




















































































































future research may include the construction of an additional well on the eastern side of 

the spoils pile to monitor hydrologic effects caused by the excavated muck. 

Water Quality 

The chemical composition of the groundwater at PN A is spatially variable. In 

general the concentrations of calcium, magnesium, sodium and pH were typical of 

shallow groundwater from the Biscayne aquifer (Howie, 1987). The relatively low 

concentration of sulfate, the sulfur odor, and the distinct organic layer found at 2.90 

meters near well 3 indicate that conditions might be relatively reducing in this area. The 

sulfur odor is indicative of sulfide gas resulting from the reduction of sulfate. Further 

research is needed in this area to determine if the differing water chemistry is due to 

variations in geology and hydrogeology or progression of chemical composition resulting 

from mineral dissolution along flow paths. The increase in dissolved solids from 

northwest to southeast is a result of dissolution of minerals as the groundwater flows 

towards the lake. 

Temporal variability in a groundwater system is critical in nutrient cycling and 

wetland water chemistry. Its obvious that temporal variation exists at PNA due to the 

significant and direct influence of precipitation. Wells showed rapid responses to rainfall 

events and wet and dry seasons (Figure 16) which in tum will effect nutrient 

concentrations. Precipitation and water levels peaked in July and this corresponded with 

the lowest conductivities of the year at well 1 a and l c (Figure 22). 

DERM well slotted construction make them better indicators in water level 

identification but less reliable in water chemistry analysis. The slots allow mixing 
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throughout entire casing and permit the entrance of surface water. This mixing may 

dilute samples and mask temporal variations in chemical composition. This is seen in 

Figure 14 and 15 in that the DERM samples show less spread in the piper plot than the 

piezometers, which are not screened both above and below ground. 
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Chapter 6: Conclusions and 
Recommendations 

This study provides initial information about the hydrology and water chemistry 

of PNA with which future data can be compared to evaluate the progression of the 

restored wetland and similar projects. This information will be important for identifying 

any present or future threats to the system and will aid in the management and furthered 

success of the system as a whole. The background data for PNA will provide a template 

that future studies of the area may be compared to for initial conditions. 

In an effort to get a more precise image of the groundwater system of PNA the 

installation of more sampling wells along with different types of monitoring wells is 

recommended. More wells with longer screens that would capture variations in the water 

table. This will provide more precise point data for water table comparison chemistry 

while short screened monitoring wells will provide data at specific depths and identify 

influences of specific features like the hardpan/organic layer near well 3. The use of 

pressure transducers could provide continuous data collection and allow for more 

accurate time series analysis. To more accurately identify the extent of the organic 

horizon additional core sample at greater depths is needed. The use of ground 

penetrating radar in the vicinity of well 3 would provide useful information on the 
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presence and extent of the hardpan layer. Increasing data points and frequency of 

collection will provide important information before, during, and amer construction of 

the wetland. This data can be used to aid in analysis of plant species distribution and any 

changing water chemistry or hydrology associated with future topographical alterations. 

Specific Recommendations 

To further understand the hydrologic system ofPNA continued monitoring is 

needed to insure that the hydroperiod and water quality meet the criteria for wetlands. 

DERM can later use these results for future planning ofPNA and future sites. 
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Appendix A: Soils and sediments descriptions 

Sampling done by Lee Lietzke (Palm Beach County Department of Environmental 

Resources Management) with a hand auger. 

Descriptions done by Tara Root and Eric Carlson (Department of Geosciences, Florida 

Atlantic University). 

Munsell soil colors determined under fluorescent lighting. 

SPl 

SPl-surface 

Slightly sandy, silty, clay; Munsell co lor I OYR 2/1 black; visib le roots and twigs; 
hard clumps of clay 0.1 - 0.5 em in diameter; mapped as Okeelanta Muck. 
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SPl-1.5 m from surface 

Poorly sorted, clayey, silty sand; sand mostly very fine to medium; tan color; some 
dark brown to black clumps. 

SPl-2.2 m from surface 

Poorly sorted clayey, silty sand; sand mostly very fine to medium; tan color; some 

dark brown to black clumps but less than SP I - 1.5 m. from surface; other than 
decreasing amount of dark material little change from SP 1-1 .5 m from surface. 

SPl-2.9 m from surface 

Poorly sorted clayey, silty sand; sand mostly very fine to medium; tan color; still 

some dark brown to black clumps; little change from SP1-2.2m from surface; not 
photo graphed. 

SPl-3.6 m from surface 

Poorly sorted silty sand; sand mostly very fme to medium; wet; light tan color; 

appears lighter in color than SPl-2.9 m from surface; some clumps of dark brown to 

black material; very wet dark brown to black material has settled to bottom of sample 
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bag; some of the darker areas may be due to tea-colored water rather than sediment 
color. 

. .. . ~:' 
--~--~~ 

SPl-4 m from surface 

Poorly to moderately sorted sand; sand mostly fine to medium; possibly slightly 
coarser than SPl-3.6 m from surface; wet; white to very light tan color; appears 
lighter in color than SPl-3.6 m from surface; several black clumps ofblack clay 

material 0.2- 0.5 em in diameter; very wet dark brown to black material has settled 
to bottom of sample bag but less than in sample SPl-3.6 m from surface. 
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SPl-5.3 m from surface 

Poorly sorted silty sand; sand mostly very fme to medium; wet; white color; some 
clumps of dark brown to black material; a couple of roots- possibly from cave-in 
from surface; no photo. 

SP2 

SP2-surface 

Sandy, silty, clay; Munsell color I OYR 2/1 black; visible roots and twigs; hard 

clumps of clay 0.1 - 0.5 em in diameter; few visible grains of fine white sand; 
mapped as Okeelanta Muck; damp. 

SP2-1.6m from surface 

Slightly clayey, silty sand; sand very fme to medium; tan color; dark brown to black 

clay size material settled to bottom of sample bag; possibly still part of organic soil 
horizon on top of sand; wet. 
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SP2-2.5 m from surface 

Significant clumps of dark brown to black material in layers; darker layers are sandy, 

clayey silt to sandy, silty clay; lighter layers are poorly sorted sand; sand mostly very 

fine to medium; wet. 

SP2-3.3 m from surface 

Silty sand; sand mostly medium; white color; interspersed with clayey silty sand that 

is dark brown in color; very dark brown to black fine material settled to bottom of 

sample bag; wet. 
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SP3 

SP3-surface 

Slightly clayey, silty, sand; sand very fine to medium; white to gray color; some 
clumps of dark brown to black, moist clay 0.1 - 0.5 em in diameter; few visible twigs 

and roots; mapped as Okeelanta Muck, but located near edge of spoils pile and looks 

similar to spoils samples from SP4; notably more sandy than either SPl-surface or 
SP2-surface. 

-- . 
SP3-1.2m from surface 

Clayey, silty, sand; sand very fme to medium; white to gray color; some clumps of 

dark brown to black, moist clay 0.1 - 0.5 em in diameter; similar to SP3 surface but 
more brown clay sized material; looks similar to spoils samples from SP4. 
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SP3-1.9 m from surface 

Slightly silty sand; sand very fme to medium; white to gray color; dark brown to 

black clay to silt size material settled to bottom of sample bag; this dark fme grained 

material is very similar to SP3-1.2 m from surface and can be seen on top of sample 

in photographs below. 

SP3-3.1 m from surface 

5?-3 
} .~f.;. 

fcof'\ so<'t~ 

Slightly clayey, silty sand; sand very fine to medium; tan; damp; few areas with dark 

brown to black clay to silt but mostly sand. 

SP3-4.9 m from surface 

Slightly clayey, silty sand; sand very fine to medium; tan; damp; no significant 

change from SP3-3.l m from surface; no photo. 
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SP3-5.9 m from surface 

Silty sand; sand very fine to medium; white to gray color; dark brown to black clay 

sized material settled to bottom of sample bag (at right in photos below); some 

additional lenses of fine grained dark material interspersed with sand; some visib le 
roots. 

SP4 

SP4-surface 

Clayey silty sand; sand very fine to medium; white to tan color; silt and clay dark 

brown to black; several twigs, pieces of grass, roots; some clumps of silty clayey sand 
approximately 0.2 em in diameter; very similar to SP3 surface and SP3-1.2 m from 
surface but slightly more fines ; in spoils pile. 
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SP4-1.2m from surface 

Clayey silty sand to silty clayey sand; sand mostly fine; tan color; finer material is 
dark brown to black; very similar to SP4-surface but slightly less sandy. 

SP4-2.2m from surface 

Clayey sandy silt; sand mostly fine; tan color; finer material is dark brown to black; 

very similar to SP4-1.2 m from surface but slightly less sandy; no photo. 

SP4-3.6m from surface 

No significant change from SP4-2.2 m from surface; no photo. 

SP4-5.9m from surface 

Clayey silty sand; sand mostly fine; tan color; finer material is dark brown to black; 
very similar to SP4-3.6m from surface and SP4-2.2m from surface but slightly 
sandier. 
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SPS 

SPS-surface 

Clayey silty sand; sand very fme to medium but mostly fine; gray color; clay in 

clumps approximately 0.2 em in diameter; some visible twigs and roots; mapped as 
Immokalee fine sand. 

SP5-1.3m from surface 

Slightly clayey, slightly silty sand; sand mostly fme; tan color; some visible twigs, 
roots, clay clumps that are possibly cave-in from surface; damp . 

. . . ~~ . 
..... . ','\ 
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SP5-2.6m from surface 

Silty sand; sand very fme to fine; gray to tan color; wet. 

SP5-4.2m from surface 

Slightly clayey, slightly silty sand; sand mostly fine; tan color; dark brown to black 
fmes settled to bottom of sample bag; wet. 
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Organic Horizon Near We/1 3 

Soils and sediments descriptions 
Collection and descriptions by Eric Carlson (Department of Geosciences, Florida Atlantic 

University). 

FAU1-9.5m from surface 

Silty sandy clay; significant amount of fine sand; Munsell color 5YR 2.5/1 black; no 

visible roots or twigs, but appears to be an organic rich horizon or soil layer; possibly 

from past wetland; would be interesting to date; very similar layers seen at similar depths 

near FAU wells 4 and 2. 

Field Notes from PNA augering day. 

oo(l"t ~ 
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Soil Sample 1: All soil samples were obtained using a post hole digger and a 

hand auger. Soil sample 1, located 3 meters west of well 3 in the northern portion of 

PNA, measured a depth of3 meters. From the surface to a depth of0.425 meters the soil 

was dark blue gray (Munsell color GLEY2 3/1) coarse to medium grained sandy, silty, 

rich in organics . At a depth of .425 meters sand became much lighter while it 

transitioned from darker organic upper layer. From 0.425 meters to 0.88 meters visible 

banding was present with alternating brown medium to coarse grained sand and dark 
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organic silty sand. Groundwater was also visible at 0.88 meters and water depth in well 3 

was 1. 785 meters below land surface. Hand auger was used at 0.88 meters and each 

sample represented 1.0 foot in depth. Sediment graded back into a uniform brown color 

from 0.88 meters to 2.40 meters and sand was medium to coarse grained. Sediment 

transitioned to a bit darker darker shade of brown with red tint from 2.4 meters to 2. 7 

meters. A dark black organic layer was encountered at 3.0 meters and due to instability 

we were not able to sample any deeper. Mapped as Immokalee 

Soil Sample 2: Located 1.2 meters south of well 5 in the northern portion of PNA 

east of soil sample 1 location. Groundwater was encountered at 1.07 meters and the 

water depth in well 5 was 1. 765 meters below land surface to a depth of 2.0 meters white 

medium to coarse grained sand. A thin layer of darker organic material encountered at 

2.0 meters but amer this samples transitioned back to a very light color to a depth of 2.44 

meters and seem to get lighter with depth. Overall soil sample 2 was uniform with little 

change throughout the column. Mapped as Immokalee/Pomello 

Soil Sample 3: Located 2.0 meters south of well 2, centrally located within PNA. 

The initial 0.24 meters consisted of medium to coarse grained brown sandy soil mixed 

with dark organic matter. The water depth in well 3 was 1.05 meters below land surface 

and was found to be approximately 1.18 meters in the soil sample bore hole. At a depth 

of 0.24 meters the sediment transitioned to a white medium to coarse grained sand to a 

depth of 3.0 meters where a dark black organic layer was encountered consistent with soil 

sample at the same depth near well 3. 
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