert numbe of sample with deected leved for plotting.
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Figure 14: Box Plat for Coppe Corcentratiors in Wate Sampls from the Port
Everglads ard Pdm Beach ODMDS CandidatSites The left, right ard line thraugh
the midde o the box correspol to the tgp quarile, the bdtom quarile ard the median
respectively The whiskes exten from the bdtom decile aml top decile ath the gjuare
represert the arithmetic mean.

3.1.23 Pesticids arl PCBs

All samples analyed fa PCBs aml pesticids wee belav detction limits.
3.1.24 Totd Petroleum Hydroarbons

Totd petroleum hydroarba (TPH) corcentratios wee fourd in concentratios from below
detection limits (100 pg/l) to 6300 pg/L. Box plots for TPH for each candidatsite are showin

figures 15 and 16. N generlTBH corcentratios wee higher m the dfshore statios than the
nearshoe stations.
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Figure 15: Box Plat for Totd Petroleum Hydroarbors Corcentratios (pg/l) in

Watea Sample from the Palm Bach ODMDS CandidatSites.
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Figure 16: Box Plat for Totd Petroleum Hydroarbors Corcentratios (ng/l) in
Wata Sample from the Pot Everglade ODMDS Candida Sites.
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3.2 Benthos Characteristics

All benthos samples were collected on May 18-19 except for stations 6 through 8 which were
sampled on August 13 due to damage of the sampling device in May. Rock bottom was
encountered at stations 17, 18 and 19. Epifauna samples were collected from the rock retrieved
and were analyzed separately.

3.2.1 Granulometry

Table 3 lists the grain size percent composition for each sample station. Complete results and
particle size distributions are in Appendix D. Most stations consisted of grey dightly to very silty
fine sand with shell fragments. Stations 6 through 9 (Palm Beach 9 Mile Candidate Site) had a
greenish grey color. Mean grain sizes for each station are shown in figure 17. The Port
Everglades candidate sites had dightly larger mean grain sizes and higher percentages of sand.
For both locations the offshore stations had larger mean grain sizes and higher percentages of
sand. Percent silts and clays ranged from 19 to 35 percent for the Palm Beach candidate sites and
11 to 18 percent for the Port Everglades candidate sites. Sample collection was attempted at
stations 17 through 19, but hard bottom was encountered. The hard bottom rocks retrieved
consisted of fossiliferous limestone that was dightly dolomitic with magnesite dendrites. They are
from the Floridan Aquifer of the Suwanee Formation (McManus, 1998).

Table 3: Grain Size Composition

Station Candidate Site % Sand % Silt
and Clay

1 Palm Beach 4.5 Mile Candidate Site 74.2 25.8
2 Palm Beach 4.5 Mile Candidate Site 71 29
3 Palm Beach 4.5 Mile Candidate Site 64.8 35.2
6 Palm Beach 9 Mile Candidate Site 76.6 234
7 Palm Beach 9 Mile Candidate Site 79.2 20.8
8 Palm Beach 9 Mile Candidate Site 81.2 18.8
9 Palm Beach 9 Mile Candidate Site 815 185
13 Port Everglades 4 Mile Candidate Site 84.3 15.7
14 Port Everglades 4 Mile Candidate Site 83 17
15 Port Everglades 4 Mile Candidate Site 84.5 15.5
16 Port Everglades 9 Mile Candidate Site 89.5 10.5
20 Port Everglades 9 Mile Candidate Site 81.9 18.1
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Figure 17: Mean Grain Size

The grain size distributions were within the ranges encountered during previous surveys in the
area. Median grain size diameter for the November 1984 Palm Beach survey ranged from 0.10 to
0.33 mm with an overall average of the means of 0.21 mm. Median grain size diameter for the
November 1984 Port Everglades survey ranged from 0.08 to 0.25 mm with an overall average of
the means of 0.16 mm (BVA, 1985). Median grain size data was not available from the 1989 Palm
Beach survey. However, percent silt and clays ranged from 15 to 33 percent (CSA, 1989).

3.2.2 Sediment Chemistry
3.2.2.1 Tota Organic Carbon

Total organic carbon concentrations were reported ranging from 6.0 to 13.2%. However,
these results are unreliable due to quality control issues. Sample matrix spikes were not within
acceptance criteria. Previous sampling in the Palm Beach 3/4.5 Candidate Site area reported
results ranging from 0.3 to 0.6% (CSA, 1989) and in the Miami ODMDS area 1.1 to 1.8% (CC,
1985).
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3.2.22 Ol & Grease, TotlaPetroleum Hydroarbons Pesticides, ahPCBs

Oil and grea® were generally belo detection limits (50 pg/g) erep for two stationsstation
13(86 ug/g) ad station 2 (590 ug/g) Totd petroleum hydroarbons pesticids ard PCBs were
all below detection limits. Analytical resuls can be fouthin Appendxk B.

3.2.23 Metals

Cadmium levels range from belav detection limits (010 pg/g) © 015 pg/g. Cope levels
were in the range 01.8 to 48 pg/g wih the higheslevek & the Palm Bach 9 Me Candidate
Site (See fjure 18) Lead leved wee in the range 01.3 to 313 pg/g wih the loweslevek at
the Palm Bach 9 Me Candidate Site (seafire 19) Merculy was nd detected (0.05 pg/g) at
any station Resuls can be fouthin Appendk B. The 1989 Pl Beach Surwereportel values

of 0.03 o 005 pg/g fo Cadnium, 1.8 b 82 pg/g fo lead and 0.010t03 pg/g fa mercury
(CSA 1989)
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Figure 18: Sedmert Coppe Corcentrations
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Figure 19: Sediment Lead Concentrations

3.2.3 Biota Characteristics

Palm Beach Harbor Candidate ODMDSs

The taxonomic composition of the Palm Beach Harbor Candidate ODMDSs infauna is
presented in Appendix E. A total (all samplesand al stations) of 1,318 individuals and 160 taxa
across 71 families were collected in 1998. Densities ranged from 305 individuals/ny to 592
individuals/m? with a mean density of 421 individuals/n?. This contrasts with a 1984 study that
found 392 taxa present and a mean density of 2840 individuals/n? at the Palm Beach Candidate
ODMDSs and control stations (BVA, 1985). A 1989 study showed 124 families and a mean
density of 2,246 individuals/n? at the Palm Beach Candidate ODMDS (CSA, 1989). Annelids
(Polychaeta and Oligochaeta) and arthropods were the most abundant groups overall representing
50.72% and 9.27% of the total fauna respectively. Past studies showed similar trends with 60.8%

and 13.7% respectively in the 1984 study (BVA, 1985) and 30.6% and 32.3% respectively in the
1989 study (CSA, 1989).
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The infauna compositiowas distributel differently between the candidate sitest the
Candidae 45 Mile (CS4.5 site annéds ard arthropods comprige42.03% ad 13.24% 6the
tota community respectively, while comprisirg 80.42% ad 5.29% @ the total faua respectively
at the Candidate 9 M (CS9 site The mean numbieof taxa amoig CS4.5 sit ard CS9 site
statiors was 46 and 62 respectivelhe mean densitieamoiy CS4.5 si ard CS9 sié stations
was 405 individualsn® and 433 individuals/Arespectively Tabk 4 show canmunity indices for
Pam Beach ODMDS candidatsites.

Table 4 Bentht infauna conmunity indices fo the Palm Bach HarboCandida¢ sites from
the 1998 surveyard 1984 survey Inde_< values ae expresskas neans.

“Candidate Site Diversity Evenness Richness Dominance
(H) (J) (D) (Si)
Pam Beach 45 Mile Candidate Site  4.70 0.857 9.08 0.055
Pam Beach 9 Me Candidate Site 5.26 0.886 11.37 0.036
ODMDS 1984 3.64 0.830 1358
TBVA 1985

Community indices calculated fothe Palm B2ach HarbooODMDS CS45 and CS9 siewere
generdly similar. The dightly highe mean H diversity in the C9 site (526) was due ¢ the
higher number étaxa fourd thee which can be seen in the higher Dniess value Diversity was
dightly lower during the 1984 surwethough the numberfespecies was highiehan durirg the
1998survey (392 vs 160) whid is shown by the higher D ribiness (BVA 1985) The 1984
survey resultel in a much larg number bsample cdlected tha in 1998 whit typically
produces mae rare speciefRae species arusually lowein abundance whigtn turn, lowes H’
which rdies an species ritiness anl eveness (distribution of individud amorg species)The
lower S dominarce valuen the C3 site versis the CS45 site (0036 vs 0.055) indtates thaa
smdler number é species accounted if@a higher proportio of individuak in the CS4 site.

Overdl, infaund communities & both the CS4 and CS9 siteae representedytimos of the
same families within the majo taxonamic graups Severafamilies o anndids (Class Polychketa),
mollusks (class Bivalvipard crusaceas (orde Cunmacea) represerdet C were nd present
a the CS45 site The® were relativgl low in numercal abundace aml are mos likely due to
naturd communiy variation.
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Port Everglades Candidate ODMDSs

The taxonanic composition of the Pot Everglade Candidad ODMDS infaua is presented
in Appendx F. A totd (all sampls ard dl stationg of 1,973 individuas ard 159 ta® acres 65
families wee cdlected & Port Everglade ODMDS n 1998. Organmm densitis range from 488
individuals/m to 1,239 individuals/rawith a mean densitof 756 individuals/rh A 1984 study of
the Pot Everglade ODMDS foum 453 taa presehard a mean densitof 4637 individualém?
(BVA, 1985) Anndids weke the mosabundant grop overd representig 49.65% bdthe total
fauna The arthropod wee the secashlarges group overdl with 36.86% bdthe total faunaThe
1984Pott Everglads sudy fourd anndids daminart with 61.8% mdlusks secod with 11.8%
and arthropods tha with 9.9% of the total fauna.

The infaunal communjtcompositio differed between the PdrEverglade Candidag 4 Mile
(CS4) and Candida¢ 7 Mle (CS7) sites At the CS! site arthropod wee the mosabundant
group overd representig 52.71% 6the total faunaThe ampeliscid amphipods (Amseidae)
comprisel 23.80% 6the total Anndids weee the secashlarges group overdl with 36.86% of
the total faunaAnndids daminate the fauna at hCY site with 62.49% 6the tota) while
arthropods fdowed with 22.87% 6the total faunaMean densitie amowgy statiors & the CS4
ste ranged frm 392440 individualém? and totataxa ranged from 7377 taxa Mean densities
amonryg statiors & the C7 site ranged fro 488-1239 individualén? and totataxa ranged from
38-79 taxa Tabk 5 show canmunity indices fa Port Everglade ODMDS candida sites.

Table 5 Bentht infauna conmunity indices fo the Pot Everglade Candidat sites fron the
1998survey am 1984 survely Index values ae expressdas neans.

Candidate Site Diversity Evennes Richness Dominance
(H) s(J) (D) (Si)
Port Everglads 4 Mle Candidate Site  4.92 0.789 12.28 0.077
Port Everglads 7 Mle Candidate Site  4.45 0.756 10.73 0.113
ODMDS 1984 3.62 0.780 1553
1 BVA 1985

Community indices fa the Pot Everglades ODMDS CS4 and CS7 si#tevee generally
similar. The higher D ribiness vale for the CS! site indicates a higtotd taxa fourd & CS4.
Again the larger numberfaare (low numercal abundace) scies foud in the 1984 survey
may accoum for the somewhat loweH’ diversity value The lower $dominarce value at the
CHA site carespond o the somewhat higheH’ diversity estmated for the CS! site.

Overdl, infaund communities & both the C8 and CS7 sieae representedytmog of the
same families within the majo taxonamic graups The shit in numercal dominace between the
ampdiscid amphipods (arthropods) CS and polyches (andids) in CS7 is most ealy
explained by naturd communily variation rathe than true canmunity differerces.
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Additiondly, a limestoe outcrgping was discoverd & the CY during tle May 18-20
survey. Limestore was encountetied statiors 17, 18 and 19 during ka@oring and a small rock
sampk was clected & each station and brougto the surface. N a@temg was mae to quantify
the assemblaged epifaundorganisms a the rock fragmestthaigh visudexamination
detemined tha the outcrgping contained a numbef sessile an free living invertebratesThe
limestore outcrgping was late exanined by sidesan sonaard was show to dominae the
southen haf of the candidate site (sdutf 26° 7.8"). The outcrgping extended beyond the
survey area anl had litte to no rdief.

Comparisons between Palm Beach and Port Everglades Infauna

Overdl the Pot Everglade ODMDS ad Pdm Beach ODMDS infauda&ommunities
share a number fosimilarities with regad to structure Both locales hd a smilar number étaxa
dominated by the same majotaxonamic graups As the daminart group, aindids were
represente & Pdm Beach by 36 fanilies ard & Port Everglade by 31 families. Fuly 100% d the
Port Everglads anndid families wee representechithe Palm Bach infauna At Port Everglades
58.33% d its most importan(numercally abundant24 arthropod fanilies wee shared taPdm
Beach Environment&factors tha affect bentht caonmunity structue e.g, temperature, DO,
sedimen gran size distribution etc, were nd shown to be significanty differert between Pim
Beach and PorEverglades.

Sites amowg locales wee examind to detemine whether infaud@ommunities wee effected
by deph or distarte fram shoe (table 6) When grauped by distarce framn shore sites o not
appear b be more snilar than sites grauped by locake with regad to communiy parameters.
Environmentafactoss thd affect bentht canmunity structue were noshown to be significantly
differert between the nearshoredifarshoe sites.

Table 6 Dominart infaund groups ax canmunity indices fa the Palm Bach Harboand
Port Everglade Candidag sites.

Candidate Site Annelida  Arthropoda Diversity Evenness Richness Dominance
% of Total % of Total (H) (J) (D) (Si)

Near Shore

Palm Bead 45 Mile 42.03 1324 4.70 0.857 9.08 0.055

Candidae Ste

Port Everglads 4 Mle 36.86 5271 4.92 0.789 12.28 0.077

Candidae Ste

Far Shore

Palm Bead 9 Mile 80.42 5.29 5.26 0.886 11.37 0.036

Candidat Ste

Port Everglads 7 Mle 62.49 22.87 4.45 0.756 10.73 0.133

Candidae Ste
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4.0 SUMMARY

The objective bthis prgect wa 0 collect datad chaacterze the candidate ODMDSs
offshore Pot Everglade ard Pdm Beach Florida. Da& cdlected included watecolumn
profiles, wate qudity samplesbatom sedimenhchanistry, batom sedimehgranulomety and
bentht biota.

Salinity, dissolvel oxygen ard transnissivity dat indicated watemasses ove the candidate
stes wee smilar to open ocean wates ard deviated litk between candidatsites Wate qudity
analyses for trace metalsPCB’s ard pesticide showe vely low levek for the® parameters
Totd petroleum hydroarbors wee higher tha expected fo the dfshore candidate sites

Grain ske distributios & the candidate sites wesmilar with the dfshore Pot Everglades
candidak sites havig a dightly coarse distribution Qll and grease, totlgpetroleum
hydrocarbons pesticide ard PCBs wee generally bely detction limits in the segnents For
metals only coppe ard lead wee detectedni significart amountsn the setinents Cgope and
Lead wee detectedtaamilar amouns for al candidae sites egept the Palm Bach 9 Me
Candidae Site which hd highe coppe ard lower lead amounts.

Macroinfaunal sampdewee daminatel in numbes by anndids aml arthropods All candidate
stes wee smilar in tha they had a gmilar number détaxa daminated by the same major
taxonamic graups.
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