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SECTION 1.0 

INTRODUCTION  

1.1 PURPOSE  

EE&G Environmental Services, LLC (EE&G) was retained by Tegal Ventures Limited, the 
Client, to perform a Phase II Environmental Site Assessment (ESA) of the Vacant Parcel – 10 
Acres property, located at 9901 Gladiolus Drive, Fort Myers, Lee County, Florida (hereafter 
referred to as the “Property”).    The Property is further described as Folio Strap Number: 33-
45-24-00-00006.0010.  

In August 2011, EE&G prepared a Phase I ESA for the Property to assess for recognized 
environmental conditions (RECs).  EE&G identified the following RECs or site concerns during 
the performance of the Phase I ESA:    

 

The historical agricultural usage of the Property for approximately 20 years.  The 
potential for agrichemicals to remain in the soil and/or groundwater exists.  

 

The historical dumping of unknown materials at the western portions of the Property.   

 

The historical dumping of unknown materials across the western adjoining property.  

Based on these findings, EE&G recommended that a Phase II ESA be conducted to assess for 
impacts to the soil and/or groundwater at the Property. 
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SECTION 2.0 

PHASE II ESA METHODOLOGIES  

To assess the quality of the soil and groundwater at the Property, samples were collected 
utilizing the direct-push technology (DPT) drilling in accordance with the standard practice set 
forth in ASTM Designation E 1903-97.  Access to the southwestern portion of the Property was 
unavailable to the drill rig due to forested areas; therefore, a stainless steel hand-auger was 
utilized to collect soil samples and for installation of two monitoring wells.   

Sampling was conducted in accordance with Florida Department of Environmental Protection’s 
(FDEP’s) Standard Operating Procedures (SOPs), as specified in Chapter 62-160, FAC.  The 
samples were collected in laboratory supplied, pre-cleaned sample bottles, placed on ice, and 
transported to a National Environmental Laboratory Accreditation Conference-certified 
laboratory for analyses.   

The DPT soil sampling technique involved hydraulically driving a sampling core device to the 
desired depth, collecting the soil sample in acetate liners and extracting the device.  On October 
5, 2011, EE&G advanced eight soil borings designated SB-1 through SB-8 at the following 
locations:  

 

SB-1 thru SB-5: Located across the eastern and central portions of the site, in former 
agricultural areas.    

 

SB-6, SB-7 and SB-8: Located at the southwestern portion of the site, in the vicinity of 
the former dumping of materials.    

Refer to Figure 1 for a map illustrating the soil boring locations.    

The soil borings were screened in the field to assess for the presence of organic vapors, and to 
visually assess the soils for indications of petroleum staining or unnatural discoloration.  Soil 
borings typically extended to 4 feet BLS (with the exception of SB-6, SB-7 and SB-8, which 
terminated at depths of approximately 1.5 to 3-feet BLS).  The depth at which the groundwater 
interface was encountered was between 0.5 to 1 foot BLS.  Samples were retrieved in 4-foot 
acetate liners in order to isolate and maintain the sample integrity and were then segregated 
into 2-foot intervals for field analysis.  The soil samples were transferred from the acetate liners 
into pre-cleaned 8-ounce soil jars until half-full, covered with aluminum foil, and allowed to 
equilibrate to obtain representative readings.  The soil samples were screened utilizing a Heath 
Tech Detecto-Pak III Organic Vapor Analyzer (OVA), equipped with a Flame Ionization Detector 
(FID). The OVA/FID was utilized with, and without a charcoal filter to assess for the presence of 
naturally occurring methane.  The net OVA/FID readings were interpreted to assess for the 
presence of volatile organic compounds, indicative of a petroleum hydrocarbon or chlorinated 
solvent source.  OVA/FID results generated from field-testing of soils were compared with the 
action level established in the Florida Department of Environmental Protection (FDEP) 
“Guidelines for Assessment and Source Removal of Petroleum Contaminated Soils” dated May 
1998.  The action level defined by these guidelines is 10 parts per million (ppm) of organic 
vapors. 
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Five soil samples were collected from the approximately 0 to 1 feet BLS interval from soil 
borings SB-1 and SB-5.  These five surficial soil samples were analyzed for the following 
parameter:  

 
Total Arsenic by EPA Method 6010B  

Three soil samples also were collected from soil borings SB-6, SB-7 and SB-8 from the 
approximately 0 to 1 feet BLS interval and analyzed for the following parameters:  

 

Total Arsenic, Barium, Cadmium and Lead by EPA Method 6010B 

 

Polynuclear Aromatic Hydrocarbons (PAHs) by EPA Method 8270D 

 

Total Petroleum Hydrocarbons (TPH) by Method FL-PRO  

EE&G collected shallow interval groundwater samples from five DPT sample points designated 
GP-1 and GP-5 (which corresponded to the soil sample locations SB-1 thru SB-5).  The DPT 
groundwater sampling technique utilized a Screen Point 15 (SP15) sampler, in which a 
decontaminated unit was threaded onto the leading end of a probe rod and driven to the desired 
sampling interval.  While the sampler was driven to a depth, O-ring seals at the drive head and 
expendable drive point provided a watertight system.  Once at the desired sampling interval, the 
drive rod was retracted to expose the 4-foot long screened interval and allow access for 
groundwater sampling.  The depth to groundwater was encountered was between 0.5 to 1 foot 
BLS; therefore, the DPT sampling points were screened from surface grade to a depth of 4-feet 
BLS.  EE&G also installed two 1-inch diameter temporary monitoring wells (TMW-1 and TMW-2) 
at the southwestern boundary of the Property, which consisted of a PVC screened interval from 
surface grade to a depth of approximately 2 to 4 feet BLS.  Prior to sampling, the DPT and TMW 
sampling points were purged using a peristaltic pump until field parameters (pH, turbidity, 
dissolved oxygen, temperature and conductivity) stabilized to ensure a representative sample of 
the groundwater was collected.      

Shallow interval groundwater samples were collected from GP-1 thru GP-5 and analyzed for the 
following parameter:   

 

Total Arsenic by EPA Method 200.7  

Shallow interval groundwater samples were collected from TMW-1 and TMW-2 and analyzed for 
the following parameters:   

 

Volatile Organic Compounds (VOCs) by EPA Method 8260B 

 

PAHs by EPA Method 8270D 

 

TPH by Method FL-PRO  

Refer to Figure 1 for a map illustrating the groundwater sampling locations. 
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SECTION 3.0 
PHASE II ESA FINDINGS  

Groundwater analytical results were compared with the FDEP’s Contaminant Cleanup Target 
Levels, per Chapter 62-777, FAC, which regulates the Groundwater Cleanup Target Levels 
(GCTLs; a.k.a., No Further Action criteria) and Natural Attenuation Default Source 
Concentrations (NADSCs; a.k.a., Monitoring Only criteria). Soil analytical results were 
compared with the FDEP Contaminant Cleanup Target Levels, per Chapters 62-777, FAC, 
which regulate Soil Cleanup Target Levels (SCTLs) for residential-use direct exposure, 
commercial-use direct exposure and leachability concerns.    

3.1 SOIL LITHOLOGY AND VISUAL CHARACTERISTICS  

Soil samples collected from the site via direct-push were examined for lithologic characteristics, 
and the lithologic column generally consisted of the following:   

 

0 to 1 feet BLS – Brown Fine Sand 

 

1 to 2 feet BLS – Brown and Tan Fine Sand 

 

2 to 4 feet BLS – Dark Brown Fine Sand  

EE&G did not observe the presence of buried debris within the soil borings.  No unusual odors, 
staining or discolorations were noted within the soil samples.   

3.2 OVA RESULTS  

OVA results generated from field-testing of soils were compared with the action level 
established in the FDEP’s “Guidelines for Assessment and Source Removal of Petroleum 
Contaminated Soils”, dated May 1998.  The action level defined by these guidelines was 10 
parts per million (ppm) of organic vapors, which applies to soils collected above the water table.     

Net OVA samples from the soil borings did not reveal readings above 10 ppm.  Detectable 
concentrations of methane were observed within the soil samples, ranging from 180 ppm to 480 
ppm.  The OVA results are summarized in Table 1.  

3.3 SOIL ANALYTICAL RESULTS  

Based on comparison to the SCTLs, EE&G noted the following with regard to the soil analytical 
results:  

 

Total arsenic was detected in the soil samples collected from SB-1 thru SB-5 at 
concentrations ranging from 0.141 milligrams per kilogram (mg/Kg) to 0.741 mg/Kg.  
None of these samples exceeded the 2.1 residential-use direct exposure mg/Kg SCTL or 
12 mg/Kg commercial-use direct exposure SCTL.    

 

Low concentrations of barium, chromium and lead were detected in soil samples SB-6, 
SB-7 and SB-8; however, these concentrations did not exceed their applicable SCTLs.   

 

Soil samples SB-6, SB-7 and SB-8 did not exhibit detectable concentrations of PAHs or 
TPH above the laboratory method detection limits.  

Copies of the soil analytical results and chain-of-custody (COC) form are provided in Appendix 
A.  The soil analytical results are summarized in Table 2.      
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3.4 GROUNDWATER OBSERVATIONS  

During the sampling effort, neither free-floating product (FFP), petroleum sheen, nor a 
hydrocarbon odor were observed on the groundwater from the direct-push sampling points or 
temporary monitoring wells.     

3.5 GROUNDWATER ANALYTICAL RESULTS  

Based on comparison to the GCTLs, EE&G noted the following with regard to the groundwater 
analytical results:  

 

Groundwater samples collected from GP-1 thru GP-5 exhibited detectable 
concentrations of total arsenic ranging from 0.006 milligrams per liter (mg/L) to 0.024 
mg/L.   The concentrations detected in GP-2 (0.019 mg/L), GP-3 (0.011 mg/L) and GP-5 
(0.024 mg/L) exceeded the 0.010 mg/L GCTL, but were below the 0.10 mg/L NADSC.      

Based on these detections, which were slightly above the GCTL, EE&G requested that 
the field-filtered samples for GP-2, GP-3 and GP-5 be analyzed for dissolved arsenic.  
The groundwater samples exhibited dissolved arsenic concentrations as follows, which 
also exceeded the GCTL: GP-2 at 0.018 mg/L, GP-3 at 0.011 mg/L and GP-5 at 0.023 
mg/L.    

 

Neither VOCs, PAHs nor TPH were above the laboratory’s method detection limit in 
groundwater samples analyzed from TMW-1 and TMW-2.    

A copy of the groundwater analytical results and COC forms are provided in Appendix A.  The 
groundwater analytical results are summarized in Table 3.      



: Phase II Environmental Site Assessment - DRAFT October 2011  

Vacant Parcel Phase  II ESA 2011-3183  

SECTION 4.0 
CONCLUSIONS AND RECOMMENDATIONS  

Based on the field observations & soil and groundwater analytical findings, EE&G has 
concluded the following:  

 
Surficial soils samples analyzed for the presence of total arsenic in the eastern and 
central portions of the Property (in the former agricultural areas), did not exhibit 
concentrations above the FDEP residential-use direct exposure SCTLs.    

 

Three surficial soil samples and two groundwater samples collected from the 
southwestern portion of the Property (in the area of apparent former dumping of 
unknown materials), did not exhibited elevated concentrations of the analyzed 
parameters.    

 

Three of the five direct-push groundwater samples collected from the former agriculture 
area at the eastern and central portions of the Property exhibited low concentrations of 
total and dissolved (field-filtered) arsenic, ranging from 0.011 mg/L to 0.024 mg/L, which 
slightly exceeded the 0.010 mg/L GCTL.     

Based on the Phase II ESA findings, EE&G does not see any obstacle to the proposed 
commercial redevelopment plan (see Appendix B).  It is not uncommon to find arsenic impacts 
as a result of historic agricultural usage, and there are numerous examples across the State of 
Florida of both residential and commercial redevelopment on sites impacted with remnants of 
agrichemical application.    

Considering that none of the soil samples tested contained total arsenic above the SCTL, EE&G 
recommends that two permanent monitoring wells be installed in the immediate vicinity of GP-2 
and GP-5 to re-assess for the presence of arsenic-affected groundwater.  The use of permanent 
wells can often reduce the amount of turbidity and are more representative of actual 
groundwater quality.    

If the re-sampling event confirms the presence of arsenic above the GCTL, then it is possible 
that additional assessment may be warranted to delineate the extent of affected groundwater.  
However, based on Phase II ESA sampling data, these low arsenic levels could be managed 
using Natural Attenuation Monitoring, and would not require active remediation.  Please note 
that if the presence of arsenic is confirmed, restrictions on the future use of the groundwater 
may be warranted, including a prohibition on use for potable or irrigation purposes.  
Furthermore, if dewatering is required for construction, then effluent may need to be monitored 
to determine if any treatment is warranted prior to disposal.    

Please note that the southwestern portion of the site could not be readily accessed for the 
performance of test pits to ascertain if any buried debris was located due to apparent historical 
dumping.  EE&G did not observe surface debris in this area of the site, nor in the soil borings 
from this area.  However, EE&G cautions that conditions may be different in other areas.  
Therefore, EE&G recommends that any potential debris be managed and disposed of properly if 
encountered during redevelopment of this area.   
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TABLES 



TABLE 1
SOIL OVA RESULTS

VACANT PARCEL - 10 ACRE
9901 GLADIOLUS DRIVE

FT. MYERS, FL

SOIL BORING 
DESIGNATION

DEPTH IN 
FEET

PARTS PER MILLION 
(TOTAL)

PARTS PER MILLION 
(WITH CARBON FILTER)

PARTS PER MILLION 
(NET)

0 – 2 250 250 <1

2 – 4 220 220 <1

0 – 2 350 350 <1

2 – 4 240 240 <1

0 – 2 480 480 <1

2 – 4 220 220 <1

 

0 – 2 270 270 <1

2 – 4 240 240 <1

0 – 2 180 180 <1

2 – 4 200 200 <1

SB-6 0 – 2 420 420 <1

0 – 2 310 310 <1

2 – 3 350 350 <1

SB-8 0 – 1.5 460 460 <1

Note: 
NF = Not charcoal filtered

SB-7

SB-5

SB-1

SB-2

SB-3

SB-4



TABLE 2
SOIL ANALYTICAL RESULTS
VACANT PARCEL - 10 ACRES

9901 GLADIOLUS DRIVE
FORT MYERS, FL

Sample Designation SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8
10/5/11 10/5/11 10/5/11 10/5/11 10/5/11 10/5/11 10/5/11 10/5/11

0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 0.5 0 - 1 0 - 1

Residential Commercial Leachability
Metals
 Arsenic 2.1 12 *** 0.142 (I) 0.212 (I) 0.141 (I) 0.170 (I) U 0.627 0.741 0.292
 Barium 120 130,000 1,600 NT NT NT NT NT 2.123 1.410 2.357
 Cadmium 82.0 1,700 7.5 NT NT NT NT NT U U U
 Chromium 210 470 38 NT NT NT NT NT 4.629 3.262 4.897
  Lead 400 1,400 *** NT NT NT NT NT 1.010 1.123 0.936
VOCs * * * NT NT NT NT NT U U U
PAHs * * * NT NT NT NT NT U U U
TPH by FL-PRO 460 2,700 340 NT NT NT NT NT U U U
Notes:
   Bold = Detected value in excess of cleaunp criteria
   All values given in milligrams per kilogram (mg/Kg)
   * = No group standard. *** = Assessd via SPLP or TCLP
   NT = Not Tested for this parameter
   I = Laboratory value between method detection and method reporting limits
   U = Analyzed but not detected

Parameter
Soil Cleanup Target Levels 

Date Collected
Depth (feet - BLS)



TABLE 3
GROUNDWATER ANALYTICAL RESULTS

VACANT PARCEL - 10 ACRES
9901 GLADIOLUS DRIVE

FT. MYERS, FL

GP-1 GP-2 GP-3 GP-4 GP-5 TMW-1 TMW-2
Date Sampled 10/5/11 10/5/11 10/5/11 10/5/11 10/5/11 10/5/11 10/5/11

Metals (mg/L)
  Total Arsenic 0.010 0.100 0.007 0.019 0.011 0.006 0.024 NT NT
  Dissolved Arsenic 0.010 0.100 NT 0.018 0.011 NT 0.023 NT NT
VOC (ug/L) *** *** NT NT NT NT NT U U
PAH  (ug/L) *** *** NT NT NT NT NT U U
TPH by FL-PRO (mg/L) 5.0 50 NT NT NT NT NT U U
Notes:
Bold = Indicates value in excess of cleanup criteria Groundwater Cleanup Target Level (GCTL) TPH = Total Petroleum Hydrocarbons
ug/L = micrograms per liter      mg/L = milligrams per liter Natural Attenuation Default Source Concentration (NADSC)
U - Analytical result below the laboratory method reporting limit. VOC = Volatile Organic Compounds
NT = Not Tested for this parameter. PAHs = Polynuclear Aromatic Hydrocarbons

Parameter GCTL 
*

NADSC
 * Sample Designation
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FIGURES      
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APPENDIX A  

ANALYTICAL RESULTS AND CHAIN OF CUSTODY FORM  
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APPENDIX B   

PROPOSED REDEVELOPMENT PLAN






