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1.0 EXECUTIVE SUMMARY 

The purpose of this study is to determine if there is a continual source of lead pollution to Hudson 
Bayou from stormwater runoff, propose methods for removal of existing contaminated materials and 
methods to mitigate potential continuing sources of lead to the Bayou. To this end Sarasota County 
requested that Boyle Engineering Corporation review existing data including sampling from stormwater, 
sediments and soils; perform a site reconnaissance of the drainage basin; prepare a sampling 
methodology for Hudson Bayou and Luke Wood Park; and prepare a report discussing the findings of 
the investigations. The project was coordinated jointly with representatives of the City of Sarasota, 
Sarasota County and the Sarasota Bay National Estuary Program. During the study, staff recognized the 
value of determining the sediment quantity and mid-depth quality in the Bayou. Therefore, the scope 
was expanded to better define the extent of lead contamination present in the Bayou. A sampling 
methodology was developed for the Bayou and Luke Wood Park. This sampling program was 
completed with funding assistance from NEP. 

A sampling program was developed for the Bayou and Luke Wood Park based on the results of previous 
sediment, soil, and water sampling performed by County Air & Water Quality, formerly Pollution 
Control Division, as part of MS4 NPDES requirements. The Bayou Sampling Program is a grid-type 
approach generally covering the Bayou from the mouth to near the US 41 bridge and extending 
northward into both tributaries in the area. Previous sampling has shown the highest concentrations of 
lead near the confluence of the tributaries and Bayou. As previous samples concentrated on surface 
sediments, this sampling program focused on mid-depth sediment samples for the Bayou. The Luke 
Wood Park Sampling Program concentrates near a previously sampled spot of high lead content in the 
soil along the old right-of-way of Wood Street. A grid pattern of samples was obtained throughout the 
portion of the Park south of US 41. All samples were evaluated at an FDEP approved laboratory for 
lead concentrations. 

The sampling results, in conjunction with depth probe measurements of the sediment blanket, were used 
to define the volume of contaminated sediments for possible removal from the Bayou. A preliminary 
evaluation of permit considerations for dredging was prepared. These considerations included sediment 
handling, disposal areas, transport, and pollution control. Excavation of material from the Park was also 
evaluated. 

An evaluation of the potential opportunities within the contributing portion of the Hudson Bayou basin 
for development of stormwater best management practices was prepared. This included individual 
improvements such as replacement of stormwater inlets on US 41 and regional improvements like the 
incorporation of sediment traps and regional stormwater detention systems in future planned City and 
County projects such as Payne Park near US 301 and Ringling Blvd. While the existing contamination 
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is presumed to be in great part due to legacy sources, literature suggests that urban runoff is a significant 
source of heavy metal contamination (as bound to sediments) in highly urbanized basins such as Hudson 
Bayou. Therefore, while treatment of stormwater runoff from the Hudson Bayou basin may not 
eliminate the legacy contaminants in the Bayou it can reduce the future accumulation of these deposits. 
It is recommended that the City and County look for opportunities to incorporate individual water 
quality treatment devices in future construction projects such as those being done by Sarasota County 
Stormwater Division, Little Five Points and Hillview-Laurent. Additionally, as limited as they may be, 
the City and County need to take every opportunity to construct regional stormwater treatment facilities 
when feasible in conjunction with other planned projects such as Payne Park. Furthermore, stabilization 
of the open channel slopes in Luke Wood Park should be instituted. 

The results of the Sampling program are included in Appendix C. In general the presence of lead in the 
Bayou was much more prominent than originally implied by the previous sampling results. 
Concentrations above the Marine Sediments Probable Effect Limit (PEL) of 112 ppm were found in 
over half the samples and values above the Threshold Effects Limit (TEL) of 30 ppm in all but one 
sample. Luke Wood Park samples showed no areas above state standard for residential exposure for 
soils of 400 mglkg. The total potential dredge volume was estimated to be 62,000 cubic yards. This 
volume is based on removal of the full depth of sediment present. Permitting issues associated with 
dredging would likely include temporary and permanent disposal, treatment of return water and turbidity 
control. Costs for dredging are highly variable due to the unknowns but may approach $100/CY, which 
is approximately double the cost of normal maintenance dredging. 

From the testing results and based on literature research it is reasonable to assume that the lead 
contamination is predominantly bound in the sediments on the Bayou floor. Although feasible, dredging 
is considered potentially problematic due to resuspension and transport of the contaminated sediments in 
the water column. While the prevention of this is possible it will likely be a lengthy and costly process. 
Prior to committing to a dredging process we recommend this report be sent to the State of Florida 
Department of Health and request an evaluation of the risk of public health exposure for the Bayou. 
Should it be determined that dredging is the selected approach we recommend additional sampling be 
performed in the mouth and forebay areas of the Bayou to better define the limits of the dredge area. 
Additionally, more detailed sampling should be performed to establish the stratification of the 
contaminated sediments. This may result in a reduction of the dredge volume .. 
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2.0 BACKGROUND AND 
EXISTING CONDITIONS 
ASSESSMENT 
2.1 PREVIOUS STUDIES AND HISTORICAL SAMPLING 

The presence of elevated heavy metal concentrations in Hudson Bayou sediments was first discovered 
by the Sarasota Bay National Estuary Program (NEP). In the early 1990's, Mote Marine Laboratory 
conducted isolated sampling of sediments, ambient water quality and shellfish tissues for all major 
tributaries to Sarasota Bay. The findings were published in the Framework for Action (NEP, 1992) and 
a sister document, Sarasota Bay- The Voyage to Paradise Reclaimed (NEP, 1995). Although specific 
concentrations were not reported for Hudson Bayou sediments they were the highest in the County. 
Further, it was noted that these values were higher than any reported in available national literature 
sources. The studies also provided predicted pollutant loadings to the Bayou based on the Watershed 
Management Model. The loadings in the model are based on event mean concentrations for pollutant 
parameters as supported by literature such as the Nationwide Urban Runoff Program (NURP) study 
(EPA, 1983). The reported annual lead loading for Hudson Bayou was 1,940 pounds. It should also be 
noted that, consistent with recent literature, the lead loading is assumed by the model to be bound to the 
sediments, not dissolved lead. 

In response to the results of the NEP findings the City and County proceeded with further investigations. 
Mote Marine Laboratory prepared a report on the Sarasota Bay Priority Watershed Investigation into the 
Potential Sources of Sediment Contaminants (MML, 1999). A review of the potential for contamination 
under 'worst case' conditions was performed considering the EPA list for Multi-Sector Industries, 
historic land use records, Standard Industrial Codes (SIC) for present land uses and nonpoint sources 
from storm water runoff. The conclusion noted, "The fact that the lower centraJ basins of Hudson Bayou 
were not highly ranked in the groupings above indicate that the observed contamination is due to an 
unusual event or activity." 

The City of Sarasota performed maintenance dredging in the Bayou from US 41 to Osprey A venue in 
1996. The target bottom elevation was -4 ft. below MSL which resulted in dredge depths varying from 
one to three feet. As part of the permitting process the City was required to perform Threshold 
Characteristics Leaching Procedure (TCLP) testing on the sediments. A single composite sample was 
tested for lead and the TCLP was found to be less than 5 mg/L. This was within the maximum limit 
allowable for municipal landfill disposal. However, due to an existing Sarasota County Ordinance 
prohibiting the disposal of any known contaminants in the landfill, the sediments were hauled to 
Manatee County. 

The County has sporadic data of ambient water quality, stormwater quality and surface sediment data 
from 1996 to 2000. This testing was performed by Sarasota County Environmental Services as part of 
their on-going National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm 
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Sewer System (MS4) monitoring program. The City was a co-permittee with the County for the NPDES 
MS4 permit. Lead concentrations in sediments range from 0 to 510 ppm. A summary of the County 
and Mote Marine Laboratory sampling results is provided in Appendix A. 

Shellfish harvesting has never been permitted in this and many other segments of Sarasota Bay. 
However, as a precautionary measure, specific signage warning persons to not eat shellfish from this 
area due to the presence of lead were posted on Hudson Bayou in November 2000. 

2.2 BASIN DESCRIPTION 

Hudson Bayou is located to the west and south of US 41, in west Sarasota County. The Hudson Bayou 
drainage basin encompasses an area of approximately 1,400 acres. The drainage area is separated into 
three discrete outfalls to the Bayou in the Sarasota County Master Plan as shown in Figure 2-1. The 
contributing drainage area is highly urbanized consisting mainly of residential and commercial areas, 
with minimal open/green space and no significant stormwater Best Management Practices (BMP). Total 
peak flow entering the Bayou is 1,580 cfs as obtained from the Sarasota County Hudson Bayou Master 
Plan Model (SCP, 2001). 

The existing stormwater drainage system on Hudson Bayou is predominantly piped. Due to the age of 
the development within the basin there are relatively few water quality treatment facilities present. This 
results in direct transport of pollutants in the storm water being conveyed to the Bayou. Therefore, the 
Bayou is essentially a settling basin for transported sediments. The Bayou has frequent boat traffic and 
the north arm has significant sediment deposits that prohibit boat access during low tides. Figure 2-2 
provides a general site area map for the Bayou. A select number of photographs typical of the Bayou 
are included on the following pages. 

2.3 FIELD INVESTIGATIONS 

On August 31, 2000 members of Boyle and County staff performed a field investigation of the Bayou 
and contributing basin. Observations of the basin characteristics and storm water system were compared 
to the Sarasota County Hudson Bayou Master Plan model. The majority of the piped system appeared to 
be free of sediments and in generally good repair. This was confirmed via conversations with Sarasota 
County maintenance staff. A detailed investigation of the pipeline under the Sarasota Ford parking lot 
was recently performed with a video camera and revealed few deposited sediments and moderate 
groundwater infiltration at the pipe joints. The Bayou was observed from a County boat. Existing 
bottom soils appeared to be predominantly silts and highly organic. 
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3.0 SEDIMENT AND SOIL 
SAMPLING PROGRAM 

3.1 SAMPLING PROGAMS 

As noted in Section 2, previous studies associated with the National Estuary Program (NEP) and the 
follow-up Sarasota Bay Priority Watershed Investigation had identified lead as a contaminant in the 
sediments of Hudson Bayou. The NPDES MS4 permit required periodic sampling to further 
characterize the extent of the contamination. This sampling indicated the higher lead levels to be 
concentrated near the two tributaries that enter the Bayou from the north; however, varying 
concentrations of lead were observed throughout the length of the Bayou with concentrations decreasing 
towards the Bay. As part of the expanded scope of this study a more in-depth sampling program was 
undertaken to further define the extent of the contamination so that potential methods for removal could 
be evaluated. The program would also focus on Luke Wood Park in order to establish the extent of the 
soil contamination that had been initially identified by the initial sampling programs during the 
investigation into potential sources of lead in the Bayou. 

During the initial meetings for the project, it was noted that limited funds were available from the NEP 
that could be used to support further sampling. In addition, the County could provide survey related 
services to help with the location of sampling sites. The NEP solicited contract services to collect and 
analyze the new samples. 

The early sampling efforts had essentially consisted of sediment surface samples. In order to more 
completely define the vertical extent of the contamination, it was decided that mid-depth samples would 
be collected. This was accomplished using a coring device to collect a vertical sample of the sediment 
column, with the actual analytical sample taken from the mid-point of the material in the corer. In order 
to characterize the volume of material, probes were used at each site to establish the depth of the 
sediment. The areal extent of the contamination was determined by establishing a transect system for 
both the Bayou and the Park. For the Bayou, the south shoreline and the bridges were used as references 
for establishing transects along which the samples were collected. The total number of proposed 
sediment sample sites was 58. Within the park, the south property line and a north-south line through the 
existing soil sample site were used to establish the grid of transect lines. The proposed number of soil 
sample sites was 27. The specifics of both of the sample programs are included in Appendix B. 

3.2 CHARACTERIZATION OF HUDSON BAYOU SEDIMENT 

Data for the sediment sampling program are included in Appendix C. The sediment encountered within 
the limits of the sampling program ranged in depth from four to fifty-four inches in depth, with an 
average of approximately two feet. The material was generally fine black silt with a high organic 
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content. The lead concentrations ranged from 18 mglkg to 1,400 mglkg (re-analyzed at 1,320 mglkg). 
Approximately 38% of the values were between the Threshold Effects Level (1EL) for sediments in 
marine environments of 30 mglkg and the Probable Effect Level (PEL) of 112 mglkg, with 62% above 
the PEL (FDEP, 1994). Only one sample was found to be below the 1EL. From the distribution of the 
samples, it is reasonable to expect that lead is present in the sediment beyond the limits of the transects. 
Extending the transects/sample sites further up and downstream would be valuable to better define the 
limits. The results of the testing are summarized in Appendix C. The full report of sampling can be 
found under separate cover as "Sampling of Hudson Bayou Stormwater Study, Sarasota, County, FL" by 
Driggers Engineering Services, Inc., 4/24/2001. 

3.3 CHARACTERIZATION OF LUKE WOOD PARK SOILS 

Data for the soil sampling program are included in Appendix C. The park was sampled because soil 
sampling completed as part of MS4 NPDES requ1rements had shown lead in soil samples collected as 
part of the effort to find a source of the lead in the Bayou. In the process of re-sampling for this project, 
only two sites had values of significance and they are well below the FDEP residential exposure value of 
400mglkg. 
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Hudson Bayou 
Looking north across Condominium weir 

Condominium Tributary 
Looking south across Condominium weir 

Condominium Tributary 
Looking north to outfull from 

Luke Wood Park 

Luke Wood Park 
Looking north across Park from hot spot 



Hudson Bayou Hudson Bayou 
Looking east from Osprey Ave to US 41 Looking west from US 41 to Osprey Ave 

Hudson Bayou Hudson Bayou 
Looking east from Orange Ave bridge Looking west from Orange Ave bridge 



Hudson Bayou North Branch 
Looking north from US 41 bridge 

Hudson Bayou North Branch 
Looking north from the Bayou 

Hudson Bayou North Branch 
Looking north from the boat 

Hudson Bayou North Branch from water 
Looking south from US 41 bridge 
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4.0 MITIGATION 
ALTERNATIVES 

4.1 INTRODUCTION 

As noted in Section 3 the original scope for the study was expanded to include a sediment sampling 
program to better define the limits of contamination within the Bayou. This section explores the 
physical parameters and regulatory environment for potential dredging of lead contaminated sediments. 

4.2 DREDGING 

The City performed maintenance dredging within the Bayou in 1996, between the Osprey Avenue 
bridge and US 41. For that project, mechanical dredging was used. This method is effective for 
removing sandy sediments, but is less effective for removing silts and mucks, because the finer materials 
are not retained in the clamshell bucket as it is withdrawn from the water column unless a specialized 
closed bucket is used. If dredging is to be considered for this project, hydraulic dredging may be the 
preferred method by the permitting agencies. The primary benefits would be more complete removal of 
the material that is being dredged, as well as less temporary impact from re-suspended sediments on the 
surrounding water body. However, in the process, the volume of material being disposed of is increased 
by as much as 60% to 80% with the additional water that is pulled in through suction. This increased 
volume and the character of the dredged material fluid, results in a challenge to de water and process the 
excavated volume, as well as to properly dispose of it. Sediment probe tests obtained during sampling 
were used to estimate the total volume of potential dredge. 

4.3 REGULATORY ISSUES 

Dredge material must be tested to determine what method of disposal is acceptable. With the known 
lead content of the Bayou sediments, a Toxicity Characteristics Leaching Procedure (TCLP) test must be 
dane. The TCLP is designed to determine the mobility of both organic and inorganic contaminants. It is 
also meant to simulate the leaching of organic and inorganic contents in a landfill condition. The criteria 
for lead in sediments is: for TCLP's less than 5 mg/1, the sediments can be disposed of in regular 
landfills. Higher values necessitate permitting and disposal in special landfills. The TCLP test is also 
valuable for determining if the dewatering of sediments will result in lead levels in the return water 
discharge that will require special treatment. 

A TCLP test has not been conducted as part of the present project. However, the test was conducted as 
part of the 1996 dredging project, and the results indicated that no special treatment was required for the 

4-1 EICJVLE 



material. For that project the material was disposed of at the Manatee County Landfill, because local 
ordinances prohibited the disposal at the Sarasota County Landfill. 

Assuming that the sediments in question end up with a TCLP value less than 5 mg/1, the only permitting 
necessary to accomplish the dredging would be an Environmental Resource Permit from the Florida 
Department of Environmental Protection (FDEP/ ACOE). The related dewatering and disposal would be 
covered as well. If contamination is an issue, then an application is necessary through FDEP to track the 
proper disposal of the material. 

4.4 MITIGATION ALTERNATIVES 

Four alternatives exist for addressing the contaminated sediments: 

1. Complete dredging of the Bayou over the limits of the sampling area (and beyond if further 
sampling indicates the lead goes further up and downstream). This effort would entail the 
removal of approximately 62,000 cubic yards of material. 

2. Partial dredging of the project area, focusing on the sediments with the higher level of lead. If the 
PEL is used as a limit, this could result in a dredge volume of approximately 40,000 cy. 
Alternately, this option could also include navigational dredging. 

3. Lining/Encapsulating the sediments is not a practical alternative since the material is so diffuse. 
Complete coverage of the channel bottom would be necessary, and this may be a hindrance to 
navigation. 

4. The Monitor Only alternative is based on the fact that sediments in the Bayou are relatively 
stationary due to the slow movement of water that is typical for a Bayou system. Since the lead 
is bound to the sediment (MCA, 1999), it is not likely that it will travel beyond the limits of the 
Bayou. Furthermore, there is a high risk of re-suspension of contaminated sediments during 
dredging which could result in transport of these sediments to the Bay in the water column. 

One of the major challenges associated with dredging is the area required to dewater the material. There 
is no vacant land in close proximity to the Bayou that could be used on a temporary basis. The only 
potential alternative would be Luke Wood Park. Use of this site would require removal of the trees and 
temporary re-grading of the site to create drying basins. It would also result in a relatively "dirty" 
activity being conducted in close proximity to a residential/commercial area and a major intersection. 

Based on the magnitude of the unknowns for handling the dredge material, estimated costs for removal 
are highly variable. Maintenance dredge costs normally range from $35 to $45/cy. For this project 
maintenance dredge costs may reach $80 to $100/cy while full dredging could be slightly less benefiting 
from economy of scale. 
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5.0 MITIGATION OF 
CONTINUING SOURCES 

5.1 STORMWATER BEST MANAGEMENT PRACTICES 

The current body of available information does not conclusively identify a source for the lead 
contamination in the Bayou. The levels of contamination appear to be beyond those attributable solely 
to urban runoff. Therefore, the existing contamination is presumed to be legacy. However, literature 
suggests that lead is transported in urban runoff predominantly by sediments and Hudson Bayou is a 
highly urbanized basin. Therefore, while treatment of stormwater runoff from the Hudson Bayou basin 
may not eliminate the legacy contaminants in the Bayou it can significantly reduce the future 
accumulation of these deposits. To this end an evaluation of the potential opportunities for development 
of storm water best management practices was prepared. This included individual improvements such as 
replacement of stormwater inlets with treatment boxes as well as implementation of regional 
improvements like the incorporation of sediment traps and regional stormwater detention systems in 
future planned City and County projects such as Payne Park near US 301 and Ringling Blvd. 

During the course of this study, several limitations to providing reductions to the pollutant loading to 
Hudson Bayou became evident. High groundwater elevations will require significant area for 
construction of wet or dry treatment facilities for relatively small treatment volumes. Considering the 
built-out nature of the basin, it was difficult to identify sizable parcels of land for the creation of such 
facilities. 

A possible option for water quality treatment on existing transportation corridors such as US 41 and US 
301 include the replacement of select existing inlets with "smart boxes" or water quality inlets. The 
manufacturers of these treatment systems indicate an estimated 80% reduction in pollutant loading for 
total suspended solids (TSS) for flows up to 25 cfs. Literature review indicates that heavy metals can be 
assumed neither to decay nor volatilize and therefore are generally transported in particulate form. The 
80% reduction in TSS pollutant loading therefore can be applied to the heavy metals as well. These are 
constituents including cadmium, copper, zinc and lead. While laboratory testing results suggest high 
levels of removal for particulates, these devices are highly sensitive to flow-rate. Actual field results of 
removal efficiencies may vary significantly. However, based on the high price and scarce availability of 
land even at reduced removal efficiencies, these devices may provide measurable reductions in pollutant 
loads to Hudson Bayou. 

Discussions were held with Sarasota County and City of Sarasota staff to identify planned projects that 
could provide an opportunity to incorporate additional water quality components. The list of identified 
projects is provided below. 

5-1 SCJVLE 



Sarasota County I City of Sarasota 

SCAT Downtown Transfer Station 

Little Five Points Stormwater Improvements 

Arlington Canal Stormwater Improvements 

Euclid Canal Stormwater Improvements 

School A venue By-pass Stormwater 
Improvements 

Hillview-Laurent Stormwater Improvements 

Osprey Oak - Ohio Stormwater Improvements 

Payne Park 

FDOT 

US 301 @ US 41 Intersection Improvements 

US 41 @ lOth Street Intersection 
Improvements 

Many of these projects such as Hillview-Laurent and Little Five Points may lend themselves to 
incorporation of the 'smart boxes' noted previously. However, care will need to taken during design to 
account for the additional hydraulic losses these devices may impose on the system. The Payne Park 
project is the only one that seems to provide an opportunity to implement stormwater treatment on a 
regional scale. The final plan has not been chosen, but planning documents show stormwater ponds and 
water features within the park design. This approximately 40-acre facility is to be located south of 
Ringling Blvd. and east of US 301. The potential basin area within Hudson Bayou that could 
conceivably be routed to the Park is 100 acres. In addition to new ponds in the Park, there is an existing 
1.5-acre treatment pond that serves the Judicial Center located near the northwest corner of the property. 
It appears feasible to double the surface area of the pond without impacting the Park plan. Based on this 
scenario and assuming one foot of storage in the pond approximately 1.5 acre feet of additional volume 
could be created. Assuming 1" of treatment in a wet pond and a 5:1 ratio of contributing area to 
treatment pond area this could provide wet detention treatment for 7.5 acres of basin area or 7.5% of the 
potential contributing area. Engineering study costs associated with a basin study to identify potential 
BMP projects basin-wide are anticipated to range from $20-$30 per acre. 

The open channel in Luke Wood Park provides an immediate "at-hand" opportunity to institute a low 
cost best management practice to control erosion-snagging, regrading the channel slope, and 
stabilization could be accomplished by staff or under a low cost, short term contract. 
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6.0 ADDITIONAL ISSUES 

Once a determination of toxicity and potential risks to public health is made, further analysis may be 
necessary. These additional steps should be considered prior to developing a dredging program. 

1. Further sampling should take place up and downstream of the present sample area to better 
define the limits of dredging. Past data indicates that the levels of lead are significantly lower in 
the Bay, but lead levels at the west end of the transects show levels above the TEL. Further 
sampling should also be done upstream to US 41. As the channel narrows significantly upstream 
of US 41, the scour potential is much greater. Therefore, deposits of contaminated sediments in 
these upstream areas are less likely to exist. 

2. At select additional sites throughout the project area, multiple vertical samples should be taken in 
order to determine whether the full column of sediment needs to be removed or only a portion of 
it. This may help limit the dredging and therefore, the overall costs. 

3. Biological sampling should be conducted to determine the extent of the area where shellfish 
harvesting should be limited. 

Based on observations within the Bayou, navigation appears to be limited in some areas- particularly 
the North Branch. It may be practical to dredge this area simply for navigational purposes. Improved 
Best Management Practices in the surrounding basin should reduce the sediment/pollutant load and also 
the frequency of this activity. 

While not the focus of this study, much conversation has ensued regarding the original source of the 
legacy pollution present in the Bayou. Should the groups involved wish to pursue identification of the 
original source(s), it will likely be a costly and time consuming endeavor. Assistance in this area can be 
requested from the Florida Department of Environmental Protection (FDEP). A written request 
accompanied by this report can be forwarded to the Tampa office of FDEP for review by the Site 
Investigation division. 
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7.0 CONCLUSIONS AND 
RECOMMENDATIONS 

The available data suggest the following conclusions: 

• The existing contamination is presumed to be at great part due to legacy sources. 

• Testing results and literature research indicate it is reasonable to assume that the lead 
contamination is predominately bound in the sediments on the Bayou floor. 

It is recommended that the following steps be taken to pursue removal and/or mitigation of continuing 
sources: 

• Although feasible, dredging was considered potentially problematic due to resuspension and 
transport of the contaminated sediments. While the prevention of this is possible, it will likely 
be a lengthy and costly process. Prior to committing to a dredging process we recommend the 
County send this report to the State of Florida Department of Health and request an evaluation 
of the risk of public health exposure for the Bayou. Should it be determined that dredging is the 
selected approach, we recommend that additional sampling be performed in the mouth and 
forebay areas of the Bayou to better define the limits of the dredge area. Additionally, more 
detailed sampling should be performed to establish the stratification of the contaminated 
sediments. This may result in a reduction of the dredge volume. In addition to full scale 
dredging, limited navigational dredging may also be considered. However, the same permitting 
issues as those associated with more wide-spread dredging will likely still need to be addressed. 

• Literature suggests that urban runoff is a significant source of heavy metal contamination (as 
bound to sediments) in highly urbanized basins such as Hudson Bayou. Therefore, while 
treatment of stormwater runoff from the Hudson Bayou basin may not eliminate the legacy 
contaminants in the Bayou it can significantly reduce the future accumulation of these deposits. 
It is recommended that the City and County look for every opportunity to incorporate individual 
water quality treatment devices in future roadway projects such as Little Five Points and 
Hillview-Laurent. Additionally, as limited as they may be, the City and County need to take 
every opportunity to construct regional treatment facilities when feasible in conjunction with 
other planned projects such as Payne Park. Finally, specific attention should be given to 
instituting stabilization of the open channel in Luke Wood Park to prevent future erosion in this 
area. 
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Number 
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Table A-1 
Sarasota County 

Hudson Bayou Stormwater Sampling 

Date :source or 
Location Sampled Watershed Sample Laboratory 
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(ppm) Lead (ppm) 
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Hudson Bayou, north of Brewer Pl., near 

24A 117.6 109.4 24.25 0.331 0.080 3.37 3150 Hudson Bayou 24A 04/15/91 41. 

Hudson Bayou, north of Brewer Pl., near 
24A. 121.0 76.4 43.64 0.052 0.095 3.20 7390 Hudson Bayou 24A 04/15/91 US41. 

Hudson Bayou, north of Brewer Pl., near 
24A.. 307.8 589.1 115.78 1.938 0.131 4.14 15190 Hudson Bayou 24A 08/05/91 41. 

24A ... 257.1 409.9 76.22 1.386 0.148 3.18 7840 Hudson Bayou 24A 08/05/91 Hudson Bayou, north of Brewer Pl., near 41 

24B 199.2 82.4 73.06 0.127 0.266 7.99 19130 Hudson Bayou 24B 04/15/91 Hudson Bayou at Orange Ave. bridge 

24B. 195.1 214.1 92.45 0.599 0.336 8.80 27290 Hudson Bayou 24B 04/15/91 Hudson Bayou at Orange Ave. bridge. 

24B .. 196.2 192.7 77.53 1.490 0.372 4.06 21990 Hudson Bayou 24B 08/05/91 Hudson Bayou at Orange Ave. bridge 

24B •.. 195.5 202.5 76.41 1.259 0.278 5.80 19700 Hudson Bayou 24B 08/05/91 Hudson Bayou at Orange Ave. bridge. 

24C 6.7 6.4 3.72 0.332 0.009 0.71 2150 Hudson Bayou 24C 04/15/91 Sarasota Bay near Hudson Bayou mouth 

24C. 3.0 5.9 1.94 0.041 0.008 0.62 1080 Hudson Bayou 24C 04/15/91 Sarasota Bay near Hudson Bayou mouth 

Excerpted from 'Water and Sediment Quality: Trends and Status for Sarsota Bay", Mote Marine Laboratory, July 14, 1992 9/712001 
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PROPOSED SAMPLING PROGRAM TO DEFINE THE AREAL 

EXTENT OF CONTAMINATED SEDIMENTS 

IN HUDSON BAYOU 

The following describes the recommended sampling program methodology to define the areal extent of 
contaminated sediments within Hudson Bayou. Please reference the attached Figure 1 for the field 
layout of the sampling grid. 

1. Establish a transect reference line along the south shoreline in 50 yard intervals from the east face of 
the Osprey Avenue Bridge east for 300 yards. Establish similar line from west face of Osprey 
Avenue Bridge west for 200 yards. Transects will be established perpendicular to the centerline of 
the channel. 

2. Extend Transect 6 into the unnamed tributary from Luke Wood Park generally along the centerline 
of the channel to a point approximately 135 yards from the south shoreline. Adjust the transect 
alignment at the weir to stay in the center of the tributary. 

3. Extend Transect 11 into the North Branch generally along the centerline of the channel to a point 
approximately 300 yards from the south shoreline. 

4. Establish a transect reference line along the south shoreline in 50 yard intervals from the east face of 
the Orange A venue Bridge east for 200 yards and west for 200 yards from the east face. 

5. Along each transect establish sampling stations at 50 feet from each shoreline. In wider sections of 
the Bayou, mid-channel samples should also be taken. As shown in Figure 1, this occurs at eight of 
the transects (numbered from the east, this occurs at transects 3,4,5,8, 17, 18, 19, and 20). Number 
each sample site starting from the south shore using the transect number frrst as shown for Transect 
1 on Figure 1. 

6. For the North Branch, the sites will be 50 feet from the south shoreline, mid-channel and every 100 
feet to a point 800 feet from mid-channel. 

7. For the Luke Wood Park tributary, the sites will be 50 feet from the south shoreline, mid-channel 
and every 100 feet to a point 300 feet from mid-channel. 

8. At the Osprey Avenue Bridge transect, only a mid-channel sample should be taken due to the narrow 
nature of the Bayou. 

9. Total sample sites will be 58. 

10. At each sample site a probe should be used to determine the depth of accumulated sediment and an 
approximate mid-depth sample obtained for physical classification and chemical testing. 
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PROPOSED SAMPLING PROGRAM TO DEFINE THE AREAL 

EXTENT OF CONTAMINATED SEDIMENTS 

IN LUKE WOOD PARK 

The following describes the recommended sampling program to define the areal extent of contaminated soils 
within Luke Wood Park. Please reference Figure I for the field layout of the sampling grid. 

I. Establish Transect Reference Line A (east-west) along the south property line. Use the existing primary soil 
contamination site at the tree east of the open channel in the park to set the first transect line. Establish 
Transect Reference Line B (north-south) perpendicular to TRL A at the tree sample site. Then establish a 
fifty-foot grid from the tree sample site from the intersection of TRL A and TRL B. See Figure I for grid 
numbering. 

2. Sampling sites will be established based on the intersection of the Transect Reference Lines (grid point 1A-
6B). Sample grid points based on the following table: 

X X X 

X X X 

X X X X X X X X 

X X X 

X X X X X X X X X X 

17B 16B 15B 14B 13B 12B llB lOB 9B 8B 7B 6B 5B 4B 3B 2B 1B 

3. A core group of samples will be taken centered on the referenced tree near grid point 6B-3A where the TRL 
A grid number (6) is called out frrst. This core sample group will have a total of twelve samples. 

4. Take additional samples, outside of the core samples, east and west on a 100-foot grid. This will add a total 
of 15 sample sites. Adjust the sample at grid point 2B-4A to lie within the open channel. 

5. The total sample sites for the park is 27. 

6. At each sample site a probe should be used to collect a sample from approximately 15 inches below the 
surface. 1f necessary, an open pit can be excavated, but care should be taken to insure that the collected 
material is from the desired depth. 
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Table C-1 
Coordinates for Hudson Bayou Sampling Locations 

X & Yare State Plane, NAD83(90), FL West, U.S. Survey Feet 
Zis NGVD29 

Longitude is Decimal Degrees (DD) West- NAD83 
Latitude is Decimal Degrees (DD) North - NAD83 

,_, "o"~"l.74 ,, v :.14 z-4.50 ~.5314•)14 27. 
1-2 .99 IV01::113.54 -3.11 82.5312 .74 g1. 

1 A-68 4~~!i:>~ fld 1' 17 1 0.82 82.5317 473 27. ~: 
2-1 )1 1 UO I I 0~ -3.67 82.5317372 gl. 
2-2 483570.63 ,, -2.77 82.:l;jl:lll12 27. 

;:;~; ~ .!i!i ~g:~~ ~ ~~. 
2A~~ 483124.08 l' : :>d 1 0.32 R:> "oo 27. 
£/\~ 1· 1.08 9.87 27. 
~ 483724.06 1088951.18 12.6C 82.53113 27. 
2.)'1:48 ,, ,~ 10.86 82.53143 27. 
2A-68 1~ S2 17 10.78 12.5l 174~ 27. 
2A-88 dR~d:>d 1 • . 71 1 0.9C ' !i: :>O!idi; 27. 

3-1 '+O->->Io.l3 1• ::>d -4.08 !B361 27. 
3-2 dR~~Q:> Q< 11 7.9 -~30 R:> "~21391 27.3261164 
3-3 :>~ 1 u 1.2• -3.57 R:> !i: 27. 

lA-58_ 483574.48 1• 11.87 82.5315920 27~ 
lA-78 483474.49 10Ronn~ ~o 11.73 82.5319000 27. 
lA-88 ~v;c: 17 11.70 ~460 27., 
4-1 .<LR~:>~n Rn ~99. -'ill __13g.,~386 27.3261454 
4-2 : ~ 1• i.8 -: .55 R:> 27. 19 
4-3 ~ luoo.:: :1.5 -:>.18 27. 

4A-108 .<I.R~~:>.<1.91 10Ron;.<L<; 11.51 R:> 27. !87744 

~ 1 11.2C 27~ 
~ ~51.1 12.49 12.5:111294 27~ 

~4~A--~1 ~8 or '~ 12.7C ~"'"'I" 27~ 
~n-, 41 1574. ~!i24 12.42 ~ 113 27~ 

~ 12.53 ~ .. =~ 27~ 4A-:'8 ~~:~~~--~112~.61'1+---~~~~u~~vw~--~2!:7~~.~~ 
4A-88 '1 12.31 !:> 27.-><:ot * 

5-1 !9 ~)1 -6.67 27. "!.::!: 
5-: 483118.58 1088:!51. -2.13 R:> 27. 
5-: 483153~ 2.8 -1. )1 R~ !79: ~~~ 

_§."1-!;8 48l >f:>. !.4 12.69 :.:.':!: .01~ 
5A-68 4R~I!i:>!i )89102.86 12.70 :.::> 1 I '+'II 27. 

_§.f\-78 13 ~89103.28 12.85 27~ 
6-1 .d.R~Qo~.11 1• !.21 -6.99 R:> f~ 2!7~~. 

jl-2 ~5 1uoo->o:.75 -3.41 '2.L 
>-3 : o:;n 1 • o -3.87 R~ ~~: ~ ~ 

~;:--::'-':;::-::-+-&-:= •.29 ~ ',6 -~::: ~;; 27. I<: I ( IV 
_§1-48 ~ 1089152.0 13.04 27 
6, \-68 dR~!i:>!i 75 @!.,!;11: 5~2! .. 8~6 _ ___!1~ 3···2: 11: 5!!L_ _ _:8!!=:2.:>~·<"~llf~l'l:!_ll!L_ : __ 2~!:7:.:..:'· ~~:>Con.<L~i'72~ 
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Coordinates for Hudson Bayou Sampling Locations 
X & Yare State Plane, NAD83(90), FL West, U.S. Survey Feet 

Z is NGVD29 
Longitude is Decimal Degrees (DD) West- NAD83 
Latitude is Decimal Degrees (DD) North - NAD83 

X Y Z L L I) 

6A-8B .75 1089153.70 12.73 
7-1 482810.14 .23 -6.73 
8-1 11 -4.54 
8-l 4S: )73.30 1 08~ -4.19 
8< 1.03 11 : r:;,:; -2.74 

f-~1·1:--t--c4,;:ii2so: .12 IV ·4.01 
1-2 4!i2sii .78 11 11 -3. 
J·· 11 .R~ -4. 

1 1)-2 "-' ?AAn 11 -4.• 
11·1 IUC 1/.03 ·3.80 
11_-: 41 !:!11.21 1 oa ~.46 -5.60 
11-: 48:!194.05 I UO_( 5.85 ·2.901 
11-• 48:!188.77 11 .tn -2.13 
11· ~81.52 11.Jo< ~, -2.47 
11-· 482173.92 11 -2.25 
11- 482176.29 11 : ,:;~ -3.05 
11·8 482176.15 1itO_:>I,I07.84 ·2.4: 
11-9 482162.11 1089160.19 -1.79 

11-10 48214E '6 11.Jo""'"7.30 -1.15 

R? 1111:1 

R? 

DOC 

ro: 

R?'i~~ 

27~'10'1 
27~13 
27. 

2: ""/ 
27.<1<::/UOO<I 
2: 
27 ~i::/li::Ot 
27. 11 
27. 
27. 

27.o>.t. '"" 
2: >18 
27.<1<::11 "~ 
27.o>.t.t roo 1 

27. 128217' 
27.~ 
27.~ 
?7 13 

16·1 481461.52 08826' .98 -6-:94 R? ?7 t.t.~ 
16-2 48'1<l<IR -6.43 121 27~ 
1'1-1 48' 0881 .70 -5.72 ? 27. 
17-2 481: 108 11 ~ _-7.44 !g.~ 27~2· 
17-3 481290.1 10!S2'i4.18 -7.48 ? >11<:: 27. 
1: -1 481: '.83 11 :.16 -5.93 2~ 
111-2 481 1.46 101181)5~ _-7_.37 ?r:;~~~=~ ~?~7'.3~261~:12 
111-3 481 1.97 108,!!!i:!;:;1.9~6 __ ::;-4·~···23_~?~~~~ 27. 
19-1 ]11073.)8 108_7_! ;z.13 -7.16 ~ 27~ 

I-* 19·2;;---t--:4~!1_0?~ ~r:; 1 Q! 17! IR<l Q, -6.77 R? 27. 
19-3 ~· )9 1011!!1l18.651 -4.73 2~ 
20-1 lOt .03 -7.16 ?7 
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Table C-2 
Sarasota County 
Hndson Bayon 

Sediment SampHng for Lead 
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Sarasota County 
Hudson Bayou 

Sediment SampliDg for Lead 

(Red-above PEL, Yellow-between TEL and PEL, Green-below TEL) 
Purple shading indicates lab blank sample 
Sampling performed by Driggers Eng. Serv. Inc. 
Laboratory Testing by ELAB, Inc (Method SM2540G-Percent Solid, 6010-Lead) 

C-4 



TopEl. 

01-1 -4.5 
01-2 -3.11 
02-1 -3.67 
02-2 -2.77 
03-1 -4.08 
03-2 -4.3 
03-3 -3.57 
04-1 -6.74 
04-2 -3.55 
04-3 -3.18 
05-1 -6.67 
05-2 -2.73 
05-3 -1.01 
()il-l -6.99 
06-2 -3.41 
06-3 -3.87 
06-4 -2.44 
06-5 0.85 
07-1 -6.73 
08-1 -4.54 
08-2 -4.19 
08-3 -2.74 
09-1 -4.()1 
09-2 -3.34 
10-1 -4.98 

~ ~ 

11-0T T6 
11-02 -2.9 
11-03 -2.13 
11-04 -2.47 
11-05 -2.25 
11-06 -3.05 
11-07 -2.47 
11-08 -1.79 
11-09 
11-10 -1.15 
12-1 -4.33 

Table C-3 
Sarasota County 
Hudson Bayou 

Sediment Removal Volume Calculations 

I El. Thick (In) width (ft) length (ft) 11¥11 t111cli 
-6.4 23 180 340 24.5 
-5.3 26 
-7.8 54 180 34.0 
-3.9 14 
-7.3 39 240 680 32.7 
-6.1 21 
-6.7 38 
-9.2 29 240 23.0 

-6 29 
-4.1 11 

-9 28 240 19.0 
-4.3 19 
-1.8 10 
-8.3 16 240 18.3 

-6 31 
-4.5 8 

-4 19 100 260 19.0 
-0.65 18 100 18.0 

-7.1 4 180 720 4.0 
-6.4 22 180 17.0 
-5.1 II 
-4.2 18 
-5.6 19 180 24.0 
-5.8 29 
-6.4 17 180 15.0 

~ _Q 

773. 19 18o 19.5 
-4.6 20 
-5.1 36 100 500 36.0 
-4.1 19 100 19.0 
-4.5 27 100 27.0 

-6 35 100 35.0 
-5.9 41 100 41.0 

-3.04 15 80 440 15.0 
80 40.0 

-4.5 40 80 40.0 
-7.5 38 160 800 37.5 

C-5 

end area (sf) 1 (cy] 

367.5 

510.0 
5,525 

653.3 

460.0 

380.0 

366."1 

11,711 
158.3 
150.0 1,485 

60.0 
255.0 

360.0 

225.0 

292.5 
6,360 

300.0 
158.3 
225.0 
291.7 
341.7, 4,877 

100.0 
266.7 
266.7 3,440 

500.0 



12-2 
13-1 
13-2 
14-1 
14-2 
15-1 
15-2 
16-1 
16-2 

17-1 
17-2 
17-3 
18-1 
18-2 
18-3 
19-1 
19-2 
19-3 
20-1 
20-2 
20-3 

-4.43 
-4.58 
-4.62 
-4.83 
-4.52 
-5.55 
-5.65 
-6.94 
-6.43 

-5.72 
-7.44 
-7.48 
-5.93 
-7.37 
-4.23 
-7.16 
-6.77 
-4.73 
-7.16 
-6.37 
-5.39 

Sarasota County 
Hudson Bayou 

Sediment Removal Volume Calculations 

-7.5 37 
-8.3 44 160 31.5 
-6.2 19 
-9.1 51 160 32.5 
-5.7 14 
-8.9 40 160 32.0 
-7.7 24 
-8.2 15 160 13.0 
-7.3 11 
-9.7 48 240 680 38.7 

-11.1 44 
-9.48 24 
-10.1 50 240 35.0 

-9.4 25 
-6.7 30 
-9.7 30 240 27.3 
-9.2 29 
-6.7 23 
-8.6 17 240 27.7 

-10.1 45 
-7.1 21 

Total Volume (cy) 

234 llft"llaHI(ppm) I 26 llft"l ....... (lo) I 4420 I _...,.(II) I 

C-6 

420.0 

433.3 

426.7 

173.3 
11,575 

773.3 

700.0 

546.7 

553.3 

16,202 
61,175 
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