Sediment Survey: Ocean Dredged Material
Disposal Site, Miami, Florida

Survey Date: June 13, 2000
Report Date: July 2001

United States Environmental Protection Agency, Region 4
Water Management Division, Atlanta, Georgia
Science and Ecosystem Support Division, Athens, Georgia




ACKNOWLEDGMENTS

Sediment samples were collected June 13, 2000 from the Miami Ocean Dredged Material
Disposal Site (Christopher McArthur, Site Manager; Gary W. Collins, Chief Scientist,
WMD). Sediment analysis was conducted in the Sediment Characterization Laboratory
of the Ecological Assessment Branch of the Science and Ecosystem Support Division
(SESD, US EPA, Region 4). Wet sieve analysis was performed by Candace Halbrook
(SESD). Laser particle size analysis was performed by William F. Simpson (ILS) and
Hillary Goerig (ManTech). Chemical analysis was conducted by the Analytical Support
Branch (SESD). Data reduction, interpretation, statistical analysis, and findings were
reported by Gary W. Collins (WMD) and Bruce A. Pruitt (SESD). The level of successful
completion of the sample collection would not have been possible without the positive
attitude and efforts of the Captain and crew of the OSV Peter W. Anderson.

Appropriate Citation:

Collins', G.W. and B.A. Pruitt’. 2001. Sediment Survey: Miami Ocean Dredged
Material Disposal Site. U.S. Environmental Protection Agency, Region 4, 'Water
Management Division, Wetlands, Coastal & Nonpoint Source Branch, Coastal &
Nonpoint Source Section, SNAFC, 61 Forsyth St. SW, Atlanta, GA 30303;Science and
Ecosystem Support Division, Ecological Assessment Branch, Ecological Evaluation
Section, 980 College Station Rd., Athens, GA 30605.

emails: G.W. Collins, collins.garyw@epa.gov; B.A. Pruitt, pruitt. bruce@epa.gov

Scientific Party:
Name Survey Responsibility Organization
1) Gary Collins Chief Scientist, Co-author EPA/Atlanta
2) Bruce Pruitt Sedimentologist, Co-author EPA/Athens
3) Chris McArthur Project Manager EPA/Atlanta
4) Candace Halbrook Biological Technician EPA/Athens
5) Phyllis Meyer Biologist EPA/Athens
6) Steve Blackburn Biologist EPA/Atlanta
7) Hudson Slay Biologist EPA/Atlanta

This report received peer input from Chris McArthur (R4/WMD) and Philip Murphy
(R4/SESD).












23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Wet sieve particle size distribution using skewness (EPA versus CCI,

all particle S1Z€ ClASSES)......uevuiiriiiiiieiie et 36
Particle size distribution < 2 mm - Station MIAO1 (Miami ODMDS)................... 37
Particle size distribution < 2 mm - Station MIA02 (Miami ODMDS)................... 37
Particle size distribution < 2 mm - Station MIA03 (Miami ODMDS)................... 37
Particle size distribution < 2 mm - Station MIA04 (Miami ODMDS)................... 38
Particle size distribution <2 mm - Station MIAO5 (Miami ODMDS)................... 38
Particle size distribution < 2 mm - Station MIA0O6 (Miami ODMDS)................... 38
Particle size distribution < 2 mm - Station MIAO7 (Miami ODMDS)................... 39
Particle size distribution < 2 mm - Station MIAO8 (Miami ODMDS)................... 39
Particle size distribution < 2 mm - Station MIA(09 (Miami ODMDS)................... 39
Particle size distribution < 2 mm - Station MIA10 (Miami ODMDS)................... 40
Particle size distribution < 2 mm - Station MIA11 (Miami ODMDS)................... 40
Particle size distribution < 2 mm - Station MIA12 (Miami ODMDS)................... 40
Particle size distribution < 2 mm - Station MIA13 (Miami ODMDS)................... 41
Particle size distribution < 2 mm - Station MIA14 (Miami ODMDS)................... 41
Particle size distribution by D50 - Laser (Miami ODMDS).........c.ccceviviniiennnnne. 42
Laser particle size distribution - particle sizes < 2 mm using skewness................ 43






On-site sediment characterization: In general, stations MIAO1 and MIAO2 exhibited
characteristic native, tropical marine sediments including near white color (5Y 6/2,
Munsell Value 6), fine sandy clay loam texture, no strata, no odor, no shell
fragments, and benthic organisms (polychaetes). In contrast, marine sediment
collected from Stations MIAO3 and MIAOS through MIA 13 were characteristically
stratified, and were slightly darkened with organic matter or minerals not normally

associated with tropical marine sediments (i.e., calcites);

Based on wet sieve particle size analysis alone: Variation in percent particle size
classes (inorganic and volatile solids fractions) was observed between Stations
MIAO1, MIA02, MIA06, MIAO7, and MIA 14 as compared to Stations MIAO3 to
MIAOS5 and MIAOS to MIA13;

Particle size analysis (laser): By inspection of percent particle size class distribution
and percent cumulative finer distribution, Stations MIAO1, MIA02, MIA06, MIAO7,
and MIA 14 exhibited finer-grained marine sediment. In addition based on evenness
of distribution (skewness and kurtosis), Stations MIA04 and MIAOS were relatively

more evenly distributed as compared to other stations; and

EPA versus CCI (wet sieve): Seven of the fourteen sites (MIAO1-MIAO0S, MIAO7,
and MIA14) sampled during this EPA study overlapped with the stations sampled in
1985 by CCI. By inspection of the differential distribution of particle size classes,
EPA sediment samples were coarser grained as compared to CCI sediment samples.
In addition, as evidenced by the cumulative percent distribution curves, this shift
was especially pronounced in samples collected from Stations MIA03, MIA0O4, and
MIAOS.



Based on the interpretation of the on-site sediment characterization, examination of
percent PSC (wet sieve and laser methods), cumulative percent curves, and skewness,
samples stations were stratified as native marine sediments, dredged material, and mixed
sediments as follows:

Native Marine Sediments: Dredged Material: Mixed Sediments.
MIAO1 MIAO07 MIAO3 MIAT11 MIA04
MIAO02 MIA14 MIAO08 MIA12 MIAO05
MIAO06 MIA09 MIA13
MIA10

Also, the data indicate that areas identified by sidescan sonar as potential dumps of
dredged material outside the ODMDS are in fact errant dumps that have occurred.
The chemical data showed that four metals (barium, chromium, manganese, and sodium)
could be used to distinguish native sediments from the dredged materials. It is possible
that this difference is a result of the higher percentages of finer particles (sites available
for sorption) found in the native sediments.

The laser was observed to be more sensitive to subtle variation in particle size
distribution as compared to the wet sieve method. Consequently, Stations MIA04 and
MIAOS could be separated from the other stations. Wet sieve alone was not adequate to
distinguish between these subtle variations in particle size distribution.

In conclusion, the methods used in this study are sufficient to distinguish dredged
material from native marine sediments at the Miami ODMDS. This can in large part be
attributed to the differences in sediment characteristics of the deep slope sediments found
at the Miami ODMDS contrasted with the material being dredged for the Miami Harbor
area.



























Native Marine Sediments: Dredged Material:
MIAO1 MIAO3 MIA10
MIAO02 MIA04 MIAT11
MIA06 MIAO0S MIA12
MIAO07 MIA09 MIA13
MIA14

Since the dataset was not normally distributed across PSC, a chi-square distribution
(non-parametric) was utilized as a confirmation test on the above findings. In this case,
stations that were interpreted as native marine sediments (as shown above) were treated
as expected PSC and compared against dredged material, observed PSC (Table 4).
Stations MIAO1, MIA02, MIAO6 and MIAO7 associated with native marine sediments
were found to be significantly different (p < 0.05) from dredged material. Consequently,
the results of the chi-square distribution confirmed, in part, the segregation of sample
stations shown above.

The objective of the following statistical test was to determine which PSC (among
sample stations) changed between native marine sediments and dredged material (shown
above). The frequency distribution within specific particle size class was observed to be
normally distributed (Appendix B) and the following hypothesis was tested by means of
the t-test.

H,= There is no significant difference between specific particle size classes of native

marine sediments (reference) versus the dredged material (wet sieve dataset)

H, = There is a significant difference between specific particle size classes of native

marine sediments (reference) versus the dredged material (wet sieve dataset)

Statistical tests were conducted on specific particle size classes (mm): 0.002, 0.063,
0.125, 0.250, 0.500, 1.000, and 2.000. Significant differences were observed in mid[’
range PSC (mm): 0.063, 0.125, 0.250, and 0.500. No significant difference was observed
in PSC (mm): 0.002, 1.000, and 2.000. Thus, significant increases in mid-range PSC
were observed at dredged material stations as compared wth native marine sediments.
This results complements the relative difference in skewness reported above, in that,
marine sediments influenced by dredged material exhibited a more normal PSD due to
the introduction of mid-ranged PSC.



























Table 1. Data quality objectives.
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DQO Step

Statement of

DQO Description

Disposal of dredged materials can adversely

Remarks

Hypothesis 1

Problem affect ocean benthic communities
Decision Management decision on future disposal
practices at the site
Objective Characterize selected representative areas of
the seafloor from a sedimentological and
chemical perspective
Testable Null: No significant difference native marine | Alternative: significant

sediments (reference) and dredged material
(physical and chemical analysis)

difference between
reference and disposal
site

Testable Null: No significant difference between Alternative: significant

Hypothesis 2 | historic (CCI) and present (EPA) particle difference between
size analysis of native marine sediments historic and present
(reference) versus the dredged material PSD

Statistical Descriptive, Normality, skewness, Chi-

Tests Square, t-test of means

Acceptable a=0.05 MDL.:

Error and Wet Sieve =2 um

Limits Laser = 0.375 pm

Sample Size

Variance about the mean
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Table 2: On-site, visual and textural sediment characterization: Miami, Florida ocean dredged material disposal site (Page 1 of 2).

STA LAT/LONG | WATER | STRATA | MUNSELL TEXTURE REMARKS
DEPTH COLOR
(ft)
MIAO1 25°47.079'/ 605 None 5Y 6/2 Fine Sandy Clay No Strata; Few masses (5/10B); No limestone gravel; No
80°03.383' Loam shell fragments; No odor
MIAO02 25°46.117'/ 570 None 5Y 6/2 Fine Sandy Clay No Strata; Few masses (5/10B); No limestone gravel; No
80°03.432' Loam shell fragments; No odor
MIAO03 25°45.388'/ 566 Surface 5Y 6/2 Fine to Medium Infrequent shell fragments; No odor; No limestone gravel
80°03.360' Sandy Clay Loam
Subsurface 5/10B Fine to Medium Common Shell Fragments 1-3mm; No odor; No limestone
Sandy Clay Loam gravel
MIA04 25°44.999' / 270 None 5Y 71 Fine Sandy Loam No Strata; No limestone gravel; Infrequent small shell
80°04.461' fragments; no odor; large polychaete
MIAO05 25°45.311'/ 550 Surface 5Y 6-7/1 Fine Sand Thin veneer
80°03.413'
Subsurface 5Y 5/1 Silt Loam No distinct boundary; Calcareous clays mixed with
numerous shell fragments; No odor; No limestone gravel
MIA06 25°45.00'/ 720 None 5Y 6/3 fine Sandy Clay No Strata; Infrequent, small shell fragments <2mm, no
80°02.58' Loam odor; No limestone gravel; plasticity; calcareous sediment;
no benthic
MIAO07 25°44.00'/ 550 None 5Y 6/1 fine Sandy Clay No Strata; Infrequent, small shell fragments 2-4 mm; few
80°03.367' Loam masses (5/5BG); whole small shells on surface; no odor;
No limestone gravel; possibly one polychaete
masses 5/5BG
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Table 3: On-site, visual and textural sediment characterization: Miami, Florida ocean dredged material disposal site (Page 2 of 2).

STA LAT/LONG | WATER | STRATA | MUNSELL TEXTURE REMARKS
DEPTH COLOR
(ft)
MIAO08 25°45.337"/ 440 Surface 5Y 6/2 Fine to Medium Infrequent shell fragments; No odor; Common small to
80°03.777' Sandy Clay Loam medium limestone gravel
Subsurface 5/10B Fine to Medium Common shell fragments 1-3mm; Some HS odor on
Sandy Clay Loam underside of bluish-green limestone gravel
MIA09 25°45.894' / 310 none 5Y 6/2 Fine to Medium No Strata; No limestone gravel; Infrequent shell
80°04.315' Sandy Clay Loam fragments; No odor
MIA10 25°45.357"/ 321 None n/a n/a Limestone gravel sized on-site; representative sample
80°04.227' returned to EAB Sediment Laboratory
MIAT11 25°45.043'/ 373 None 5Y 572 Fine-Med. Sandy No Strata; Common limestone gravel; Infrequent shell
80°04.009' Clay Loam fragments; No odor; Frequent polychaetes
MIA12 25°44.467' / 500 Surface 5Y 6/3 Sandy Loam Stratified; infrequent small shell fragments 1-3 mm; No
80°03.561' odor; No limestone gravel
Subsurface 2.5Y 6/1 Silt Loam Frequent shell fragments 1-3mm; No odor; No limestone
gravel
MIA13 25°44.396' / 370 None 5Y 6/2 Silt Loam w/ Fine No Strata; Small shell fragments <2mm; No odor;
80°03.976' Sand Plasticity; calcareous sediment; No benthic; No limestone
gravel
MIA14 25°45.070'/ 795 Surface 5Y 6/3 Fine Sand Numerous small shell fragments; No odor; No benthic
80°03.027'
Subsurface 5Y 6/1-2 Fine-coarse Larger shell fragments (2-4mm) than surface strata;
Sandy Loam Common limestone gravel; Calcareous sand
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Table 4. Chi-square distribution, wet sieve method using all particle size classes (highlighted values not significant at

p < 0.025).

Station I MIAO1 MIA02 MIAO3 MIA04 MIAOS MIA06 MIAO7 MIA09 MIA10 MIA11 MIA12 MIA13 MIA14
MIAO1 9.1 136.4 155.4 135.1 1.1 18.6 44.5 90.8 81.3 83.7 12228 49.3
| MIA02 82.8 96.5 81.1 19.4 6.2 20.9 55.9 43.2 44.9 8873 36.4
MIAO03 8.6 12.5 190 76.1 28.8 75.9 19 29 1215.6 212.6
MIA04 2.7 215.3 72.2 24.6 53 11.8 28 2990 142.3
MIAO05 215 56.5 23.7 56 4.4 14.4 2966 113.6
MIA06 17.8 38.5 88.1 75.1 82 13419 451
MIAO7 201 50.4 35.3 28.6 4697 38.4
MIA09 41.9 11.2 28.5 9507 60.4
MIA10 66.2 127.3 1540 19.7
MIA11 6.5 4107 66.2
MIA12 1828 57.9
MIA13 195.6
MIA14




Table 5a. Descriptive statistics: EPA versus CCI (wet sieve)
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Size Class Valid N Mean Median Minimum Maximum Variance Std.Dev. Skewness Kurtosis
EPA 0.002 7 0.9 0.8 0.6 1.3 0.07 0.27 0.83 -0.78
CCl10.002 7 2.0 0.0 0.0 14.0 28.00 5.29 2.65 7.00
EPA 0.063 7 31.3 32.7 15.1 53.9 219.17 14.80 0.45 -1.23
CCl10.063 7 24.3 24.0 9.0 38.0 73.57 8.58 -0.35 2.38
EPA 0.25 7 44.8 46.3 23.4 57.7 127.78 11.30 -1.09 1.71
CCl0.25 7 69.9 73.0 61.0 75.0 28.14 5.30 -1.04 -0.50
EPA 0.5 7 12.5 13.1 2.7 20.3 29.38 5.42 -0.66 1.71
CCl 0.5 7 2.2 2.0 0.3 7.0 4.92 2.22 217 5.22
EPA 2 7 6.3 6.2 1.1 11.3 17.52 4.19 -0.20 -1.82
CCl 2 7 1.5 1.0 0.3 5.0 2.48 1.57 2.50 6.48
EPA >2 7 4.2 1.8 0.1 20.6 53.58 7.32 2.51 6.44
CCl >2 7 0.2 0.0 0.0 1.0 0.14 0.38 2.14 4.49

Table 5b. Chi-square distribution
(EPA vs. CCI, wet sieve)

Station| Chi-Square p-value
MIAO1 31.78 0.0000
MIAO02 169.85 0.0000
MIAO3 191.57 0.0000
MIAO04 38.90 0.0003
MIAOS 467.12 0.0000
MIAO7 92.56 0.0000
MIA13 79.55 0.0000




Table 6. Chi-square distributions, laser particle size using < 2 mm fraction (highlighted values not significant at p < 0.025).
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Station | miA01 | MmiIA02 | MIA03 | MIA04 | MIAO5 | MIAO6 | MIAO7 | MIAO8 | MIA09 MIA10 MIA11 MIA12 | MIA13 | MIA14
MIAO1 10.6 20.4 64.3 62.7 0.6 1.2 25.7 26.1 10 285 14.8 9.6 7.6
| MIA02 40.4 101 85.7 71 4 441 45.3 31 54.6 26.2 26.5 4
MIAO3 13.7 16.2 31 39.6 55 46 5.3 4.8 7.8 4.6 72

MIA04 43 112.1 1224 14.2 12.1 48.7 1.3 253.2 33.6 185.9

MIAO5 127.7 146.5 10 8.7 3435 94 36942 495 194

MIA06 15 26 26 125 29.9 14.7 10.2 8.6

MIAO7 29.6 30.4 14.6 35 16.4 132 3.9

MIAOS 0.4 354.3 1 4095.8 18.9 90.5

MIA09 290 05| 3350.3 14.7 88

MIA10 7.7 3.8 3.1 38.5

MIA11 3512.7 15.8 92.2

MIA12 7.1 63.8

MIA13 43

MIA14
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