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Points to PonderPoints to Ponder

•• HistoryHistory
•• Acquisition ProgramAcquisition Program
•• CTLsCTLs
•• Sampling PlanSampling Plan
•• ASCTLASCTL
•• SummarySummary







Occurrence of Arsenic in Occurrence of Arsenic in 
the Environmentthe Environment

•• Naturally occurring (72% <0.8 mg/Kg)Naturally occurring (72% <0.8 mg/Kg)
•• AnthropogenicAnthropogenic

–– Industrial contributionIndustrial contribution
–– Agricultural contributionAgricultural contribution

•• Inorganic pesticides (Inorganic pesticides (insecticides and herbicidesinsecticides and herbicides))
–– Arsenic trioxideArsenic trioxide
–– Lead ArsenateLead Arsenate
–– Sodium ArseniteSodium Arsenite

•• Organic arsenical herbicidesOrganic arsenical herbicides
–– DMA, MMA, MSMA, DSMADMA, MMA, MSMA, DSMA



Arsenical Herbicides Enter Arsenical Herbicides Enter 
the Environment Via Two the Environment Via Two 

Routes:Routes:

•• Spills/MismanagementSpills/Mismanagement

•• Legal ApplicationLegal Application



Where  Applied ?Where  Applied ?
•• Rail Roads Rail Roads 
•• Right of Ways Right of Ways 
•• 1,290 Golf Courses1,290 Golf Courses
•• CemeteriesCemeteries
•• School PlaygroundsSchool Playgrounds
•• Public ParksPublic Parks
•• Sport FieldsSport Fields
•• Sod FarmsSod Farms
•• Electrical SubstationsElectrical Substations
•• Residential HomesResidential Homes
•• Agricultural FieldsAgricultural Fields



Contributing Factors to Contributing Factors to 
Environmental ImpactsEnvironmental Impacts

•• SolubilitySolubility
•• Rate of applicationRate of application
•• Frequency of applicationFrequency of application
•• Soil typeSoil type
•• Depth to groundwaterDepth to groundwater
•• Soil chemistry and coSoil chemistry and co--applicationapplication

–– Metals (iron)Metals (iron)
–– PhosphatesPhosphates
–– Chlorides and sulfatesChlorides and sulfates
–– SurfactantsSurfactants



Florida 
Greenways & Trails
Acquisition Program

Nature Coast State Trail
Dixie, Levy and Gilchrist counties

Purchased in 1996



Florida Forever FundsFlorida Forever Funds
$300 Million/year$300 Million/year

35%= $105 MM

22%= $66 MM

4.5%= $13.5 MM

Florida Forever/ARCFlorida Forever/ARC

Water Management DistrictsWater Management Districts

Florida Communities TrustFlorida Communities Trust

In holdings & AdditionsIn holdings & Additions
(State Parks, Forestry, FWC)(State Parks, Forestry, FWC)

35%= $105 MM

2% = $6 
MM

FRDAPFRDAP

1.5% = $4.5 MM

GREENWAYS & TRAILSGREENWAYS & TRAILS



To purchase land for trails, trailheads and paddling 
trail access points

$4.5 million annual allocation from Florida Forever
No match required and no cap on project funding
Management is typically subleased to a local
government or other entity for management
Key Point:
In order to be eligible, proposed lands for 
acquisition must lie within or adjacent to any 
corridor included on the Trail Network Opportunity 
Maps, updated in 2004.

Overview of the 
Acquisition Program







FDEP Regulatory CriteriaFDEP Regulatory Criteria
•• Soil Cleanup Target Levels   Soil Cleanup Target Levels   2.1 mg/kg2.1 mg/kg (residential) (residential) 

12 mg/Kg12 mg/Kg (industrial)(industrial)

•• Leachability SCTL            SPLPLeachability SCTL            SPLP analysis (EPA analysis (EPA 
method 1312)             method 1312)             

•• TCLPTCLP 5.0 5.0 mg/Lmg/L

•• MCL                           MCL                           10 10 μμg/Lg/L



Sampling PlanSampling Plan

––Depends on location and Depends on location and 
neighbors (land use)neighbors (land use)

•• residentialresidential
•• IndustrialIndustrial
•• recreationalrecreational



Sampling LocationsSampling Locations

Center 
Line 6 ft Off 

Center

12 ft Off 
Center



Longitudinal AssessmentLongitudinal Assessment

300’

500’

1,000’



Vertical AssessmentVertical Assessment
O O -- 66’’’’
66’’’’ –– 22’’

22’’ --44’’ and so onand so on



Range of Arsenic Concentrations Range of Arsenic Concentrations (mg/kg)(mg/kg) in in 
Surface Soils at two Rail Corridors in Surface Soils at two Rail Corridors in 

FloridaFlorida

Rail CorridorRail Corridor Total Arsenic (mg/kg)Total Arsenic (mg/kg)
GainesvilleGainesville ND ND -- 183183

Lake Alfred Lake Alfred –– Winter HavenWinter Haven ND ND -- 121121



Provisional Rail Scenario, Provisional Rail Scenario, 
ArsenicArsenic

_________________________________(TR*BW*AT)_________________________________________
(EF*ED*FC) * [(CSFo*IRo*TR) + ((CSFd)*SA*AF*DA*TR) + ((CSFi)*IRi*((1/100000000000)+(1/PEF)))]

SCTL

• Inputs:
• TR=1.00E-06 (unitless)
• BW=39 (kg)
• AT=25550 (days)
• EF=200 (days/year)
• ED=14 (years)
• FC=1 (unitless)
• CSFo=1.5 (mg/kg/day)-1
• CSFd=1.579 (mg/kg/day)-1
• CSFi=1.505 (mg/kg/day)-1
• RBA=0.33 (unitless)
• SA=4200 (cm2)
• AF=0.11 (mg/cm2)
• DA=0.001 (unitless)
• IRo=129 (mg/day)
• IRi=12.2 (m3/day)
• PEF=1.24E+09 (m3/day)

= 5.5. mg/kg







Application RateApplication Rate

•• 20 year application (twice a 20 year application (twice a 
month) could results in soil month) could results in soil 
concentration of 35 concentration of 35 –– 100 mg/Kg100 mg/Kg



Data ConclusionsData Conclusions

•• Soils show Arsenic levels above the Soils show Arsenic levels above the 
SCTLs.SCTLs.

•• The lower MCL for arsenic in The lower MCL for arsenic in 
groundwater could show violation in groundwater could show violation in 
future assessments.future assessments.

•• Other COCs:  PAHs, Dioxin, Lead???Other COCs:  PAHs, Dioxin, Lead???



ECsECs/ICs/ICs

Asphalt CapsAsphalt Caps
ShrubsShrubs

Management PlansManagement Plans











RevitalizationRevitalization



SummarySummary

•• All trails assessed to date show soil contamination All trails assessed to date show soil contamination 
with arsenic.with arsenic.

•• Continuous application of arsenicalContinuous application of arsenical--based based 
pesticides in active rail corridors is a potential pesticides in active rail corridors is a potential 
threat to groundwater.threat to groundwater.

•• Lowered arsenic MCL needs a closer evaluation of Lowered arsenic MCL needs a closer evaluation of 
concentrations of arsenic in soil for Leaching concentrations of arsenic in soil for Leaching 
Potential (develop sitePotential (develop site--specific Leachabilityspecific Leachability--SCTL).SCTL).
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