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1.0 Introduction
This Second Summary Progress Report is being prepared by SP2 Technologies, Inc. (SP2 Technologies) at
the request of the Florida Department of Environmental Protection (FDEP) because a full report required
by Chapter 62-780, Florida Administrative Code (FAC) could not be completed as scheduled. The summary
is needed to demonstrate the progress toward completing the elements of a plan entitled: Incremental
Sampling Methodology Site (ISM) Assessment Work Plan for the Gulf Harbors Golf Course, New Port
Richey, Florida1 (Work Plan). FDEP approved the Work Plan on May 14, 2018 and requested a progress
report when field conditions interfered with Work Plan quality assurance. SP2 Technologies prepared
the first Summary Progress Report and submitted it on December 24, 2018. This objective of this report
is to update FDEP of the progress towards implementation of the Work Plan since the first summary
report.
Rescheduling the completion of Work Plan was necessary due to changing field conditions that interfered
with Quality Assurance measures that provided a basis for FDEP approval. Those field conditions were
described in the initial Project Summary Report; however, the Quality Assurance measures contained in
our approved Work Plan were designed to assure the success of Incremental Sampling Methodology (ISM)
at the property. We were able to continue some discrete sampling while field conditions became more
favorable to continue ISM and that data will be combined with the data previously reported to provide an
updated Second Summary Progress Report.
As with most reports of preliminary data, findings based on the data are constrained by Quality assurance
and Quality control and other limitation. The findings contained in this report are constrained by:
1.
2.
3.
4.

Quality System checks are incomplete so raw data is not be provided.
All data generated in performing the Work Plan is in summary form.
Sample locations are un-surveyed so locational information on Figures is approximate.
Final evaluations of these data are still being processed and these later evaluations could change
conclusions and recommendations provided in this report.

Even though there are likely data limitations in any preliminary report, the information contained in this
report was collected following the approved Work Plan and FDEP Standard Operating Procedure for Field
Activities (DEP-SOP 001/01). By following these strict Quality Assurance procedures, SP2 Technologies
believes the data provides an accurate summary of current site information and shows the actual cleanup
status for the property. Additional assessment data is provided in the Work Plan, the Preliminary
Incremental Sampling Methodology Investigation for the Gulf Harbors Golf Course, New Port Richey,
Florida; January 16, 20182 and Confirmation and Comparison Analysis of Soil Contamination Discovered
at the Gulf Harbors Golf Course, New Port Richey, Florida; March 10, 2017 3.

1

Incremental Sampling Methodology Site Assessment Work Plan for the Gulf Harbors Golf Course, New Port Richey, Florida;
SP2 Technologies, Inc.; Valrico, Florida; March 28, 2018
2 Preliminary Incremental Sampling Methodology Investigation for the Gulf Harbors Golf Course, New Port Richey, Florida; SP2
Technologies, Inc.; Valrico, Florida; January 16, 2018
3 Confirmation and Comparison Analysis of Soil Contamination Discovered at the Gulf Harbors Golf Course, New Port Richey,
Florida; SP2 Technologies, Inc.; Valrico, Florida; March 10, 2017
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1.1 Background
The property subject to this report is defined by FDEP under Rule 62-780 FAC as a Site and is located as
shown in Figure 1. Figure 2 is a topographic map of the Site and vicinity. As seen in the aerial photograph
(Figure 3), the properties that contain the Site are all residential.
1.1.1

Environmental Setting

The Site is located in the Gulf of Mexico near Port Richey, Pasco County, Florida. The Site is not a naturally
existing land mass. It was created by blasting canals that exist throughout and encircling the Gulf Harbors
development and taking the blasted rock and sediments from the newly created canals and using it to
create a land mass to about five (5) to six (6) feet above the Gulf waters and between the canals. The
canals are a cut into rock, so canal dredging and maintenance are infrequent 4. The original (predevelopment) shoreline runs through a portion of the former golf course.
Although the land surrounding the golf course is approximately five (5) to six (6) feet above sea level,
material to construct the land mass for residences was premium, so the golf course fairways typically exist
between slightly more than one (1) to three (3) feet above sea level; minimum land elevations for the golf
course conserved soils to raise elevations for residential uses and to assure that run-off is away from the
residences and towards the canals or the golf course. The sediment and rock blasted and excavated to
create lakes on the course provide for about five (5) feet higher elevations for greens and tees, some
rolling hill like features, and transition elevations between the course and residential land surrounding
the course.
Soils

According to the Natural Resources Conservation Service, soils on the property are called Quartzipsamments. “These nearly level to gently sloping sandy soils have been reworked and shaped by
earthmoving equipment. Many areas…have been filled with various soil material to the level of
surrounding or to a higher level.” 5 On the fairways, greens and tees, a gray to black sandy top soil
transitions to light tan weathered limestone or limestone gravel within one (1) foot of land surface.
A high-water table was not contained in the soil survey because of the variable nature of
Quartzipsamments soils in Pasco County. From site activities, the high-water table exists within one (1)
foot below land surface to land surface over much of the golf course. The area of greens and tees as well
as the occasional rolling landscape are frequently at a slightly higher elevation, so the high-water table
may be at two (2) to as much as three (3) feet below the surface of these features.
Geology

Numerous authors have described the geology of the area. Essentially, under original conditions, the Site
contained a veneer of sand and silt over limestone at the coastline. The coastline was modified to create
the man-made peninsula containing the golf course out into the Gulf of Mexico seen in Figure 1.

According to a report: Pasco County - County Wide Integrated Dredge Management Plan, Dewberry, Tampa, Florida; July 14,
2017, page 1.
5 Soil Survey of Pasco County, Florida, Natural Resources Conservation Service, Washington DC, July 1982, Frame 41, Page 33.
4

2

Second Summary Progress Report
Incremental Sampling Methodology Work Plan
Former Gulf Harbors Golf Course
New Port Richey, Florida

FDEP Site ID No.: COM_362960 / FDEP Project No.: 378415

The limestone forming the base rock for the development is the Oligocene Suwannee Limestone. The
Suwannee Limestone is a poorly to well indurated, fossiliferous, vugular to moldic limestone that may be
dolomitized or silicified in places.
Groundwater

On-site groundwater is generated from run-in from the surrounding neighborhood, from rainfall and from
the gulf waters surrounding the development. The influence of stormwater to on-site water quality is to
moderate water table aquifer characteristics from sea water quality to more brackish conditions.
Conductivity of groundwater is likely variable but recently ranged from 5,000 to 6000 micromhos/cm in
groundwater samples. The pH of groundwater is nearly neutral due to the limestone condition in which
it exists.

2.0 Method and Procedures
SP2 Technologies prepared this Second Summary Progress Report as requested by FDEP because we could
not complete the cleanup requirements as originally scheduled so this and the previous summary are
preliminary data. Very heavy rainfall following site assessment initiation caused a high-water table that
saturated surface soils. Although soils could still be physically sampled, meeting specific quality assurance
requirements contained in the approved Work Plan would not be possible so sampling was temporarily
discontinued. For this reason, FDEP has requested summary reports discussing the progress towards
completing the Work Plan.
2.1 Approach
A review for the location of sampling points will be provided as maps identifying where a range of
concentration exists and a table identifying the number and range of analyses for samples collected for
each analyte by each Sampling Area category: ISM Fairways, Perimeter, and Greens or Tees Each will be
discussed separately. The results of analyses will be compared to the regulatory Soil Cleanup Target Level
(SCTL) for residential use of the property (Chapter 62-777, FAC)
This summary will discuss our results to date from a statistical approach only. We will provide the number
of samples, range of concentrations from high to low, the nature of outliers, and the average
concentration for the analyte at each Sampling Area category for all samples, for samples minus outliers
and the standard deviation for each. We will provide this information for each sampled depth.
The statistical approach will be basic, because not all the data has the populations to provide detailed
statistics; in some cases, data used for the Correlation Factor is Poor or cannot be calculated due to the
small number of positive detections for that analyte and the much larger number of members in the
population Still, a reasonable evaluation of site condition can be made based on this approach.

3.0 Scope of the Summary
The purpose and scope of this summary report will be to:
1. Provide the range and location for the results of analyses,
2. Average the analytical results for all sampled populations,
3. Calculate the standard deviation of those populations,
3
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4. Identify outliers discovered during assessment,
5. Recalculate averages and standard deviations without outliers, and
6. Discuss the results compared to regulatory requirements.
Maps providing the summary of data and a table showing the range of raw data as well as the average
concentrations across each Sampling Area6 (ISM Fairways, Perimeter and Greens or Tees) are included in
this summary. The Table also shows the standard deviation and a Correlation Factor level based on the
population of samples, range of concentration, potential outliers and other factors and the conditions
discussed in the Table. The Correlation Factor in this report only provides a rating and helps identify
outliers.
3.1 Sampling Area-Site Perimeter
The importance of this Perimeter - Sampling Area cannot be understated. The Site perimeter is the
location most associated with the residential uses and an area for greatest casual contact of the golf
course as an extension of residences. As stated in our approved Work Plan, samples were collected along
the perimeter. A reasonable worst-case condition would require that samples be collected adjacent to
residential properties just inside the boundaries of the golf course. Although the ISM areas sampled
around the golf course includes ISM samples at the perimeter of the golf course, separate samples
collected between 5 and 10 feet from property boundaries offers an examination of individual samples of
soil near the property boundaries instead of ISM results alone. However, a well-planned ISM sampling
event should produce results comparable to individual samples collected in the same area.
The approximate location of site perimeter samples is shown on Figure 4 along with the locations for other
discrete samples collected on greens and tees.
As the table shows, soil samples collected in perimeter ranged from not detected above the laboratory
method detection level to 1.98 mg/kg for arsenic. These are all below the Residential SCTL of 2.1 mg/
kg. A statistically better population of samples than the previous summary and the closeness of the
results, average (1.37 mg/kg) and standard deviation (0.42), show a uniform distribution of the results.
There were two locations resampled along the perimeter of the of the golf course. A second sample
was collected approximately 10 feet away from each resampled location for field quality control. As a
result, there were no detections from the analyses of perimeter samples that exceeded the Residential
SCTL. The Table shows there was High level for Correlation for these results.
3.2 Sampling Area-Greens or Tees
There were 20 calculated locations in the Sampling Area for the greens or tees. On a 9-hole golf
course there are 18 tees or greens; there is also a practice green located near the former clubhouse and
a driving range tee just east of the same location. Except for the driving range, whenever an area
looked like it may be a green or tee, samples were collected. There was no indication that the
driving range was maintained any differently than fairways; so, it will be sampled following ISM
procedures specified in the

6

The term Sampling Area as referred to in this document does not refer to a Sample Unit or SU as described in the Work Plan.
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approved Work Plan. Greens and tees make up less than five (5) percent of the land on the course; they
were managed differently than fairways to protect the turf.
As seen in Figure 4, 25 locations were sampled as a result of appearing like greens or tees raised off the
fairway. Due to their overall small size two (2) sample locations were selected for each green or tee. In
some cases, the green or tee like features were too small to collect a second sample; in one case an
elevated location appeared like a rolling fairway feature instead of a green and it was sampled by ISM.
3.2.1

Results of Greens and Tees Sampling

Samples were collected at 0 to 0.5 feet below land surface, 1.0 to 1.5 feet below land surface, and 10
samples were collected at 2.0 to 2.5 feet below land surface. 45 samples were initially collected at 0 to
0.5 feet below land surface, and, based on the results of those shallower samples, 26 additional samples
collected from 1.0 to 1.5 feet below land surface at the same location. Samples were analyzed
for arsenic, chlordane, dieldrin, heptachlor epoxide and/or toxaphene based upon concentrations
at shallower depths.

Out of those 45 initial samples there were 39 detections for arsenic. Although some were above the
Residential SCTL, many were lower. Three (3) of those are considered outliers with results for arsenic
exceeding 20 milligrams per kilogram (mg/kg). Samples ranged from non-detected to 28.6 mg/kg-arsenic;
leaving an average concentration of 5.72 mg/kg arsenic with a standard deviation of 7.03 when the
outliers are included. The Correlation Factor is poor when outliers are included in the calculation.
If the three (3) outliers are removed from the averages along with three (3) non-detections; the average
for soil in the top 0.5 foot of soil is 4.53 mg/kg with a standard deviation of 4.35. The location for green
and tee samples are also shown on Figure 4; Figure 5 shows where detections were above residential
SCTLs for arsenic or one of the other analytes.
A total of 25 samples that exceeded 5.5 mg/kg at 0 to 0.5 feet below land surface were sampled at 1.0 to
1.5 feet below land surface; the highest concentration was 8.06 mg/kg. Those 25 samples had an average
concentration of 2.97 mg/kg with a standard deviation of 2.08. Removing the two (2) high analyses and
two (2) non-detections, an average of 2.84 mg/kg with a standard deviation of 1.55 is calculated. Figure
6 shows where detections were above Residential SCTLs for one or more of the analytes at 1.0 to 1.5 feet
below land surface.
An additional 10 samples for arsenic were collected at 2.0 to 2.5 feet below land surface; at 7.89 mg/kg,
there was only one (1) sample exceeding 5.5 mg/kg. There were three (3) non detections.
45 samples were also collected for chlordane analyses at 0 to 0.5 feet below land surface; there were 14
detections with one outlier at 43 mg/kg (resampled from 220 mg/kg due to QA). Using the larger outlier
(220 mg/kg) as an example, the average concentration on the greens and tees is 6.63 mg/kg with a
standard deviation of 32.1. The value of the standard deviation using the outlier is almost double any
other of the analyses for the compound.
Using the resample (43 mg/kg), it remained an analytical outlier; however, the average drops to 2.52
mg/kg with a standard deviation of 7.19. When that outlier and a non-detection are removed, the new
average becomes 1.52 mg/kg with a standard deviation of 3.95. There were only five samples collected
5
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1.0 to 1.5 feet below land surface with an average of 2.09 mg/kg and a standard deviation of 2.68. Four
(4) additional samples were collected on March 5 and March 6, 2019 at 2.0 to 2.5 feet below land surface;
there were no detections. Chlordane has a SCTL of 2.8 mg/kg for residential purposes.
There were 45 samples collected for dieldrin from 0 to 0.5 feet below land surface; there were three (3)
positive detection with one (1) outlier at 0.18 mg/kg. Using the outlier, the average concentration of all
samples was 0.005 mg/kg with a standard deviation of 0.026. When the outlier and a non-detection are
removed the average becomes 0.0016 mg/kg with a standard deviation of 0.007. There was only one
sample that exceeded Residential SCTLs in a surficial sample and there were no detections at 1.0 to 1.5
feet. Dieldrin has a Residential SCTL of 0.060 mg/kg.
There were 45 samples collected for heptachlor epoxide from 0 to 0.5 feet below land surface; there were
15 positive detections with one (1) outlier at 7.6 mg/kg. The outlier was resampled with a revised
concentration of 1.6 mg/kg. Using the original outlier, the average concentration of all samples was 0.24
mg/kg with a standard deviation of 1.08. When the outlier and a non-detection are removed the average
becomes 0.076 mg/kg with a standard deviation of 0.20. There were no detections at 1.0 to 1.5 feet.
Heptachlor epoxide has a Residential SCTL of 0.1 mg/kg.
There was only one sample with a positive detection for toxaphene at 28 mg/kg. There was no reason
that toxaphene should occur in that location; so, when the location was resampled, toxaphene was not
detected.
3.3 Sampling Area-Fairways
The fairways make up the largest area of land on a golf course (approximately 95 percent of the golf course
property are in this category). This area also contains the roughs, landscaped areas, approaches to
greens, sand traps, driving range, cart paths and other areas of similar maintenance. To accomplish this
SP2 Technologies applied ISM procedures across these features. One of the primary reasons to consider
these as a single feature is that aerial photographs at the time show a near absence of roughs, sand traps,
and approaches to greens; similarly, the use of landscaping on the fairways seemed almost non-existent.
Figure 7 shows the location for ISM decision units (DU) currently sampled across these similar land
features.
Soil was highly saturated for many areas during the assessment following project initiation in July 2018.
Very heavy summer rains in late July and early August saturated soil at the golf course and this became a
Work Plan issue; so, sampling was suspended and FDEP was notified. Sampling was again planned to
begin in January but heavy rains in late December 2018 and January 2019 again delayed work. Sampling
was reinitiated on May 17, 2019. Analyses of those samples were not available at the time this report
was prepared.
3.3.1

Results of ISM Sampling

Samples were collected for ISM analyses in July and August 2018. A total of 24 samples were collected at
19 ISM DUs; concentrations range from not detected to 3.55 mg/kg. There was only one (1) sample
exceeding 3.00 mg/kg. Only four (4) ISM DUs exceeded the Residential SCTL for arsenic and one of those
samples was duplicated as required by the Work Plan. The results of that duplicate sample were less that
the Residential SCTL, but both results are included in data summaries. Another of those samples was
6
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rounded to the Residential SCTL, but it too appears in data summaries. Figure 8 shows the location of the
ISM DUs with levels exceeding the SCTL including the rounded and duplicated samples.
The average concentration for all ISM DU samples is 1.40 mg/kg with a standard deviation of 0.95. If the
high level at 3.55 mg/kg and a non-detection are removed the average concentration for all ISM DUs
becomes 1.36 mg/kg with standard deviation of 0.82. This average corresponds well to the average and
standard deviation of the perimeter samples 1.27 mg/kg and 0.70, respectively.

4.0 Conclusions
As shown by this summary, significant progress has been in implementation of the Work Plan. The
perimeter of the golf course did not detect arsenic at any level above the Residential SCTL. The areas
sampled to date using ISM, shows only four (4) locations that slightly exceed Residential SCTLs, and a
duplicate collected at one of those locations was less that the Residential SCTL and one (1) of the locations
can round to the Residential SCTL. Overall, the average concentration of arsenic across the fairways to
date is less than the Residential SCTL.
The only locations with exceedances by the historic use of turf protection chemicals are either greens or
tees. Although some of these locations exceed Residential SCTL s in Chapter 62-777, Table II, FAC, not
every green or tee had discoveries. In fact, the average concentration7 for these turf protection chemicals
across almost all the golf course sampled to date are less than the Residential SCTLs in Chapter 62-777,
Table II, FAC. Only arsenic on greens or tees have corrected average concentrations greater than its
Residential SCTL.
Except for the driving range, every green and tee that could be located was sampled; greens and tees
make up approximately three (3) to five (5) percent of the golf course. Exceedances of contaminants
other than arsenic were nearly all surficial; in many cases, there were locations on an individual greens
and tees where analyses did not exceed target levels. There are only four (4) locations where an
exceedance occurred at one (1) foot below land surface; samples collected at two (2) feet below land
surface were all below detection levels. This is not to minimize the importance of cleaning up areas
requiring a remedy, but it does show that there is a near absence of contamination on this course. It also
shows that the conditions on the golf course can be managed.
Additionally, it is important to recognize the absence of any significant issue on most of the former golf
course as demonstrated by ISM samples collected on the fairways and perimeter just inside the golf course
boundaries. Current levels on the fairways demonstrates the property can be considered acceptable for
the anticipated use; there were no exceedance of the historic recreational cleanup targets on the fairway.
The absence of contamination at the perimeter of the course shows that direct contact with the golf
course does not lessen a landowner’s ability to managing their properties.
Work accomplished to date demonstrates considerable progress toward fulfilling responsibilities to
complete the Work Plan.

7

Corrected concentrations mean the average without outliers and corresponding removed lowest detection levels. The lowest
detection level in all cases was below laboratory detection limits for the method.
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5.0 Recommendations
It is recommended to complete the work at the golf course to assure that all areas capable of being
sampled are sampled following the Work Plan. Although soils were saturated in October and November
2018, the condition was abating in December 2018; however, 15 inches of rainfall from late December
through early February re-saturated soils so a return to the Site for the completion of the Work Plan was
not possible until mid-May 2019. It is further recommended to adjust the regulatory schedule so that
compliance with Chapter 62-780, FAC schedules are adjusted from the last sampling date recorded to a
new scheduled completion.
Additionally, the golf course will not be used for residential purposes. In the past, FDEP has allowed an
arsenic concentration of 5.5 mg/kg as an alternative SCTL for passive recreational purposes. Although
the entire course must be completely assessed prior to reviewing Chapter 62-780, FAC procedures for a
passive recreation alternative SCTL, that work will begin soon.
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Table

SP2 Technologies Project No.: 18-106-004

SP2 Technologies, Inc.

Second Summary Progress Report
Gulf Harbors Golf Course
New Port Richey, Florida

Table: Preliminary Data Summary of Averages and Standard Deviations by Analyte for Each Sampling Area
(mg/kg) Showing the Approximate Percentage of Golf Course Land Mass for Each Area.
Analyte (RSCTL)

arsenic (2.1)

Sample
Corr. Population
High/Low
Standard
Depth
Average
( √)
(Samples)
Values
Deviation
(ft)
Sampling Area: ISM - Fairways - approx, 95 to 97 percent
0-0.5

√

24
22

3.55/ND
2.89/ND

1.40
1.36

Correlation
Factor

0.95
0.82

Good
Good

0.42

High

Sampling Area: Golf Course Perimeter - N/A
arsenic (2.1)

14

0 - 0.5

1.98/ND

1.37

Sampling Area: Greens or Tees (Not Discernable)- approx. 3 to 5 percent
0-0.5
arsenic (2.1)

1-1.5

√
√

2.0-2.5
0-0.5
chlordane (2.8)

√

1-1.5

45
39
25
21
10
45
43
5

2.0-2.5
0-0.5
deldrin (0.06)

√

45
43

1-1.5
heptachlor epoxide
(0.1)
toxaphene (0.6)

0-0.5

28.6/ND
5.72
15.7/ND
4.53
8.06/ND
2.97
5.53/ND
2.84
7.89/ND
2.98
43/ND
2.52
20/ND
1.52
5.5/ND
2.09
Not Performed
No Detections
0.18/ND
0.005
0.021/ND
0.0016

7.03
4.55
2.08
1.55
2.62
7.09
3.95
2.68

Poor
Fair
Fair
Good
Fiar
Poor
Fair
Fair

0.026
0.007

N/A
N/A

1.08
0.2

Poor
Poor

No detections
√

45
43

7.6/ND
1.6/ND

0.24
0.076

1-1.5

No detections

0-0.5

No Detections

Not Performed: Too few in Population to calculation with confidence
No Detections; Analytes were not detected at that depth
Corr.: Corrected: Outliers are removed from average along with acorresponding number of low detections
MDL: Method Detection Limits
N/A: Not Applicable
ND: Not detected at laboratory MDL
Outlier: A analytical result that based on its value alone
Population: The total number of samples forming the average and standard deviations
Correlationb Factor is a percentage of the average plus standard deviation with respect to the highest concnetration of the
analye used in the calculation. 90 %: High; 75 %: Good; 50 %: Fair; Below 50%: Poor.
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