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February 12, 2018 
 

City of Fort Myers 
Public Works 
2200 Second Street 
Fort Myers, FL 33902 
(239) 321-7000  
 
Re: Transmittal Letter-Toxicological Review of Phase I Progress Report Data 

South Street Property 
FDEP ID: COM_288039  
3348 South Street 
Fort Myers, Florida 

 GFA Project No. 17-5281.02 
 
Mr. Richard Thompson, 
 
 
GFA International (GFA) is pleased to present the attached letter report provided by Geosyntec Consultants, 
Inc. (Geosyntec), regarding their review of the Phase I Progress Report for the South Street Property.  
Geosyntec’s review focused on possible health risks associated with the presence of Arsenic in the lime sludge 
waste material (LSWM), groundwater and standing water at the South Street Property. 
 
Based on their review of the data included in the Phase I Progress Report, Geosyntec’s conclusions 
included in their letter report are: 
  

• Since homes in the area are connected to the public water system which provides drinking water that is 
regularly tested to ensure compliance with applicable federal and state drinking water standards, 
significant exposure to any arsenic in local shallow groundwater is highly unlikely. 
 

• Results of standing water analyses suggest that the levels of arsenic in these water features do not 
present a concern for people might come into contact them while at the site, even if one were to 
assume an extreme scenario in which someone intentionally ingested significant amounts of water from 
these features. 
 

• It is unlikely that exposure to LSWM would be as intensive, as frequent, and occur consistently over a 
long duration consistent with the highly conservative exposure assumptions used by FDEP to develop 
the default residential SCTL for arsenic of 2.1 mg/kg. 
 

• The arsenic concentrations detected in LSWM samples from the site are below health-based soil 
cleanup levels typically used and considered protective for residential properties by USEPA and many 
states. 
 

• The arsenic concentrations detected in LSWM samples from the site are within the range of naturally 
occurring arsenic concentrations in soils from other parts of Florida and other regions of the United 
States. 
 

• Scientific studies examining human exposures to arsenic in soil at sites, including sites with soil arsenic 
concentrations that are far above the arsenic concentrations that have been detected in samples of 



 

   

LSWM, have not reliably associated elevated levels of arsenic in soil with cancer or non-cancer health 
effects. 
 

• Concentrations of arsenic identified in the samples of LSWM, groundwater, or standing water at the 
South Street Site are highly unlikely to be related to adverse health effects for members of the 
community living near the site. 
 

 
These conclusions are consistent with their conclusion presented to the City Council and to the Public in 
January 2018, in which they stated “The detected soil arsenic concentrations do not pose a short or 
long-term health concern to people in the surrounding neighborhood.” 
 
If you have any questions or require further assistance, please do not hesitate to contact me at (239) 489-
2443. 
 
 
Best Regards, 
GFA INTERNATIONAL, INC. 
 
 
 
Scott A. McManus, P.G. 
Environmental Department Manager 
 
Attachment: Geosyntec Letter Report dated February 12, 2018. 
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February 12, 2018 
 
Mr. Scott A. McManus, P.G. 
Environmental Department Manager 
GFA International, Inc. 
5851 Country Lakes Drive 
Fort Myers, Florida 33905 
 

Subject: Review of Phase I Progress Report for the South Street Property 

 
Dear Mr. McManus: 

GFA International, Inc. (GFA) and its client, the City of Fort Myers (City), have requested that 
Geosyntec Consultants, Inc. (Geosyntec) conduct an independent review of the arsenic sampling 
results summarized in the Phase I Progress Report, South Street Property, 3348 South Street, Fort 
Myers, Florida (GFA, 2018), and provide a professional opinion related to the arsenic 
concentrations detected in samples of Lime Sludge Waste Material (LSWM) collected at the 
property.  Although the GFA report presents information on arsenic in soil/LSWM, groundwater, 
and standing water at the Site, our evaluation focuses on the soil/LSWM results.  Nevertheless, the 
sampling results for groundwater and standing water are discussed briefly herein. In preparing this 
analysis, Geosyntec also reviewed information summarized in the presentation entitled 
Environmental Assessment of South Street, prepared by Black & Veatch and presented to the Fort 
Myers City Council on January 16, 2018. 

Site Background 

The South Street Property (site) is located in Fort Myers, in the city block bordered to the north by 
South Street, to the east by Midway Avenue, to the south by Jeffcott Street and to the west by 
Henderson Avenue.  Figure 1 of the GFA report presents a site location map.  Geosyntec 
understands that the site was purchased by the City in 1962 and that existing borrow pits at the site 
were used for the disposal of lime softening sludge waste from the Lee County water treatment 
facility from 1962 until the early 1970s.  Today the site is partially vegetated, undeveloped, and 
surrounded by residential properties.   

In 2007, arsenic was detected in samples of the LSWM at the Site at concentrations exceeding the 
default soil cleanup target level (SCTL) for arsenic in residential soil established by the Florida 
Department of Environmental Protection (FDEP) in Chapter 62-777 of the Florida Administrative 
Code (F.A.C.).  Following this discovery, the City has worked with FDEP to characterize the 
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nature and extent of arsenic in the shallow groundwater, standing water, and soil/LSWM at the 
site.   

Environmental Sampling Data 

The sampling results presented in the 2018 GFA report are briefly summarized in the following 
sections. 

Groundwater Data 

As summarized in the GFA report, the City has conducted regular monitoring of arsenic 
concentrations in shallow groundwater from a network of six monitoring wells (MW-1 through 
MW-61) at the site since July 2008, including samples collected by GFA in October and December 
of 2017.  These results are summarized in Table 4 of the 2018 GFA report.   

During this time period there have been sporadic detections of arsenic concentrations that exceed 
the United States Environmental Protection Agency’s (USEPA) Maximum Contaminant Level 
(MCL) of 0.010 milligrams per liter (mg/L), which is a regulatory standard applicable to drinking 
water supplied via public water supply systems2.  Table 4 of the GFA report also summarizes 
arsenic results in groundwater samples from five additional monitoring wells (MW-7 through 
MW-11) installed on neighboring properties in 2017.  

Geosyntec understands that the residences in the vicinity of the site have received potable water 
via a system operated by Lee County Utilities since the early 1970s.  There are reportedly some 
homes in the area that maintain private irrigation wells and some residents have expressed concern 
about historical exposures to arsenic in groundwater from private wells before the area was 
connected to the public water system.  Geosyntec is not aware of any testing that has been 
conducted on private irrigation wells near the site, nor of information related to the depth of 
groundwater withdrawal of any current or historical private wells near the site.  Without such 
information it is difficult to draw conclusions about the potential for current or historical exposures 
to arsenic in groundwater.  However, since homes in the area are connected to the public water 
system which provides drinking water that is regularly tested to ensure compliance with applicable 
federal and state drinking water standards, significant exposure to any arsenic in local shallow 
groundwater is highly unlikely.  In addition, the introduction of supplied public drinking water to 
the neighborhood around the same time that disposal of LSWM at the site ended suggests that 

                                                 

1 Each of these wells have a screen interval of 2-12 feet below ground surface.  
2 The MCL of 0.010 mg/L is the same as FDEP’s Primary Drinking Water Standard for arsenic.   



Mr. Scott McManus 
February 12, 2018 
Page 3 
 

 

historical exposures to any arsenic in groundwater potentially associated with the LSMW could 
only have occurred for a relatively short duration3.   

Standing Water Data 

Arsenic concentrations were measured in three samples of standing water collected at the site in 
October 2017.  These results are summarized in Table 4 of the GFA report.  The concentrations in 
all three samples were below the EPA’s drinking water MCL of 0.010 mg/L.  While there is some 
uncertainty about the degree to which these results are representative of standing water at the site 
over time, they suggest that the levels of arsenic in these water features do not present a concern 
for people might come into contact them while at the site, even if one were to assume an extreme 
scenario in which someone intentionally ingested significant amounts of water from these features.  

LSWM Data 

Arsenic concentrations were measured in 22 samples of LSWM collected at the site in November 
2017.  These results are summarized in Table 7 and Table 8 of the 2018 GFA report.  Eight of 
these samples were collected from the depth interval between 0 and 2 feet below ground surface 
(DP-3, DP-4, DP-6, DP-7, DP-8, DP-11, DP-24, and DP-25), which is the depth interval 
considered by FDEP to represent surface soil.  The other 14 samples of LSWM were collected in 
the subsurface, with sample depths ranging from 3 to 9.5 feet below ground surface.  

Arsenic concentrations in the surficial samples ranged from 1.84 to 15.4 mg/kg, with an average 
concentration of 9.3 mg/kg and a 95% upper confidence limit on the average concentration (95% 
UCL4) of 12.1 mg/kg.  Arsenic concentrations in the subsurface LSWM samples ranged from 2.99 
to 21.9 mg/kg, with an average concentration of 11.1 mg/kg and a 95% UCL of 14.2 mg/kg.  
Arsenic was detected at a concentration exceeding FDEP’s default residential SCTL of 2.1 mg/kg 
in 21 of 22 samples.  Arsenic exceeded FDEP’s default commercial/industrial SCTL of 12 mg/kg 
in 8 of 22 samples.  Potential implications of these results are discussed below. 

  

                                                 

3 This statement is not intended to suggest that the LSWM is the source of the arsenic detected in shallow groundwater 
at the site.  Geosyntec notes that the results of the Synthetic Precipitation Leaching Procedure (SPLP) tests for arsenic 
leachability from the LSWM samples reported in the GFA report indicate that arsenic present in the LSWM is not 
significantly leachable under the conditions of the test. 
4 The 95% UCL is statistical upper-bound estimate of the average concentration of a chemical substance in a soil 
sampling dataset.  Regulatory agencies like FDEP and USEPA typically use the 95% UCL as the representative soil 
concentration to estimate the exposure of humans to a substance at a site.  
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Implications of Arsenic Detected in Site Soil/LSWM Samples 

Risk-Based Soil Cleanup Target Levels in Context 

At the outset of this discussion it must be emphasized that the default SCTLs set forth in Chapter 
62-777, F.A.C., including the residential and commercial/industrial SCTLs for arsenic, are not 
enforceable regulatory standards.  Rather, the default SCTLs are intended to represent 
concentrations of substances in soil that are widely agreed to be safe for human exposure, even for 
sensitive individuals who potentially experience a high degree of exposure over a long duration.  
The FDEP rule that addresses the investigation and cleanup of sites impacted by chemical 
substances (Chapter 62-780, F.A.C.) allows the development of site-specific alternative SCTLs 
based on information that more accurately reflects the actual conditions of exposure at a site.   

FDEP’s SCTLs are based on a well-established scientific framework called “risk assessment.”  
Risk assessment uses information on how people come into contact with chemical substances in 
the environment as well as information about the toxicological properties of specific substances.  
The level of risk is determined by the amount of exposure and the degree of toxicity of particular 
substances.  In the context of environmental regulation, risk assessment is not intended to predict 
when levels of chemicals in the environment will be harmful, but rather it is used to develop target 
concentrations and standards that are widely agreed to be safe.  FDEP’s default residential SCTLs 
are based on highly conservative (protective) exposure assumptions that are intentionally selected 
to overestimate exposure to the average individual, including daily exposure over a 30-year period 
that includes childhood, adolescence, and adulthood, and a target excess cancer risk of 1×10-6 (this 
target risk represents a population-level increase of one cancer in one million individuals above 
the baseline expected cancer rate, assuming that lifetime exposure occurs).  This last assumption 
is particularly relevant to arsenic because, as noted by in a memo from USEPA Region 45 
toxicologists, there is “considerable uncertainty” concerning the ability of arsenic in soil to cause 
cancer at the relatively low exposure levels typically considered in soil risk assessments (USEPA, 
2004).  For this reason, USEPA Region 4 generally recommends the use of higher soil cleanup 
levels for arsenic based on non-cancer health endpoints.   

Researchers from the University of Florida have studied naturally occurring arsenic concentrations 
in soils from across the state of Florida and have reported natural “background” levels of arsenic 
in Florida soils ranging from 0.02 to 38.2 mg/kg (Ma et al., 1997) and from 0.1 to 50.6 mg/kg 
(Chen et al., 2002).  The fact that FDEP’s default residential arsenic SCTL of 2.1 mg/kg is below 
natural background levels in many areas of the state is evidence of its conservatism.  For additional 
                                                 

5 USEPA Region 4 provides regulatory support and oversight for the states of Alabama, Florida, Georgia, Kentucky, 
Mississippi, North Carolina, South Carolina, and Tennessee. 
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context, we note that USEPA often recommends arsenic soil cleanup levels that are considerably 
higher than FDEP’s default SCTL.  For example, a review of 68 Superfund Records of Decision 
between 1985 and 1998 found that risk-based arsenic soil cleanup levels approved by USEPA 
ranged from 2 to 305 mg/kg, and more than 50% of those cleanup levels were higher than 20 mg/kg 
(Davis et al., 2001).  As described above, USEPA Region 4 typically uses soil cleanup levels for 
arsenic based on non-cancer health endpoints and has concluded that a level of 20 mg/kg is 
protective of long-term exposure in a residential setting, even before applying an adjustment to 
account for the reduced bioavailability of arsenic in soil that could be used to support an even 
higher soil cleanup level (USEPA, 2004).  

Arsenic Health Considerations  

Arsenic is a naturally occurring metalloid element that is widely distributed in the earth's crust 
(ATSDR, 2007).  Arsenic can be present in soil from weathering of arsenic-containing rocks and 
minerals, as well as from anthropogenic sources such as its use as a wood preservative and 
pesticide, waste incineration, and fuel combustion.  Figure 1 shows a map of naturally occurring 
arsenic concentrations in surface soil across the United States produced by the United States 
Geological Survey (USGS, 2014).  Typical background concentrations of arsenic in soil in the 
United States are reported to range from about 1 to 40 mg/kg, (ATSDR, 2007).  Although 
background levels of arsenic in Florida soils are generally lower than those found in many other 
areas of the United States, naturally occurring concentrations as high as 50 mg/kg have been 
reported in some locations (Ma et al., 1999; Chen et al., 2002).   

In the environment, arsenic can combine with other elements including oxygen, chlorine, and 
sulfur, to form a variety of different compounds that are broadly categorized as “inorganic arsenic.”  
Arsenic can also combine with carbon and hydrogen is to form a number of “organic arsenic” 
compounds.  At similar concentrations organic arsenic compounds are generally considered to be 
less harmful than inorganic arsenic compounds (ATSDR, 2007). 

Due to its widespread distribution in the environment, arsenic is incorporated into plant and animal 
tissues, and thereby into the food chain.  In fact, arsenic intake from dietary sources represents the 
largest source of arsenic exposure for most people (ATSDR, 2007).  MacIntosh et al. (1997) 
estimated average dietary intakes of total arsenic (i.e., organic and inorganic forms) for women 
and men in the United States of 0.051 and 0.059 mg/day, respectively.  The average intake of 
inorganic arsenic in the U.S. diet has been estimated to be around 0.014 mg/day, with meats, grains 
and produce identified as significant contributors to dietary inorganic arsenic intake (Yost et al., 
1998).  Some saltwater fish and shellfish accumulate arsenic in their tissues with average 
concentrations in the 3-5 mg/kg range (Schoof and Yager, 2007); however, most of this arsenic is 
in the form of complex organic compounds that are generally regarded as having very low toxicity 
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(ATSDR, 2007).  Figure 2 shows estimates of daily arsenic intakes in units of micrograms per day 
(μg/day) from various sources including drinking water and food compared with estimates of 
residential intake of arsenic from:  i) soil at the FDEP’s default residential SCTL of 2.1 mg/kg, 
and ii) LSWM at the 95% UCL of 14.2 mg/kg6 for the subsurface LSWM samples collected by 
GFA.  This figure shows that even using conservative residential exposure assumptions, the 
potential intakes of arsenic associated with the LSWM at the site are lower than typical intakes 
from other sources.  

Arsenic can produce adverse health effects in humans and other organisms when they are exposed 
to high enough concentrations over a long enough period of time.  Most of the scientific research 
on the health effects of long-term human exposures to arsenic come from populations exposed to 
inorganic arsenic that is naturally present at high concentrations in drinking water.  Long-term 
exposure to inorganic arsenic in drinking water at concentrations above about 0.150 mg/L has been 
associated with cancers of the skin, lung, and bladder (ATSDR, 2007; Petito Boyce et al., 2008; 
Schoen et al., 2004).  There is also evidence that exposure to sufficient levels of arsenic in drinking 
water is associated with a number of adverse non-cancer health effects such as skin lesions, 
cardiovascular disease, hypertension, and peripheral neuropathy (ATSDR, 2007; Chen et al., 2009; 
Hsueh et al., 1998; Rahman et al., 1999; Tseng et al., 1997; Yuan et al., 2007).   

In contrast, studies of humans exposed to elevated concentrations of arsenic in soil (but lacking 
exposure to high levels in drinking water) generally have not found an association between soil 
arsenic exposures with adverse health effects.  For example, a study of arsenic exposure in children 
living in an arsenic-contaminated area adjacent to a copper smelter Washington state indicated that 
childhood exposures to arsenic in soil (at concentrations ranging from 100 to 1,600 mg/kg) was 
not associated with increased rates of mortality from bladder cancer or lung cancer in that 
population (Tollestrup et al., 2003).  In another study, Gebel and coworkers measured arsenic in 
the urine of people living in a region of Germany with high levels of arsenic in soil due to naturally 
occurring ore sources.  The researchers found no evidence of adverse health effects that could be 
attributed to arsenic.  Further, although soil arsenic concentrations in residential areas ranged from 
76 to 592 mg/kg, there was only a modest correlation between increasing levels of soil arsenic and 
urinary arsenic concentrations, and the urinary concentrations still within normal population 
reference ranges (Gebel et al., 1998).  Studies of human exposure to arsenic in soil have 
consistently reported that in order to reliably detect increases in the concentration of arsenic 
measured in urine or hair/fingernails, it is necessary for people to be exposed to soil arsenic 

                                                 

6 The 95% UCL for arsenic in the subsurface LSWM samples was used in this intake comparison because it is more 
conservative and is likely to be more representative of the arsenic concentrations in the LSWM at the time it was 
placed at the site.  
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concentrations of about 100 mg/kg or higher (Hewitt et al., 1995; Hinwood et al., 2004; Tsuji et 
al., 2005; Valberg et al., 1997).  

The research findings described above are consistent with those of an arsenic exposure 
investigation conducted by the Florida Department of Health (FDOH) and the federal Agency for 
Toxic Substances and Disease Registry (ATSDR) at the former Barker Chemical Company site in 
Levy County, Florida (FDOH/ATSDR, 1996a).  The site consisted of residential properties located 
on land that had historically been the site of a manufacturing facility that produced fertilizer from 
phosphate ore that contained elevated levels arsenic.  Historical operations and the disposal of 
waste at the facility resulted in elevated soil arsenic concentrations in residential areas that 
developed after closure of the facility.  Separate soil investigations in residential areas identified 
maximum arsenic concentrations of 3,000 mg/kg and 687 mg/kg (FDOH/ATSDR, 1996a, 1996b). 
FDOH measured the levels of arsenic in samples of urine and hair from 25 residents, including 
children, who were believed to have had the highest exposures soils.  These tests indicated that 
83% of the urine samples and 90% of the hair samples contained no detectable concentrations of 
arsenic.  In the small proportion of urine and hair samples in which arsenic was detected, the results 
were below the normal reference values for arsenic in urine and hair recommended by the ATSDR.  
Based on this investigation, FDOH/ATSDR concluded that the residents who were tested did not 
appear to have had excessive exposures to arsenic and that additional public health activities were 
not necessary.   

Summary and Conclusions 

Based on our review of the information presented in the GFA report and the considerations 
described in this letter, it is our professional opinion that the concentrations of arsenic identified 
in the samples of LSWM, groundwater, or standing water at the South Street Site are highly 
unlikely to be related to adverse health effects for members of the community living near the site.  
The following bullets summarize the key factors supporting this opinion.  

 The South Street property has been vacant since the disposal of LSWM ceased in the early 
1970s and the site is now surrounded by residential properties.  While it is reasonable to 
assume that members of the community utilize the site to some extent and therefore have 
exposures to arsenic in the surficial soils and LSWM at the site, it is unlikely that such 
exposures would be as intensive, as frequent, and occur consistently over a long duration 
consistent with the highly conservative exposure assumptions used by FDEP to develop the 
default residential SCTL for arsenic of 2.1 mg/kg.   

 The arsenic concentrations detected in LSWM samples from the site are below health-based 
soil cleanup levels typically used and considered protective for residential properties by 
USEPA and many states.  
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 The arsenic concentrations detected in LSWM samples from the site are within the range of 
naturally occurring arsenic concentrations in soils from other parts of Florida and other 
regions of the United States. 

 Scientific studies examining human exposures to arsenic in soil have not reliably associated 
elevated levels of arsenic in soil with cancer or non-cancer health effects.  These studies 
include sites with soil arsenic concentrations that are far above the arsenic concentrations 
that have been detected in samples of LSWM at the site.   

 Arsenic has been sporadically detected in the shallow groundwater from some site 
monitoring wells at concentrations exceeding the federal MCL for drinking water.  
However, the neighborhood surrounding the site has been connected to the Lee County 
public drinking water system since the early 1970s and we are not aware of any current, or 
recent, consumptive use of the shallow groundwater at the site.  

 Water samples collected from standing water features at site indicate that the levels of 
arsenic are below the federal MCL for drinking water and surface water criteria established 
by FDEP.   

 
Closure 

Thank you for the opportunity to provide consulting services on this project.  Should you have any 
questions or need additional information, please do not hesitate to contact us.  

Sincerely, 

 
 
 
Chris Saranko, Ph.D., DABT 
Principal Toxicologist 

J. Keith Tolson, Ph.D. 
Senior Principal Toxicologist 
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ATTACHMENT A 

Figures 

  



Figure 1.  Distribution of arsenic in surface soils collected from a depth of 0 to 5 centimeters from 4,857 sampling 
locations within the conterminous United States (i.e., the lower 48 U.S. states excluding Alaska and Hawaii).
(Reproduced from USGS, 2014)

Abbreviations:
mg/kg ‐ milligrams per kilogram 
cm =centimeters
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Figure 2.  Estimates of daily arsenic intakes from various sources including drinking water and food (green boxes), 
compared with estimates of residential intake of arsenic from i) soil at the FDEP’s default residential SCTL of 2.1 
mg/kg (left yellow box), and ii) LSWM at the 95% UCL of 14.2 mg/kg for the subsurface LSWM samples (right 
yellow box).
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