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1 INTRODUCTION AND OBJECTIVES 

 

Environmental Consulting & Technology, Inc. (ECT) was retained by Safety-Kleen 

Systems, Inc. (S-K) to conduct a site assessment (SA) at the Safety-Kleen Tampa facility 

located at 5309 24th Avenue South, Tampa, Hillsborough County, Florida.  

 

This SA was conducted pursuant to Rule 62-780.600 of the Florida Administrative Code 

(F.A.C.), and Condition V.5 in S-K’s hazardous waste facility operating permit number 

34744-HO-007. That permit condition relates to investigation of releases from solid waste 

management units (SWMUs) or Areas of Concern (AOCs). 

 

The main objectives of this site assessment report (SAR) are to present information 

regarding SA activities and other relevant conditions related to a release from the onsite 

septic tank, and to do so in a manner consistent with Rule 62-780.600(8), F.A.C.  The 

facility permit defines SWMU-21 as the “Septic Tank and Drainfield”.   Appendix A in 

the facility permit identifies SWMU-21 as “requiring Confirmatory Sampling”.  

Specifically, this SAR addresses the investigation of impacts located in the immediate 

vicinity of SWMU-21.   

 

This SAR provides information regarding the facility and the environmental setting, and 

specific details regarding the local hydrogeology and the areal extent of any soil and 

groundwater impacts.  This report presents the methods and results of the SA, and 

summarizes conclusions and recommendations in accordance with Rule 62-780.600(8)(b).  
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2 FACILITY OVERVIEW 

 

Safety-Kleen Systems, Inc. owns and operates the service center facility located at 5309 

24th Avenue South in Tampa, Hillsborough County, Florida.  This facility has been in 

operation since June 28, 1985. 

 

Figure 2.1 is a regional location map, illustrating the regional setting of the facility.  

Figure 2.2 is a site vicinity map.  Figure 2.3 is a map of the facility, which includes the 

location of the septic tank and drain field (SWMU-21).  Figure 2.4

 

 is map showing the 

locations of hazardous waste storage areas at the facility.   

The following information (in italics) is derived from the facility operating permit 

(pages 1 to 4), which describes the types of wastes and the waste storage areas at the 

facility: 

 

This permit will authorize the Permittee to operate a hazardous waste container and tank 

storage facility at the Safety-Kleen Branch Service Center located at 5309 24th Avenue 

South in Tampa, Hillsborough County, Florida. A diagram of the site layout is included 

Attachment I. (i.e., Figure 4.1 in this SAR) 

 

Wastes accepted and stored at this facility are as follows: 

• D001, D004-D011, D018-D019, D021-D030, D032-D043 

• F001-F005 

• Fluid Recovery Service Wastes (waste codes assigned by the generator) 

 

This facility operates the following permitted hazardous waste management units: 
A. Resource Conservation and Recovery Act (RCRA) permitted units.  
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This hazardous waste container storage building has dimensions of approximately 30 feet 

by 29.5 feet. The layout of the building is shown in Attachment II (Nonflammable Storage 

Area). The building is designed to store a maximum volume of 5,200 gallons (equivalent 

to 95 55-gallon drums). The building has a concrete floor and collection trenches to 

provide secondary containment. This area is not being used to store Hazardous Waste at 

the present time and the facility will notify the Department prior to using the area to store 

Hazardous Waste. 

1. North Storage Building 

 

This hazardous waste container storage building has dimensions of approximately 40 feet 

by 40 feet. The layout of the building is shown in Attachment II. The building is designed 

to store a maximum volume of 12,749 gallons (equivalent to 232 55-gallon drums). The 

building has been specifically designed and built for the storage of ignitable and reactive 

hazardous wastes. 

2. South Storage Building (Flammable Storage Area) 

 

This hazardous waste container storage building has dimensions of approximately 40 feet 

by 58 feet. The layout of the building is shown in Attachment II. The building is designed 

to store a maximum volume of 41,220 gallons (equivalent to 750 55-gallon drums). The 

building has a concrete floor and collection trenches to provide secondary containment. 

3. South Storage Building (Non-Flammable Terminated) 

 

The facility’s secondary containment areas have been coated with Sikagard® 62 sealant 

or equivalent. 

 

The North and South Buildings are separated by the Solvent Return/Fill Station.  The 

return/fill station is a 50’  x 80’  roofed area located between the north and south 

buildings. Spent parts washer solvents (premium solvent and Actrel) enter the storage 

tank referenced below via any one of the two active dumpsters located in the return/fill 

4. Solvent Return/Fill Station 
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station. Continued use solvent is placed in a dedicated vessel prior to being pumped into 

the drum washer. Spent continued use solvent is then pumped to the hazardous waste 

storage tank referenced below. Diagrams of the return/fill station are included on 

Attachments II and III. 

 

The tank farm has three above-ground, vertical, steel storage tanks with a capacity of 

15,000 gallons each. A diagram of the tank farm is included as Attachment IV. One tank 

is used to store waste parts washer solvent. The other two tanks are used to store fresh 

parts washer solvent and used oil and are not considered RCRA tanks. All tanks are 

underlain by a 49.5’  x 18.5’  concrete slab surrounded by a 3.9-foot high concrete wall. A 

fabric cover installed over the tank farm eliminates precipitation from accumulating 

inside the containment area. 

5. Tank Storage 

 

In addition to the above permitted units, the Permittee also operates a hazardous waste 

transfer facility at this site (Attachment II). The Permittee shall operate the transfer 

facility in accordance with Rule 62-730.171, F.A.C., which limits storage of manifested 

hazardous waste on site to a maximum of ten (10) days. Those waste types identified as 

transfer facility wastes are the Fluid Recovery Services (FRS) wastes. 

 

1. Safety-Kleen has registered as a used oil and used-oil filter transporter and 

transfer facility in accordance with Chapter 62-710, F.A.C. 

B. Other Activities 

2. Safety-Kleen has registered as a transporter and storer of mercury containing 

lamps and devices that are regulated in accordance with Chapter 62-737, F.A.C. 

 

Twenty-one (21) solid waste management units have been identified at the facility in the 

RCRA Facility Assessment dated December 1, 1989, in Appendix A of this permit renewal 

application and the Hazardous Waste Inspection Report dated September 6, 2011.  

C. Solid Waste Management Units 
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HSWA Units not undergoing remedial activities: 

• SWMU-1 Service Center Drum Storage Area and Associated Trench 

• SWMU-2 Drummed Dry Cleaning and Paint Waste Unloading Dock 

• SWMU-3 Solvent Return Wet Dumpsters (3) (One wet dumpster has been 

removed) 

• SWMU-4 Spill Containment Area Below the Fill Shelters 

• SWMU-5 Drum Rinsing Area 

• SWMU-6 Waste Solvent Storage Tank 

• SWMU-7 Stormwater Ditch 

• SWMU-8 Accumulation Center Drum Storage Area and Associated Trench 

• SWMU-9 Drummed Waste Loading Docks (3) 

• SWMU-10 Drummed Flammable Waste Storage Room 

• SWMU-11 Old Dumping Ground 

• SWMU-12 Stormwater Retention Pond 

• SWMU-13 Antifreeze Tank (no longer in service) 

• SWMU-14 Used Oil Filter Containers 

• SWMU-15 Empty Used Oil Filter Containers 

• SWMU-16 Fluorescent bulbs/bulbs & Mercury Device Storage Area 

• SWMU-17 Non-Flammable Transfer Waste Area 

• SWMU-18 Flammable Waste Transfer Area 

• SWMU-19 Satellite Container Area 

• SWMU-20 Less than 90-day Waste Storage Area 

 

HSWA Units requiring Confirmatory Sampling: 

• SWMU-21 Septic Tank and Drainfield 

 

Much additional information regarding the facility is provided in S-K’s May 25, 2011, 

“RCRA Operating Permit Renewal Application” (hereafter, “the 2011 ROPRA”) (S-K, 

2011).  Information from the 2011 ROPRA that may be relevant to this SAR and the 
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discharge being assessed (from SWMU-21) is cited below for reference [per Rule 62-

780.600(7), F.A.C.]: 

• Part I.A.19 – Summary listing of existing or pending environmental permits. 

• Part I.B.4 Figure 2.2-4 – Legal boundaries of the facility, surface elevations, and 

stormwater runoff directions. 

• Part I.B.4 Tables 2.2-1 and 2.2-2 –  detailed results of water a well survey in the 

region surrounding the facility.   

• Part I.D.2 – Descriptions of facility operations, both past and present, including 

products and wastes. 

• Part I.D.3 – Waste types, waste codes, process codes, and estimated annual 

quantities. 

• Part II.A.5 – Waste information and analysis for the various wastes. 

 

It is noteworthy that the septic tank water is known to be the source of impacts being 

investigated for this SAR.  The exact origin of organic constituents in the septic water is not 

known. 
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3 ENVIRONMENTAL SETTING 

 

This section summarizes the regional environmental setting based mostly on literature 

research.  Additional details regarding facility-specific observations are provided in 

Section 6.  

 

3.1 HYDROGEOLOGIC SETTING 

In Hillsborough County, Pliocene to recent-age sands of variable thickness overlie thicker 

sequences of Tertiary limestones, dolomites, and evaporites that were deposited on an 

ancient carbonate platform.  This sequence of rocks is part of the Florida plateau that 

thickens and dips to the south and southwest in the Hillsborough County area (Menke et al., 

1961). Two geologic cross-sections are shown in Figure 3.1.  The major hydrogeologic 

units contained within this sequence of rocks, in descending order, include the surficial 

aquifer system, the intermediate aquifer system, and the upper Floridan aquifer.  These 

hydrogeologic units are described below.  The regional hydrogeologic framework is 

summarized in Table 3.1

 

. 

3.1.1 SURFICIAL AQUIFER SYSTEM 

The Quaternary Age surficial aquifer system consists predominantly of unconsolidated fine 

sands; interbedded clays, marl, shell, and/or limestone can also be present.  This unit 

typically varies in thickness from approximately 25 to 50 feet (ft) in the county (Southwest 

Florida Water Management District [SWFWMD], 1988).   

 

Beneath the S-K facility, onsite data show the surficial sediments are 21 ft thick, and local 

lithology tends to consist predominantly of silty, fine-quartz sand.  

 

The surficial aquifer system is generally unconfined in Hillsborough County.  The water 

table is relatively shallow and generally mimics the topography.  Water table fluctuations 

are normally less than 5 ft during the year (SWFWMD, 1988).  Although ground water flow 
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direction in the surficial aquifer is affected by local topography, the general ground water 

flow direction is to the south and west according to SWFWMD (SWFWMD, 1988).  

Transmissivity varies from 200 to greater than 1,600 feet squared per day (ft2/day) and the 

storage coefficient varies from 0.05 to 0.2 in Hillsborough County (SWFWMD, 1988).  

Reported horizontal hydraulic conductivity values for the surficial aquifer in west-central 

Florida vary from 0.03 ft/day to greater than 1,000 ft/day, whereas reported values for 

vertical hydraulic conductivity vary from 1.2 x 10-4 ft/day to 13 ft/day (SWFWMD, 1988).  

Aquifer test results in the Tampa Bay area commonly report hydraulic conductivity values 

from 1 to 20 ft/day (Vacher et al., 1992). 

 

Regarding water quality, the dissolved mineral content of water in the surficial aquifer 

system varies greatly in Hillsborough County.  Water is generally of potable quality except 

near the coast and tidally affected streams where saltwater intrusion has taken place. “Iron, 

however, is common in undesirable concentrations throughout Florida, particularly in water 

from the surficial aquifer. The concentration of iron and amount of color are usually highest 

near marshes and where decaying plants release iron and organic compounds that can be 

taken into solution by water infiltrating into this aquifer” (SWFWMD, 1988).   

 

3.1.2 INTERMEDIATE AQUIFER SYSTEM 

The intermediate aquifer system includes all water-bearing units and confining units 

between the overlying surficial aquifer system and the underlying Upper Floridan aquifer.  

Units comprising the intermediate aquifer system in west-central Florida range in age from 

Pleistocene to Miocene.  Where present in Hillsborough County, the intermediate aquifer 

system is comprised of sandy clay, clay, and marl with discontinuous inter-bedded 

permeable sand, gravel, shell, and limestone (SWFWMD, 1988).  The Hawthorn Group 

(Miocene Age) contains the main water-bearing units, where present, of the intermediate 

aquifer system. Where none of the units are water bearing, it is referred to as the 

intermediate confining unit.  Thickness of the intermediate aquifer system in Hillsborough 

County varies from zero in the north to 300 ft in the south (Scott, 1988).  The north-
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northwestern boundary of the intermediate aquifer system occurs near the S-K facility 

(SWFWMD, 1988).   

 

Beneath the surficial aquifer at the S-K facility, onsite data show that the intermediate 

aquifer system includes only the intermediate confining unit, which occurs from depths of 

21 to 38.5 feet below land surface (ft bls).  The intermediate confining unit is 17.5 ft thick 

and is comprised of stiff clay in its upper half, and softer inter-bedded clay, silt, and 

calcareous mud in its lower half. 

 

Water quality is generally good in the intermediate aquifer system except near the coast 

where residual seawater has not been completely flushed (SWFWMD, 1988).   

 

3.1.3 UPPER FLORIDAN AQUIFER  

The upper Floridan aquifer is principally middle Miocene to middle Eocene in age and 

consists primarily of limestone and dolomite.  Stratigraphic units represented within this 

unit include, in descending order, the Tampa Member of the Arcadia Formation of the 

Hawthorn Group, the Suwannee Limestone, the Ocala Group, and the Avon Park 

Formation.  The base of the Upper Floridan aquifer is marked by the upper limit of an 

evaporite unit in the Lake City Formation.  The Floridan aquifer varies in thickness in 

Hillsborough County from less than 1,000 ft in the north to over 1,200 ft in the south; it is 

approximately 1,100 ft thick beneath the S-K facility (SWFWMD, 1988). 

 

Ground water flow direction within the upper Floridan aquifer in the vicinity of the facility 

varies seasonally and with pumping conditions, yet the predominant directions appear to be 

toward the west and south.  Reported transmissivity values in the upper Floridan aquifer in 

Hillsborough County range from approximately 15,000 to 500,000 ft2/day (SWFWMD, 

1988).  Reported storage coefficients for the upper Floridan aquifer in Hillsborough County 

range from 1 x 10-5 to 1 x 10-3 (SWFWMD, 1988).  In the vicinity of the S-K facility, a 

transmissivity value of 160,000 ft2/day has been reported (SWFWMD, 1988). 
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The Upper Floridan aquifer is the principal source of groundwater in Hillsborough County. 

Water quality is variable yet generally potable, except near the coast and at various depths 

where the water becomes more mineralized. 

 

Beneath the S-K facility, onsite data show that the top of the Upper Floridan aquifer occurs 

at a depth of 38.5 ft bls, and is comprised of weathered limestone of the Tampa Member.  

 

3.1.4 WATER USE AND WATER WELL SURVEY  

Municipal water supply is available in the vicinity of the facility.  However, use of the 

municipal water supply system is not mandatory, and land owners may install their own 

water wells.  The facility is located outside the Tampa city limits, but inside the City of 

Tampa water service area.  The sources of the municipal water supply include surface water 

(mostly from the Hillsborough River) and groundwater (from the Upper Floridan aquifer).   

 

Detailed results of a water well survey were included in the 2011 ROPRA for the facility 

(S-K, 2011); specifically, in Part I.B.4 Tables 2.2-1 and 2.2-2.  Those results/tables are 

included in Appendix 3A herein, which shows that numerous water wells (of various 

types) are present in the region of the facility.  The surficial aquifer is apparently not used 

locally as a water supply source based on the indicated well casing depths, total well 

depths, and well types (Appendix 3A

 

). 

An onsite water well is located at the northeast corner of the S-K property within a 

pump house, as shown in Figure 2.3.  The 2011 ROPRA (in the Contingency Plan, on 

p. 28) indicates that a fire suppression system is available at the facility, and that the 

system is supplied water from the onsite water well.  The 2011 ROPRA (Part I.B.4, 

Table 2.2-2) also indicates that this “Public Supply” well is 5-inches in diameter, with a 

cased depth of 81 ft, and a total depth of 121 ft (Appendix 3A

 

 herein).  As such, this well 

is completed within the Upper Floridan aquifer. 
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The Wellhead Protection Rule (Chapter 62-521, F.A.C.) establishes a 500-foot radius 

circular Wellhead Protection Area around all wells which serve community and non-

transient non-community public water systems. The rule prohibits certain new 

installations from locating in wellhead protection areas, and specifies additional 

performance standards for other new installations and activities.  Hillsborough County has 

published a Hillsborough County Wellhead Resource Protection Areas Map, which shows 

that no such protection areas are located within 4 miles of the S-K facility (Hillsborough 

County, effective February 12, 2008). 

 

Hillsborough County has also published a Hillsborough County Potable Water Wellfield 

Protection Areas Map (Hillsborough County, June 10, 2004) (see web link:  

http://www.hillsboroughcounty.org/pgm/communityplanning/resources/gismaps/adoptedpot

ablewaterwpa.pdf).  Appendix 3A

 

 includes a copy of that map.  That map shows locations 

of potable water wells, including the S-K water well (in the south-central portion of Section 

27), and the 500 ft buffer (protection area) around each potable water well. The S-K facility 

is not located within a potable water wellfield protection area of any offsite well.    

3.2 FACILITY TOPOGRAPHY, SURFACE WATER DRAINAGE, AND SOILS 

Figure 3.2

 

 is a U.S. Geological Survey (USGS) quadrangle map that shows topography in 

the region of the facility.  Land surface elevations at the S-K facility generally range 

between 11.5 and 14 ft above mean seal level (ft-msl) as shown by the topographic survey 

and storm water runoff map presented as Figure 2.2-4 in the 2011 ROPRA for the facility 

(S-K, 2011).  That Figure 2.2-4 also shows the legal property boundaries for the facility. 

The impervious areas of the facility, which include essentially all areas in the eastern half of 

the property, are sloped such that rainwater runoff is directed southward to the storm water 

ditch (SWMU-7), which is connected to the storm water retention pond (SWMU-12).  

Storm water may also flow eastward through the storm water ditch to a roadside drainage 

ditch (ERM, 1993). 

 

http://www.dep.state.fl.us/swapp/PWSType.asp�
http://www.dep.state.fl.us/swapp/PWSType.asp�
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Land surface elevations and visual observations indicate that the grass area in the western 

half of the property (which includes SWMU-11 and SWMU-21) is hydrologically isolated 

from all other areas of the facility; that area neither contributes runoff to other areas nor 

receives it from other areas.  Existing as a flat grassy field with elevations predominantly 

between 13 and 11.5 ft-msl, it is largely internally drained.  Under saturated soil conditions, 

this grass area can potentially induce sheet flow toward the northwest corner, which is 

where the lowest elevation occurs.   

 

According to the Hillsborough County soil survey, the specific soil type at the S-K facility is 

known as the Pinellas Series.  The Natural Resources Conservation Service (NRCS) official 

series description for the Pinellas Series soil is included here as Appendix 3B

 

 (NRCS, 

2004).  Natural soils and deeper subsurface materials at and beyond the facility have been 

removed by excavation in the 1970’s, and the excavation subsequently backfilled as 

discussed below. 

3.3 LOCAL SOIL EXCAVATION AND BACKFILLING 

Research of historical aerial photographs, regulatory files, and onsite soil boring logs 

indicates that natural soils/subsurface materials at and well beyond the facility have been 

removed and replaced with various fill materials.  This finding is important in 

understanding the nature and extent of subsurface materials emplaced in the vicinity of the 

facility.  Information regarding the soil excavation and backfilling was previously reported 

in the 1994 RCRA Facility Investigation (RFI) Workplan for this facility (ECT, 1994). 

 

Aerial photographs from 1973, 1976, 1984, 1987, and 2011 are presented in Appendix 3C,

 

 

and described below.  The current S-K property boundary is also shown on each aerial 

photograph for reference.  

In 1973, the future S-K facility area appears undeveloped.  By 1976, the 10-acre square that 

includes the future facility had been entirely excavated and the southeast quadrant was 

undergoing backfilling.  The excavation appeared as a series of four trenches oriented east-
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west over the majority of the 10-acre square.  The two northernmost trenches pass through 

the area now occupied by the S-K facility.  Physical relations, including a dirt roadway, 

suggest the excavation and backfilling activities were associated with the industrial complex 

adjacent and west of the excavation.  This industrial complex was constructed between 

1973 and 1976; it was apparently owned and operated by Allied Steel Fabricators, Inc. 

according to files at the Environmental Protection Commission of Hillsborough County 

(EPC).  ECT personnel familiar with various mining operations hold the view that the 

excavations were probably borrow pits (i.e., sand mining).   

 

By 1984, the area of the future S-K facility had been completely backfilled and similar 

excavation activities had commenced at a 20-acre area located directly to the northeast.  A 

dirt roadway continued to connect the industrial complex with the area of the future S-K 

facility and that road continued through to the northeast toward the 20-acre excavation.  In 

addition, elongated objects (approximately 20 ft long by 2 to 3 ft wide) are shown on the 

ground at both the industrial complex and at the future S-K facility area.  It is possible that 

these objects are steel pipes.  These objects document a connection between activities at the 

industrial complex and the future S-K facility area. 

 

A complaint was filed with EPC on October 24, 1985 that alleged "illegal dumping and 

burying of solid waste at an excavation site at 24th Avenue and 58th Street."  Since the 

future S-K facility area had been completely filled before February 1985, the complaint 

must have been directed toward the 20-acre excavation.  The complainant, Mr. Robert 

Smith, indicated that "trash, garbage, etc." were being buried.  The landfilling was 

apparently being conducted under the direction of Mr. Eugene Thompson, who, during a 

site inspection by EPC, stated that "a small amount of land clearing material and yard trash 

was utilized in the backfilling of the property", and that "no paint cans or other toxic 

chemicals were deposited onsite."  The EPC closed its investigation on November 13, 1985. 
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By 1987, the 20-acre excavation to the northeast appeared predominantly as a shallow 

manmade lake.  Operations continued at the industrial complex to the west.  The S-K 

facility had been constructed and appeared similar as it does today.  

 

By 2011, approximately half of the 20-acre excavation to the northeast had been backfilled. 

Operations continued at the industrial complex to the west and at the S-K facility.   

 

These aerial photographs indicate that native soils have been disturbed at and beyond the 

S-K facility and that backfill materials were emplaced throughout the area.  Approximately 

8 acres have apparently been backfilled to a depth that may average approximately 10 ft bls; 

as such, the total volume of fill material throughout the 10-acre area may be on the order of 

80 acre-ft.  If the average depth to the water table (temporarily and spatially) is 

approximately 2.5 ft, then approximately 75 percent of that fill volume occurs below the 

water table in the phreatic zone.  [As described in Section 6.1, the depth to the water table 

was observed to be less than 1 foot at various wells in this area during July 2012.] 

 

The filling activities occurred unknown to S-K and prior to purchase of the property by S-K.  

 

Subsurface soil boring logs from locations within the S-K property (see Appendix 5E) 

provide detailed descriptions and insight as to the nature of materials used to backfill the 

property.  The fill materials appear to be very similar to the native soils (i.e., predominantly 

silty, fine sands).  Yet the fill materials also include small amounts of manmade materials 

(i.e., the aforementioned “yard trash” – such as; cloth, plastic, metal, a piece of rubber, and 

pieces of asphalt), and possibly increased the amount of natural organic matter (wood and 

decayed plant matter) due to the aforementioned “land clearing material” that was 

emplaced.  The last sheet in Appendix 3C shows the locations of the soil borings (i.e., the 

surficial aquifer monitor wells installed for this SA) in relation to the excavations present in 

1976.  
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Similarly, a 1994 RFI Workplan for this facility described the nature of the fill materials as 

follows (ECT, 1994): 

“In addition to sand, the fill materials noted include:  asphalt, wood, shell 

fragments, concrete, carpet, rock, clothing, coil spring, electrical tape, and 

a hair comb.  No environmentally egregious fill materials were noted.” 

 

The soil and groundwater quality results (see Sections 5 and 6) from this SA suggest that 

the fill materials do not appear to have introduced any unique constituents of concern at 

concentrations of concern (i.e., neither RCRA metals nor organic compounds).  
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4 CHRONOLOGICAL SUMMARY OF 
ASSESSMENT ACTIVITIES 

A chronology of key events pertaining to site assessment activities follows (the Department 

was notified in advance of all field activities): 

• September 6, 2011

• 

 – The Florida Department of Environmental Protection (the 

Department) issued a Hazardous Waste Inspection Report and identified the onsite 

septic tank and drain field as a new SWMU (SWMU-21).  Through various 

subsequent discussions (as the permit was being modified during the permit renewal 

process), the Department requested S-K to submit a Confirmatory Sampling Plan to 

investigate whether there have been any releases of hazardous constituents from 

SWMU-21. 

November 7, 2011

• 

 – S-K submitted the “Confirmatory Sampling Plan for SWMU-

21”, which the Department approved with comments on November 9, 2011. 

December 16, 2011 – S-K submitted the “Confirmatory Sampling Report for 

SWMU-21” (see Appendix 4A

• 

), which described methods and results of the 

Confirmatory Sampling Plan implementation.  Organic constituents and some 

metals were detected in the septic tank liquid and in groundwater from a temporary 

monitor well.  Subsequently, the Department issued a January 4, 2012, letter 

requiring S-K to complete a site assessment and submit the Site Assessment Report 

by September 3, 2012.  

January 12, 2012

• 

 – S-K submitted the “Sampling and Analysis Plan” (SAP) (in 

accordance with Rule 62-730.225, F.A.C. and Specific Condition V.5 of the facility 

permit), which the Department approved on January 17, 2012. 

February 1 and 8, 2012 – After coordination with the Department, five groundwater 

monitoring wells were installed and six soil samples were collected on February 1, 

2012.  On February 8, 2012, groundwater samples were collected from all five 

monitor wells.  For purposes of contamination assessment, all soil and groundwater 

samples were analyzed for: the eight RCRA metals; volatile organic compounds 

(VOCs) by U.S. Environmental Protection Agency (EPA) Method 8260B; and 

semi-volatile organic compounds (SVOCs) by EPA Method 8270D.  For purposes 
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of aquifer quality characterization (i.e., “poor quality aquifer” designation), the 

groundwater samples were also analyzed for total dissolved solids (TDS), chloride, 

sulfate, iron, and manganese.  The soil analytical results did not indicate any 

exceedance of a Soil Cleanup Target Level (SCTL) in any of the six soil samples.  

The groundwater analytical results for organic constituents indicated one 

exceedance of a Groundwater Cleanup Target Level (GCTL) in one sample (phenol, 

at monitor well MW-2).  None of the eight RCRA metals was found to exceed a 

GCTL in any of the five monitor well samples. Results for the various aquifer 

quality characterization parameters indicated that the groundwater can be classified 

by the “poor quality aquifer” designation per Chapter 62-777, F.A.C.  

• February 21, 2012

• 

 – The S-K facility renewal permit was issued by the Department; 

it included the requirement to investigate SWMU-21. 

March 16, 2012

• 

 – S-K, ECT, and the Department held a conference call to discuss 

the soil and groundwater results from the February sampling events, which had been 

e-mailed to the Department on March 7.   Based on that call it was determine that 

the next step in the assessment would include resampling groundwater from four of 

the monitor wells (MW-1 through MW-4) for VOCs, SVOCs, iron and manganese, 

and resampling of well MW-5 for iron and manganese. No additional soil 

assessment was necessary. 

April 9, 2012

• 

 – A second round of groundwater samples were collected and 

analyzed in accordance with the outcome of the March 16 conference call (above). 

The groundwater analytical results were similar to the February 8 results: the iron 

and manganese results (aquifer quality characterization parameters) confirmed that 

the groundwater can be classified by the “poor quality aquifer” designation; and for 

organic constituents, two exceedances of GCTLs were detected in one sample 

(phenol and 3+4-methylphenol, at MW-2). 

July 2, 2012 – Another groundwater sample was collected from MW-2 for analysis 

or organic constituents (VOCs and SVOCs).  Consistent with the April 9 sample 

results, two exceedances of GCTLs were detected in the MW-2 sample (phenol and 

3+4-methylphenol).  Therefore, S-K concluded that a No Further Action Without 
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Controls scenario was not likely attainable, and prepared for additional investigative 

actions consistent with a No Further Action With Controls scenario (applying the 

“poor quality aquifer” designation). 

• July 16 and 17, 2012

• 

 – A double-case, deep monitoring well (MW-6D) was 

installed to depths below the base of the surficial aquifer, and three samples of 

surficial aquifer materials were collected (at depths of 5, 10, and 15 ft bls) for 

analysis of total organic carbon (i.e., fraction organic carbon). 

July 19, 2012

 

 – Groundwater samples were collected from five monitoring wells 

(MW-1 through MW-4, and MW-6D) for analysis of VOCs and SVOCs.  In 

addition, aquifer slug tests were performed at four wells (MW-2, MW-3, MW-4, 

and MW-6D), and elevations were surveyed at MW-6D. 

As will be discussed, the results of this site assessment indicate that groundwater 

contamination is limited to a very small area that is situated well inside the boundaries of 

this fenced and secured facility, and that contaminant concentrations are relatively low.  The 

site circumstances are not complex.  Accordingly, the scope of investigation and the level of 

detail presented in this SAR are appropriately limited to those elements in Rule 62-

780.600(8), F.A.C. that are truly warranted for this relatively simple site.  
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5 ASSESSMENT METHODS AND RESULTS 

 

Sampling and analysis activities were conducted in accordance with applicable FDEP 

SOPs, and in accordance with the SAP dated January 12, 2012, which was approved by 

the Department on January 17, 2012.  In accordance with the SAP, all samples were 

collected by ECT and all laboratory analyses were performed by Analytical Services Inc. 

(ASI) [National Environmental Laboratory Accreditation Conference (NELAC) 

certification E87315].   

 

Various investigative derived wastes (IDWs) were generated and drummed during this 

assessment, as indicated below.  The IDWs were temporarily stored onsite for subsequent 

disposal by S-K. 

 

5.1 SOIL SAMPLING AND ANALYSIS 

On February 1, 2012, ECT collected a total of six soil samples.   

 

Three soil borings (SB-1, SB-2, and SB-3) were hand-augured to a depth of 4 ft bls, which 

is slightly below where the water table was encountered.  Soil samples for screening were 

collected at one-foot intervals to the water table and placed into 16-ounce mason jars.  A 

Photovac, Inc. MicroFID organic vapor analyzer (OVA) equipped with a flame ionization 

detector was used for soil screening.  The organic vapor screening results are included in 

Appendix 5A

 

.  

Two soil samples were collected from each of the three soil boring and placed into 

appropriate containers for laboratory analysis in accordance with the FDEP’s SOPs.  Soil 

samples were collected at depth intervals from land surface to 6 inches, and at 2-foot 

intervals thereafter to the water table, as outlined in Chapter 62-780.600(5)(c)(1), F.A.C.  

The water table was encountered at depths slightly less than 4 ft bls during soil sampling 

activities.  As such, the two samples at each soil boring were collected at depths of 0.5 ft 
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and 2 ft.  One field equipment blank (Identified as MW-6A in the laboratory report) was 

also collected for quality assurance purposes.  Locations of the soil borings/soil samples are 

included on Figure 5.1

 

.   

All soil samples were laboratory analyzed for VOCs by EPA Method 8260B, SVOCs by 

EPA Method 8270D, the RCRA-8 metals (except mercury) by EPA Method 6010C, and 

mercury by EPA Method 7471B.  The samples were analyzed by ASI in Norcross, 

Georgia.  The laboratory analytical data report for the six soil samples is attached as 

Appendix 5B.  The soil analytical results are summarized in Table 5.1

 

. 

5.2 MONITORING WELL INSTALLATION 

On February 1, 2012, ECT supervised the installation of five surficial aquifer groundwater 

monitoring wells (MW-1 through MW-5).  Figure 5.1

 

 shows all monitoring well 

locations.  The wells were installed to characterize the hydrogeologic conditions of the 

surficial aquifer and to evaluate the lateral extent of dissolved constituents at the facility.   

The monitoring wells were installed using a hollow-stem auger drill rig.  At each 

monitoring well location, continuous cores were collected and examined. Visual signs of 

staining and the lithology were documented, and organic vapor analyzer (OVA) 

measurements were collected at 2-ft intervals or less.  The monitoring wells were installed 

to a depth of 12 ft bls and were constructed with 10-ft of 2-inch diameter, 0.006-inch 

slotted, schedule 40 polyvinyl chloride (PVC) screen, threaded to a 2-ft length of schedule 

40 PVC well casing.  The monitoring wells were constructed so the well screen intercepts 

the water table that typically lies between 2 and 4 ft bls.  A 30/45 silica sand filter pack was 

placed in the borehole to approximately 1-ft above the top of screen.  A 6-inch thick fine 

sand seal was placed on top of the filter pack and the remainder of the borehole was filled 

with a neat cement grout.  All monitoring wells were completed below grade inside an 8-

inch diameter, steel manhole protected by a 2-ft by 2-ft concrete pad and fitted with a 

locking compression plug.   
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Soil drill cuttings were containerized in a new Florida Department of Transportation 

(FDOT)-approved drums.  Four drums of soil investigative derived waste were generated 

during these assessment actions.    

 

All drilling equipment and well construction materials were steam cleaned prior to drilling 

at each location.  One drum of decontamination water was generated during the assessment.  

 

The monitoring wells were developed as soon as practical after installation.  Well 

development was performed using a centrifugal pump until the water was sediment free to 

the fullest extent practical.  Water was not added to the wells to aid in development.  All 

purge water was containerized in FDOT-approved 55-gallon drums.  Two drums of purge 

water were generated during these assessment actions. 

 

On July 16 and 17, 2012, a double-case, deep monitoring well (MW-6D) was installed to 

depths corresponding with the uppermost permeable unit below the base of the surficial 

aquifer (i.e., below the underlying confining unit, and into the uppermost limestone at the 

top of the Upper Floridan aquifer; MW-6D screen interval is ~41 to 46 ft bls).  Using a 

hollow-stem auger drill rig, a 6-inch surface casing was installed within a 12-inch borehole 

to a depth of 25 ft bls (within the confining unit that underlies the surficial aquifer). 

Continuous lithologic sampling was achieved using a direct push macro core sampler, 

except after refusal was encountered in limestone (at 43 ft bls) rock cutting were obtained 

(and the borehole reamed and advanced to 48 ft bls) by mud rotary drilling.  Except as noted 

above, the procedures applied for the installation of MW-6D were consistent with the 

previously described procedures for the water table monitor wells. A total of seven 

55-gallon drums of materials were generated by the MW-6D well drilling, development, 

and the sampling activities performed later that week. 

 

The monitoring well soil boring logs are included in Appendix 5A

 

, along with the well 

construction summary reports [per DEP Form 62-730.900(2)(b)].  
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The monitoring well construction details are summarized in Table 5.2

 

.  Table 5.2 also 

includes survey information of horizontal locations and elevations.  The top-of-casing and 

land surface elevations for the wells were surveyed relative to the National Geodetic 

Vertical Datum (NGVD) of 1929; the reference elevation at MW-1 (13.0 ft NGVD) was 

derived from the facility elevation survey data shown in Figure 2.2-4 of the 2011 ROPRA 

(S-K, 2011), which is linked to the NGVD.  The reference elevation at MW-1 is believed 

to be accurate within 0.2 foot.   

5.3 GROUNDWATER SAMPLING AND ANALYSIS 

ECT collected groundwater samples from various monitor wells on various dates as 

outlined in Section 4.   

 

The monitoring wells were purged following FDEP-Standard Operating Procedures (SOPs) 

using a peristaltic pump to minimize drawdown (i.e., per the SAP).   During purging, field 

stabilization measurements of temperature, pH, conductivity, dissolved oxygen, oxidation-

reduction potential, turbidity, and depth to water were recorded following removal of the 

initial well volume of water and subsequently at three to five minute intervals thereafter.  

The purge water was monitored until the field parameters had reached the stabilization 

criteria established in the FDEP-SOPs.  All purge water was containerized in one 55-gallon 

drum per event.   

 

Once the field parameters had reached the appropriate stabilization criteria, ECT collected 

the groundwater samples.  The groundwater sampling equipment and procedures are 

summarized on the groundwater sampling logs per FDEP SOPs.  All groundwater sampling 

logs and equipment calibration forms (and other relevant field notes) are provided in 

Appendix 5C

 

 in chronological order.   

Following sample collection, the samples were placed on wet ice and shipped to ASI in 

Norcross, Georgia following standard chain of custody procedures.  One field equipment 

blank was also collected for quality assurance purposes during each sampling event.   



Safety-Kleen Systems, Inc., Tampa, Florida 
Site Assessment Report 
FDEP Facility ID No. FLD 980 847 271 

5-5 
T:\COMMON\SK\Tampa\SAR\SAR SK-Tampa final.doc 

 

All of the groundwater samples from the February 8, 2012, sampling event (which 

included all five surficial aquifer monitor wells) were analyzed for VOCs by EPA 

Method 8260B, SVOCs by EPA Method 8270D, the RCRA-8 total metals (except 

mercury) by EPA Method 6020A, and mercury by EPA Method 7470A.  In addition, 

these samples were all analyzed for aquifer quality characterization parameters, including: 

TDS, chloride, sulfate, iron, and manganese.  Dissolved iron and manganese were also 

analyzed by the laboratory and were field filtered using 1-micron (μm) SingleSample® 

in-line disposable groundwater filters.  

 

The groundwater samples collected on April 9, 2012, were analyzed as follows: 

groundwater from four of the monitor wells (MW-1 through MW-4) for VOCs, 

SVOCs, iron and manganese; groundwater from well MW-5 for iron and manganese.  

 

The groundwater sample collected from MW-2 on July 2, 2012, was analyzed for 

organic constituents (VOCs and SVOCs). 

 

The groundwater samples collected on July 19, 2012, from five monitor wells (MW-1 

through MW-4, and MW-6D) were analyzed for organic constituents (VOCs and 

SVOCs). 

 

All of the analytical laboratory reports for groundwater are provided in Appendix 5D in 

chronological order.  The groundwater analytical results are summarized in Table 5.3

 

. 

In addition to the information presented herein, this SAR includes field and laboratory 

Electronic Data Deliverable (EDD) files that are submitted to the Department separately 

and electronically. 
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5.4 GROUNDWATER LEVEL MEASUREMENTS 

All groundwater level measurements were obtained using an electronic measuring device, 

which indicates with an audible tone when the probe is in contact with the groundwater in 

the well.  Measurements were obtained by lowering the device into the well until it 

indicated that the water surface had been encountered by measuring from the top and 

north side of the well casing to the probe.  All measurements were recorded to the nearest 

1/100 ft.   

 

Table 5.4

 

 is a summary of the water level measurements and calculated water table 

elevations measured in the surficial aquifer monitoring wells for various dates, along with 

the potentiometric elevation for the deep well MW-6D.  Hydraulic gradient calculations 

are also included in Table 5.4. 

Appendix 5E

 

 includes all of the water table elevation contour maps generated during this 

site assessment in chronological order; the dates include: 2/8/12, 4/9/12, 7/2/12, and 

7/19/12.  

5.5 AQUIFER SLUG TESTING AND FRACTION ORGANIC CARBON 

5.5.1 HYDRAULIC CONDUCTIVITY 

On July 19, 2012, ECT conducted two separate single-well aquifer-tests on surficial aquifer 

monitoring wells MW-2, MW-3, and MW-4 to evaluate the hydraulic conductivity of the 

surficial aquifer underlying the Site.  ECT also conducted two separate single-well aquifer-

tests on deep monitoring well MW-6D to evaluate the hydraulic conductivity of the first 

permeable zone underlying the surficial aquifer at the facility.   

 

During each slug test, a volume of water was instantaneously displaced and the change in 

water level was monitored and recorded over a period of time as the well water returns to 

static equilibrium.  ECT used a HERMIT 2000 data logger and pressure-sensitive 

transducer to monitor and record water level changes during slug testing.  The aquifer 
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response data collected during the slug tests were analyzed by computer using applicable 

equations of groundwater flow to calculate the hydraulic conductivity at the specific well 

location.  Computerized analytical methods developed by Bouwer and Rice (1976) were 

applied to estimate the hydraulic conductivity values. 

 

The aquifer slug test data evaluations are provided in Appendix 5F

 

, including the 

calculated values for hydraulic conductivity (K).  The results are tabulated below: 

Well Test 1 
K (ft/day) 

Test 2 
K (ft/day) 

MW-2 1.3 1.1 
MW-3 2.6 1.9 
MW-4 1.4 1.2 

MW-6D 16 13 
 

The surficial aquifer average horizontal K is calculated as 1.6 ft/day. 

 

The Upper Floridan aquifer (at MW-6D) average horizontal K is calculated as 14 ft/day. 

 

5.5.2 FRACTION ORGANIC CARBON 

While drilling at well MW-6D, a direct push macro core sampler was used to collect three 

soil samples for laboratory determination of the fraction of organic carbon in the surficial 

aquifer material;  these samples were collected at depths of 5, 10, and 15 ft bls.  The three 

samples were laboratory analyzed by the Walkley Black Method for total organic carbon.  

The laboratory analytical report for the total organic carbon content in the surficial aquifer 

materials (silty sand) at MW-6D is provided in Appendix 5G

 

.  The results are tabulated 

below: 
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Sample Depth 
(ft bls) 

Total Organic 
Carbon 
(mg/kg) 

Fraction Organic Carbon 

(fraction) (percent) 

5 7,600 0.0076 or 0.76% 
10 6,000 0.0060 or 0.60% 
15 1,500 0.0015 or 0.15% 

mg/kg = Milligrams per kilogram. 

 

The average fraction organic carbon (foc) is 0.005 or 0.5 percent (%). 
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6 DISCUSSION OF ASSESSMENT RESULTS 

 

6.1 SITE HYDROGEOLOGY 

The discussion presented here supplements the information presented in Section 3.1 

(Hydrogeologic Setting), and is based mostly on the site investigation at the facility. 

 

6.1.1 HYDROSTRATIGRAPHY 

The lithologic logs from the six onsite monitor wells (five shallow wells, and one deep 

well – see Appendix 5A) indicate that three distinct hydrostratigraphic units are present 

beneath the facility in the general area of SWMU-21. In descending order, these three 

hydrostratigraphic units include:  the surficial aquifer; the intermediate confining unit; 

and the Upper Floridan aquifer.   The locations of two hydrostratigraphic cross-sections 

at the facility are shown on Figure 6.1.  Hydrostratigraphic cross-sections S—N and 

E—W are shown in Figure 6.2 and Figure 6.3

 

, respectively. 

Following is a representative hydrostratigraphic profile observed to the maximum depth 

of investigation (48 ft bls). 

 

The surficial aquifer is predominantly comprised of silty, fine quartz sand through its 

entire depth of 21 feet.  Much of the surficial aquifer is excavation backfill material 

(see Section 3.3).  

Surficial Aquifer:  0 to 21 ft bls  

0 to ~9 or 12 ft bls – Silty, fine-quartz SAND, with variable yet considerable 

percentages of iron-rich rock fragments and clay, and some shell fragments.  

Loose, poorly sorted (well graded), organic rich.  Small quantities of manmade 

materials are observed.  Probably mostly fill material. 

  

~9 or 12 to 21 ft bls -- Silty, fine-quartz SAND, very similar to above with the 

following minor exceptions: slightly increased density and shell content with 
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depth; and slightly decreased apparent permeability, organic content, and rock 

fragments with depth.  Manmade materials are generally minimal or absent. 

Probably mostly native soil, non-fill material. 

 

21 to 30 ft bls – CLAY, medium stiff, high plasticity and highly cohesive, blue-

green, extremely low apparent permeability.  Non-calcareous.  Becomes slightly 

sandy CLAY in basal 3 ft.  

Intermediate Confining Unit:  21 to 38.5 ft bls 

 

30 to 38.5 ft bls – Non-calcareous silty CLAY and clayey SILT, inter-bedded with 

calcareous mud (silt and clay).  Soft to very soft, low plasticity, and low apparent 

permeability. 

 

38.5 to 48 ft bls – LIMESTONE, weathered, variably indurated, sandy, beige 

colored.  Loss of circulation from 41 to 42 ft bls; macro core sampler refusal at 

43 ft bls.  Bottom 4 ft harder than above. { Tampa Member of the Arcadia 

Formation of the Hawthorn Group. } 

Upper Floridan Aquifer:  38.5 to 48 ft bls (total depth of investigation) 

 

The surficial aquifer average horizontal K is 1.6 ft/day from onsite testing. 

 

The Upper Floridan aquifer (at MW-6D) average horizontal K is 14 ft/day from onsite 

testing. 

 

The vertical hydraulic conductivity (Kv) of the intermediate confining unit is estimated 

based on previous studies at nearby Tampa facility (at Wenczel Tile, by Butler & 

Edwards Associates, Inc., October 1983 – B&E, 1983).  The Wenczel Tile facility and the 

S-K Tampa facility show remarkably similar confining unit stratigraphy. The blue-

green clay in the intermediate confining unit (commonly called the “silex bed” 

[Upchurch, et al., 1982]) was determined to have a Kv of 3 X 10E-8 cm/s, which 
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equates to ~8 X 10E-5 ft/day (B&E, 1983).  The entire confining unit was calculated 

to have a harmonic mean Kv of 4.5 X 10E-8 cm/s, which equates to ~1 X 10E-4 

ft/day (B&E, 1983); that value is considered a reasonable estimate for the average Kv 

of the intermediate confining unit at the S-K facility (i.e., Kv = 0.0001 ft/day). 

 

6.1.2  GROUNDWATER FLOW 

All of the water table elevation contour maps generated during this site assessment are 

included in Appendix 5E

 

 in chronological order; the dates include: 2/8/12, 4/9/12, 7/2/12, 

and 7/19/12.  These data indicate that the hydraulic gradient, and thus the inferred 

direction of groundwater flow in the surficial aquifer, is generally toward the northwest. 

It is important to understand that water levels at MW-2 can vary significantly by the 

minute due to direct influence from the septic system.  When the septic system transfer 

pump turns on, the water level rises up around the outside of the well borehole and briefly 

rises to land surface (similar to an artesian spring), and then recedes. This phenomenon is 

well documented in the field notes (Appendix 5C), and also in a photograph in Appendix 

6A.  A similar phenomenon has been observed from the top of the septic tank. Further, 

MW-1, which is located along the west side of the drain field, does not show any 

apparent water level influence from the septic system; it tends to fluctuate in the same 

manner as the more distant wells.  As such, it appears doubtful that much (if any) septic 

water is actually being routed to the drain field area under the observed operating scenario 

(this analysis is further supported by relations among groundwater quality parameters; 

Section 6.3).  These conditions are observed to induce a local hydraulic mounding effect 

in the immediate vicinity of MW-2 and the septic tank, which is the known contaminant 

source area. These observations were considered while preparing the water table elevation 

contour maps.  

 

In the immediate vicinity of MW-2 and the septic tank, the localized mounding effect 

apparently induces some radial groundwater flow in directions ranging from north to west 

(and all points between) for a short distance until the ambient northwesterly flow 
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direction is again manifest.  As such, wells MW-3 and MW-4 both appear to be well 

positioned to detect any impacts that might be migrating downgradient from the source 

area. 

 

The groundwater levels observed during the 2/8/12 and 4/9/12 monitoring events 

represent relatively dry season conditions.  In stark contrast, groundwater levels observed 

during the two July 2012 monitoring events (7/2/12 and 7/19/12) represent extreme wet 

season conditions related not only to summer rains but also the significant influence from 

Tropical Storm Debbie which resulted in more than a foot of rainfall locally over several 

days. Table 5.4 shows that the depth to groundwater was less than 1 foot at various wells 

in July 2012. 

 

All of the water table elevation contour maps generated during this site assessment utilize 

a contour interval of 0.1 ft for consistency, and because the extent of impacts is very 

localized at MW-2. 

 

Hydraulic gradients were calculated based on the water table elevation contour maps. 

From the septic water induced mound at MW-2 to the last downgradient contour, the 

average horizontal hydraulic gradient observed for all four events was 0.017 ft/ft.  Aside 

from the localized mound at MW-2 (ignoring it), the “ambient” (i.e., immediately 

surrounding) average hydraulic gradient observed for all four events was 0.0038 ft/ft.  

Due to the extreme nature of the two July monitoring events that were only 17 days apart, 

a more “representative average” hydraulic gradient may be derived by eliminating the 

extreme July 19 event (and thus eliminating duplication of the two extremes). In this 

manner, the representative average horizontal hydraulic gradient observed from the 

mound at MW-2 would be 0.014 ft/ft, and the representative average “ambient” 

horizontal hydraulic gradient would be 0.0034 ft/ft.  The hydraulic gradient calculations 

are included on Table 5.4. 

 



Safety-Kleen Systems, Inc., Tampa, Florida 
Site Assessment Report 
FDEP Facility ID No. FLD 980 847 271 

6-5 
T:\COMMON\SK\Tampa\SAR\SAR SK-Tampa final.doc 

The observed hydraulic gradient from the mound at MW-2 is more than four times higher 

than the observed “ambient” hydraulic gradient.  This distinction is important because 

S-K is now in the process of obtaining public water supply and sewer service and 

abandoning the onsite septic system; this transition is currently expected to be completed 

in 2012. Under that near-future operating scenario, the “ambient” horizontal hydraulic 

gradient will be manifest and most relevant. 

 

The mounded water table elevation at MW-2 was observed to be approximately 3.3 ft 

higher than the Upper Floridan aquifer potentiometric elevation at MW-6D on July 19, 

2012.  This would suggest a vertical hydraulic gradient of approximately 0.19 (ft/ft) 

across the confining unit thickness of 17.5 ft.  The “ambient” water table elevation was 

approximately 2.6 ft higher than the Upper Floridan aquifer potentiometric elevation at 

MW-6D; as such, the “ambient” vertical hydraulic gradient was approximately 

0.15 (ft/ft).   

 

The average horizontal

 

 groundwater flow velocity (v) is calculated using the following 

formula [Rule 62-780.600(8)(a)13, F.A.C.]:     

v = K I / n 

where:  

K = is the average horizontal hydraulic conductivity (1.6 ft/day), 

I = is the average horizontal hydraulic gradient (MW-2 mounded condition = 
0.017; “ambient” condition = 0.0038), and 

n = is the estimated effective soil porosity. (~0.35 [loose materials]). 
 

The calculated average horizontal groundwater flow velocity is 0.078 ft/day, or 28 ft/yr 

under the MW-2 mounded condition.  The calculated average horizontal groundwater 

flow velocity is 0.017 ft/day, or 6.3 ft/yr under the “ambient” condition. 
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The average vertical

 

 groundwater flow velocity (v) is calculated using the following 

formula [Rule 62-780.600(8)(a)14, F.A.C.]:     

v = Kv I / n 

where: 

Kv = is the average vertical hydraulic conductivity of the confining unit, 
(~0.0001 ft/day) 

I = is the average vertical hydraulic gradient across the 17.5 ft thick 
confining unit (MW-2 mounded condition = 0.19; “ambient” condition = 
0.15), and 

n = is the estimated effective soil porosity of the confining unit (~0.2 [clay]). 

 

For the MW-2 mounded condition, the calculated estimate for the vertical groundwater 

flow velocity (through the confining unit) is 0.0001 ft/day, or ~0.03 ft/year.  For the 

“ambient” condition, the calculated estimate for the vertical groundwater flow velocity 

(through the confining unit) is 0.00007 ft/day, or ~0.03 ft/year.  Both of these estimates 

are rounded to one significant figure consistent with the level of certainty of the vertical 

K value, and both utilize only the extreme water levels observed on July 19, 2012. 

Representative average conditions would likely result in even lower vertical flow 

velocities. As a practical matter, the blue-green clay is virtually impermeable and 

precludes any significant vertical flow. 

 

6.2 SOIL ANALYTICAL RESULTS 

Table 5.1 summarizes all constituents detected in the six soil samples.  The soil sample 

locations are included on Figure 5.1.  The laboratory analytical data report for the soil 

samples is attached as Appendix 5B

 

. 

All constituent concentrations are below all SCTLs in all samples.  No soil contamination 

was found in any of the six samples.  No further assessment is warranted for soil.   
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6.3 GROUNDWATER ANALYTICAL RESULTS 

Table 5.3 summarizes all constituents and concentrations detected in the all the 

groundwater samples collected.  The groundwater monitoring well (i.e., sample) locations 

are included on Figure 5.1.  All of the analytical laboratory reports for groundwater are 

provided in Appendix 5D

 

 in chronological order.  The results are discussed below. 

For purposes of contamination assessment, various groundwater samples were analyzed 

for: the eight RCRA metals; VOCs by EPA Method 8260B; and SVOCs by EPA 

Method 8270D.   

 

For purposes of aquifer quality characterization (i.e., “poor quality aquifer” 

designation), various groundwater samples were analyzed for total dissolved solids 

(TDS), chloride, sulfate, iron, and manganese.    

 

6.3.1 RCRA METALS 

Each RCRA metal constituent concentration was below its respective GCTL in each of 

the groundwater samples.  No further assessment is warranted for RCRA metals in 

groundwater.   

 

6.3.2 ORGANIC CONSTITUENTS: VOCs and SVOCs 

Every VOC constituent concentration was below its respective GCTL in every 

groundwater sample from every monitor well during every monitoring event.  No further 

assessment is warranted for VOCs in groundwater.   

 

Two SVOC constituents were detected at concentrations exceeding their respective 

GCTLs at MW-2 only; phenol, and 3+4-methylphenol.  Every other SVOC constituent 

concentration was below its respective GCTL in every groundwater sample from every 

monitor well.   Both phenol and 3+4-methylphenol can be attributed to the release from 
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the SWMU-21 septic tank, as they were both also present in the septic tank water 

sample (Appendix 4A; phenol 23 µg/L, and 3+4-methylphenol 260  µg/L).  

 

Results from the fourth and final sampling event at MW-2 (July 19, 2012) indicated that 

phenol was not detected (< 2.7  µg/L), and that 3+4-methylphenol (at 100  µg/L) was 

the only constituent that exceeded a GCTL (at any well).  As such, 3+4-methylphenol 

is the only remaining constituent of concern (COC), and it remains present only at 

MW-2. 

 

The GCTL for “3+4-methylphenol” is 38.5 µg/L (see Table 6.1

 

).  In this SAR, 3+4-

methyphenol is reported as the combined concentration of 3-methyphenol plus 4-

methyphenol, in accordance with the approved SAP (those two isomers are not analyzed 

separately).  Table 6.1 shows various regulatory concentrations for 3-methyphenol, 4-

methyphenol, and thus 3+4-methyphenol (combined).  The EPA Regional Screening 

Level (RSL) for 3+4-methyphenol in Tap Water (i.e., drinking water at the point of 

exposure) is significantly higher than the Florida GCTL (EPA RSL Table, updated May 

2012), as shown below: 

Groundwater Tap Water 

 
FDEP GCTL EPA RSL 

 
(µg/L) (µg/L) 

3-Methyphenol (m-cresol) 35 720 

4-Methyphenol (p-cresol) 3.5 1,400 

3+4-Methyphenol (combined) 38.5 2,120 
 

As such, the maximum observed concentration of 3+4-methyphenol (100  µg/L) is far 

below the EPA RSL for tap water.  The Florida GCTL applies to this SAR, not the EPA 

RSL. Nevertheless, the various regulatory concentrations for 3-methyphenol, 

4-methyphenol, and 3+4-methyphenol shown in Table 6.1 are relevant when evaluating 

the potential risk of exposure to impacts at the facility, as further described in Section 7.   

 

No VOCs or SVOCs were detected in the deep well MW-6D, which is located about 10 

ft downgradient (~northwest) of MW-2.  Well MW-6D monitors the first permeable 
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unit below the base of the surficial aquifer, within the Upper Floridan aquifer. As such, 

the vertical extent of impacts is limited to the surficial aquifer. 

 

The extent of groundwater contamination by 3+4-methylphenol at MW-2 has been 

delineated horizontally by MW-3 and MW-4 (none detected), and vertically by MW-6D 

(none detected).  The observed site conditions suggest that the lateral extent of the 

3+4-methylphenol GCTL exceedance likely occurs within an area that is roughly 

equivalent to a 15 to 20 ft radius around MW-2.  As such, the total area of GCTL 

exceedance may be approximately 1,000 square feet, or 0.023 acre.  This area is 

illustrated on Figure 6.4

 

. 

Figure 6.5

 

 shows this extent of groundwater contamination on hydrostratigraphic cross 

section S – N. 

The available groundwater data (Table 5.3) show an overall decrease in the concentration 

of organic constituents.  For example, from the initial sampling event on 2/8/12 to the last 

event on 7/19/12, the following overall decreases in concentrations are observed:  

• Total organic constituent concentrations (VOCs plus SVOCs) at all the wells 

combined decreased by 22% (from 574.4 to 449.2 µg/L).  

• Total organic constituent concentrations (VOCs plus SVOCs) at MW-2 alone 

decreased by 13% (from 511.6 to 446.8 µg/L). 

• SVOCs concentrations at MW-2 alone decreased by 52% (from 430 to 

205.1 µg/L). 

 

Since the only organic constituents to exceed a GCTL were SVOCs at MW-2, the 

observed 52% decrease in SVOCs concentrations at MW-2 is quite relevant. 

 

6.3.3 AQUIFER QUALITY CHARACTERIZATION PARAMETERS 

Various groundwater samples were analyzed for aquifer quality characterization 

parameters, including: TDS, chloride, sulfate, iron, and manganese.   
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Results for the various aquifer quality characterization parameters (included in 

Table 5.3) indicate that the surficial aquifer groundwater at the facility can be classified 

by the “poor quality aquifer” designation per Chapter 62-777, F.A.C.  That is, various 

of these indicator parameters (e.g., TDS, iron, and manganese) show exceedances of 

secondary standards that are clearly not attributable to the SWMU-21 release.  

 

This observation or “poor quality aquifer” conditions is consistent with the previous 

observation that the surficial aquifer is apparently not used locally as a water supply 

source (Section 3.1.4).  Further, the surficial aquifer average horizontal K value of 

1.6 ft/day also suggests it would have relatively low yield. 

 

Relatively high concentrations of iron (and less so for manganese) were observed in 

surficial aquifer groundwater; these concentrations cannot be attributed to the release 

from the SWMU-21 septic tank, as both iron and manganese showed relatively low 

concentrations in the septic tank water sample (iron 0.554 mg/L; and manganese 

0.033 J mg/L) as compared to the groundwater (see table below).  The laboratory 

report for this septic tank water sample is included in Appendix 6A

 

. 

As indicated in Section 3.1.1, “Iron, however, is common in undesirable concentrations 

throughout Florida, particularly in water from the surficial aquifer. The concentration of 

iron and amount of color are usually highest near marshes and where decaying plants 

release iron and organic compounds that can be taken into solution by water infiltrating into 

this aquifer” (SWFWMD, 1988). 

 

Based on the following evaluation, it is evident that the iron (and manganese) 

concentrations in groundwater can be attributed to materials that comprise the surficial 

aquifer, and most notably the “rock pieces” (i.e., rock fragments) that are rather 

abundant as described in the soil boring logs (see Appendix 5A).   
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The specific soil type at the S-K facility is known as the Pinellas Series (see Section 3.2), 

and the official series description for the Pinellas Series soil (see Appendix 3B

 

) repeatedly 

refers to “common …. masses of iron accumulation”.  Appendix 6A includes a close-up 

photograph of the rock fragments (after washing for visual observation), along with a 

laboratory report of iron and manganese analytical results for those same rock 

fragments (iron 3,390 mg/kg; manganese 114 mg/kg).  Thus, the abundance of rock 

fragments observed onsite also constitutes “common …. masses of iron accumulation”, 

consistent with the soil description, and an apparent source of iron and manganese.  

Consider the following data table:   

Sample 
Iron Conc. Manganese Conc. ~Avg. % Rock Fragments 

(~Average) (~Average) In Monitoring Interval 
MW-1 32.5 mg/L 0.95 mg/L ~20% 
MW-2 1.0 mg/L 0.03 mg/L ~12% 
MW-3 9.1 mg/L 0.27 mg/L ~7% 
MW-4 11.4 mg/L 0.10 mg/L ~5% 
MW-5 3.9 mg/L 0.01 mg/L ~3% 
Septic Water 0.554 mg/L 0.033 mg/L NA 
Rock Fragments 3,390 mg/kg 114 mg/kg NA 
 

These data suggest that the observed concentrations of iron and manganese in 

groundwater are generally directly proportional to the average percentage of rock fragments 

 in the aquifer within the monitoring intervals at the given wells (as estimated from the soil 

boring logs); except at MW-2.  MW-2 shows relatively low concentrations of iron and 

manganese (even though rock fragments are abundant) because MW-2 water quality is 

directly and largely influenced by the septic water (see Section 6.1.2), which has low 

concentrations of iron and manganese.  In contrast, all the other wells which are not 

influenced or impacted by the septic water show relatively high concentrations of iron that 

are generally proportional to the abundance of rock fragments.   

 

The SWMU-21 septic water is clearly not the source of iron and manganese in groundwater; 

rather, the septic water tends to dilute those concentrations locally in the area of MW-2.  
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All information considered, the surficial aquifer groundwater at the facility can be 

classified by the “poor quality aquifer” designation per Chapter 62-777, F.A.C.   

 

6.4 GROUNDWATER CONTAMINANT MIGRATION VELOCITIES 

As described in Section 6.3.2, 3+4-methylphenol (at 100 µg/L) is the only remaining 

COC; it exceeds its GCTL of 38.5  µg/L, and is currently detected only at MW-2.   

 

Estimated migration velocities for 3+4-methylphenol in surficial aquifer groundwater 

have been calculated for two hydraulic gradient scenarios:  

1. The MW-2 mounded condition; and  

2. The “ambient” condition.   

 

These two hydraulic gradient scenarios are described in Section 6.1.2, along with 

calculations of average horizontal and vertical

 

 groundwater flow velocities under each 

gradient scenario. 

6.4.1 HORIZONTAL MIGRATION 

Groundwater migration velocity for a contaminant, such as 3+4-methylphenol, can be 

calculated based on the groundwater flow velocity and a retardation factor.  The 

contaminant migration retardation factor equation (Freeze and Cherry, 1979) is the 

approach applied for this analysis.  The equations account for one-dimensional 

groundwater flow with migration retardation by adsorption only; other natural 

attenuation mechanisms are not considered (e.g., biological and/or chemical 

degradation, etc.). 

 

Contaminant migration velocity in groundwater can be calculated as described below 

(Freeze and  Cherry, 1979): 

 

Vc = Vgw / Rf 
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where: 

Vc= Contaminant migration velocity in groundwater 

Vgw = Groundwater flow velocity 

Rf = Retardation factor 

 

The retardation factor is calculated as described below: 

 

Rf = 1 + (pb/ne)* Kd 

where: 

Rf = Retardation factor 

pb = Soil bulk density 

ne = Effective porosity 

Kd = Distribution coefficient 

 

And the distribution coefficient for organic constituents is calculated as follows: 

Kd =    Koc  foc 

here: 

Koc = Soil organic carbon / water partitioning coefficient 

Foc = Fraction organic carbon content (in the aquifer materials)  

 

Table 6.2

 

 summarizes the estimated horizontal migration velocities for 3+4-

methylphenol in surficial aquifer groundwater, and provides all the raw data input into 

the equations along with the sources of the input data.    

As shown, the various data inputs result in a calculated retardation factor of 2.0. The 

estimated migration velocity for 3+4-methylphenol for the MW-2 mounded scenario is 

14 ft/year.  The estimated migration velocity for 3+4-methylphenol for the “ambient” 

scenario is 3.2 ft/year. 
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The MW-2 mounded scenario applies to a point in space approximately 40 ft 

downgradient from MW-2 (as that is how the gradient was calculated), and it applies to 

a point in time corresponding to whenever operation of the septic system is 

discontinued (expected in 2012). The “ambient” scenario applies at all times at 

distances greater than 40 ft downgradient from MW-2. The following evaluation makes 

the conservative assumption that the MW-2 mounded condition will always remain in 

place, and therefore that the first 40 ft of migration will occur at velocity of 14 ft/year, 

rather than 3.2 ft/year. 

 

The distance from MW-2 to the downgradient property boundary (near the northwest 

corner of the facility property) is approximately 200 ft.  The first 40 ft of migration at a 

velocity of 14 ft/year would require about 2.9 years.  The remaining 160 ft of 

migration at a velocity of 3.2 ft/year would require about 50 years.   

 

These calculations suggest that the retardation mechanism of adsorption alone would 

prevent offsite migration for more than 50 years.  By then, it is extremely probable that 

other mechanisms of natural attenuation (i.e., biodegradation, see Section 7, item 7) 

would have eliminated any risk of offsite migration at concentrations of concern. 

 

6.4.2 VERTICAL MIGRATION 

Section 6.1.2 showed that the vertical groundwater flow velocity (through the 17.5 ft 

thick confining unit) is estimated at ~0.03 ft/year for both the MW-2 mounded condition 

and for the “ambient” condition.  Those calculations both utilize only the extreme water 

levels observed on July 19, 2012. Representative average conditions would likely result 

in even lower vertical groundwater flow velocities.  

 

Those vertical groundwater flow velocities are extremely low, and do not account for any 

retardation of contaminant migration by adsorption or any other natural attenuation 

mechanisms (e.g., see Section 7, item 7).   As a practical matter, the blue-green clay in 
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the intermediate confining is virtually impermeable and precludes any significant vertical 

flow into the Upper Floridan aquifer. 

 

Therefore, there is no significant risk of vertical migration of 3+4-methylphenol into 

the Upper Floridan aquifer at concentrations of concern. 

 

   



Safety-Kleen Systems, Inc., Tampa, Florida 
Site Assessment Report 
FDEP Facility ID No. FLD 980 847 271 

7-1 
T:\COMMON\SK\Tampa\SAR\SAR SK-Tampa final.doc 

7 EXPOSURE ASSESSMENT 
 

As described in Section 6, the site assessment results indicate that: 

• Impacts are limited to one medium, which is groundwater. 

• Groundwater contamination is limited to one COC (3+4-methylphenol), in one 

surficial aquifer well (MW-2), in one small area (~1,000 square feet, or ~0.023 

acre). 

• The highest concentration of 3+4-methylphenol at MW-2 was 100 µg/L based on 

the July 19, 2012, sample.  The GCTL for 3+4-methylphenol is 38.5 µg/L.   

• Groundwater contaminant migration velocities and related factors suggest it is 

highly probable that there is no significant risk of offsite migration of 3+4-

methylphenol at concentrations of concern. 

 

Accordingly, the scope of this exposure assessment is appropriately limited. 

 

Rule 62-780.600(3)(a), F.A.C. addresses objectives and matters related to exposure 

assessment.  That rule is reprinted below in italics, and each item (1 through 8) is followed 

by appropriate input. 

 

(a) To evaluate the current exposure and potential risk of exposure to humans 

and the environment, including multiple pathways of exposure. The 

physical, chemical, and biological characteristics of each contaminant 

and the individual site characteristics shall be considered. The individual 

site characteristics include: 

 

1. The current and projected use of the affected groundwater and surface water in 

the vicinity of the site; 

 

Input:  The affected groundwater is limited to a small area of the surficial aquifer near the 

center of the secured facility property.  The surficial is currently not used locally (onsite 
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or offsite) as a water supply source (Section 3.1.4), and the same can be expected in the 

future.  There is no affected surface water.  

 

2. The current and projected land use of the area affected by the contamination;  

 

Input

 

:  Currently the property is used as a hazardous waste and used oil storage facility, 

and there are no plans to change the current land use.  Safety-Kleen Systems, Inc. is the 

owner of the facility and the property.  The land area affected by contamination (see 

Figure 6.4) is currently used as an open grassy area at, and adjacent to, the septic tank at 

the facility.  This use will likely remain unchanged in the foreseeable future, except that 

operation of the septic system is planned to be discontinued soon.  

3. The exposed human population and ecological receptors including the presence 

of threatened or endangered species (flora and fauna). A general literature review 

and analysis based on site-specific conditions may be sufficient; 

 

Input

 

:   There is currently no viable exposure pathway; as such, there are currently no 

exposed receptors. The only viable way for an exposure pathway to be complete in the 

future would be the installation of a surficial aquifer drinking water well in or near the 

impacted area at the facility, followed by actual consumption of water from that well.  

While this exposure scenario is extremely unlikely, it could be entirely precluded by an 

institutional control (i.e., restrictive covenant or deed restriction); that is, No Further 

Action With Controls per subsection 62-780.680(2), F.A.C. 

4. The location of the plume; 

 

Input

 

:    The affected groundwater is limited to a small area of the surficial aquifer near 

the center of the secured facility property (Figure 6.4).   
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5. The degree and extent of contamination; 

 

Input

 

:  Groundwater contamination is limited to one COC (3+4-methylphenol), in one 

surficial aquifer well (MW-2), in one small area (~1,000 square feet, or ~0.023 

acre).  The highest concentration of 3+4-methylphenol at MW-2 was 100  µg/L based 

on the July 19, 2012, sample.  The GCTL for 3+4-methylphenol is 38.5  µg/L.  The 

degree of contamination is too low for exposure by direct contact or inhalation to be 

relevant considerations (see Table 6.1). 

6. The rate and direction of migration of the plume; 

 

Input

 

:  As further described in Section 6.4, the distance from MW-2 to the 

downgradient property boundary (toward the northwest, near the northwest corner of 

the facility property) is approximately 200 ft.  The first 40 ft of migration at a velocity 

of 14 ft/year would require about 2.9 years.  The remaining 160 ft of migration at a 

velocity of 3.2 ft/year would require about 50 years.  As such, it appears that the 

retardation mechanism of adsorption alone would prevent offsite migration for more 

than 50 years.  By then, it is highly probable that other mechanisms of natural 

attenuation would have eliminated any risk of offsite migration at concentrations of 

concern (see Section 6.4 and Section 7, item 7 below). 

7. The apparent or potential rate of degradation of contaminants through natural 

attenuation; and 

 

Input:  The apparent or potential rate of degradation of cresols (i.e., methylphenols) is 

described by the Agency for Toxic Substances and Disease Registry (ATSDR) 

(September, 2008) in a toxicology profile for cresols, at Ch. 6 “Potential for Human 

Exposure”. (

 

 http://www.atsdr.cdc.gov/toxprofiles/tp34-c6.pdf ). 

http://www.atsdr.cdc.gov/toxprofiles/tp34-c6.pdf�
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Following are excerpts from that source: 

“Cresols are widely occurring natural and anthropogenic products. 

Although cresols appear to be ubiquitous in the environment, their 

concentrations probably remain low due to their rapid removal rates in 

most environmental media. In air, cresols degrade rapidly because of 

reactions with photochemically produced hydroxyl radicals. 

Biodegradation is the dominant mechanism responsible for the fast 

breakdown of cresols in soil and water.” 

 

“All cresol isomers can be rapidly removed from environmental media. 

The dominant removal mechanism in air appears to be oxidation by 

hydroxyl radical during the day and nitrate radical at night, with half-lives 

on the order of a day. In water under aerobic conditions, biodegradation 

will be the dominant removal mechanism; half-lives will be on the order 

of a day to a week. Under anaerobic conditions, biodegradation should still 

be important, but half-lives should be on the order of weeks to months. In 

soil under aerobic conditions, biodegradation is also important, with half-

lives on the order of a week or less.” 

 

“In anaerobic groundwater samples and groundwater samples with aquifer 

materials, cresol isomers display the same pattern of degradation p-cresol 

> m-cresol > o-cresol, where p-cresol is the most readily biodegradable of 

the three isomers, seen in anaerobic sewage sludge experiments.”   

 

“The degradation pathway of p-cresol in groundwater appears to proceed 

by oxidation of the methyl group to first give the corresponding 

benzaldehyde, then benzoic acid (Kuhn et al. 1988; Smolenski and Suflita 

1987; Suflita et al. 1988, 1989). The hydroxybenzoic acid then can be 

either decarboxylated or dehydroxylated to phenol or benzoic acid, 

respectively.” 
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“Experimental bioconcentration factors (BCFs) of 14.1 for o-cresol 

(Sabljic 1987) and 19.9 for m-cresol (Freitag et al. 1982) indicate that the 

isomers of cresol will not bioconcentrate in fish and aquatic organisms to 

any significant extent. Also, cresols are not likely to bioconcentrate in 

humans.” 

 

These natural attenuation mechanisms (i.e., biodegradation, etc.) combined with the 

estimated migration velocities for 3+4-methylphenol (Section 6.4) suggest that offsite 

migration in groundwater is extremely unlikely.  The site is anticipated to achieve the 

applicable No Further Action criteria of Rule 62-780.680, F.A.C. as a result of natural 

attenuation in five years or less. 

 

8. The potential for further migration in relation to the source property boundary; 

 

Input

 

:  See items 6 and 7 above. 
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8 CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS 

The results of this site assessment indicate that contamination is limited to groundwater 

only within to a very small area that is situated well inside the boundaries of this fenced 

and secured facility, and that contaminant concentrations are relatively low.  Following 

are the main conclusions from the SA for SWMU- 21 at the S-K Tampa facility.  

1. No soil contamination was found in any of the six samples; all constituent 

concentrations were below all SCTLs in all samples.   

2. Groundwater contamination has been confirmed, and the source of contamination 

is known to be septic water from the onsite septic tank (i.e., a part of SWMU-21). 

3. Groundwater contamination is currently limited to one COC (3+4-methylphenol, 

aka m+p-cresol), in one surficial aquifer well (MW-2), in one small area 

(~1,000 square feet, or ~0.023 acre).  The highest concentration of 3+4-

methylphenol at MW-2 was 100  µg/L based on the July 19, 2012, sample.  The 

GCTL for 3+4-methylphenol is 38.5 µg/L.  The horizontal and vertical extent 

of groundwater contamination has been delineated, and is shown on Figure 6.4 

and on a hydrostratigraphic cross section in Figure 6.5. 

4. A toxicology profile for cresols (ATSDR, September 2008) indicates: “All cresol 

isomers can be rapidly removed from environmental media. The dominant 

removal mechanism in air appears to be oxidation by hydroxyl radical during the 

day and nitrate radical at night, with half-lives on the order of a day. In water 

under aerobic conditions, biodegradation will be the dominant removal 

mechanism; half-lives will be on the order of a day to a week. Under anaerobic 

conditions, biodegradation should still be important, but half-lives should be on 

the order of weeks to months. In soil under aerobic conditions, biodegradation is 

also important, with half-lives on the order of a week or less.”   
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Therefore, the site is anticipated to achieve the applicable No Further Action criteria 

of Rule 62-780.680, F.A.C., as a result of natural attenuation in five years or less. 

5. The available groundwater data show an overall decrease in the concentration of 

organic constituents (i.e., contaminants).  Total organic constituent concentrations 

(VOCs plus SVOCs) at all the wells combined decreased by 22% (from 

574.4 µg/L on 2/8/12 to 449.2 µg/L on 7/19/12).  The only organic constituents 

that exceeded a GCTL were two SVOCs at MW-2; including 3+4-methylphenol 

which showed an increase in concentrations, and phenol which showed a 

decrease in concentrations (currently not detected); the total SVOCs 

concentrations at MW-2 were observed to decrease by 52%. 

6. Calculations suggest that the retardation mechanism of adsorption alone would 

prevent offsite migration of 3+4-methylphenol in groundwater for more than 50 

years.  By then, it is extremely probable that other mechanisms of natural 

attenuation (i.e., biodegradation, see Section 7, item 7) would have eliminated 

any risk of offsite migration at concentrations of concern. Therefore, there is no 

significant risk of horizontal migration of 3+4-methylphenol offsite, or vertical 

migration of into the Upper Floridan aquifer, at concentrations of concern 

(Section 6.4 and Section 7, item 7). 

7. The surficial aquifer is apparently not used as a water supply source in the vicinity 

of the facility (Section 3.1.4).  This is consistent with the observed condition that 

the surficial aquifer groundwater at the facility can be classified by the “poor 

quality aquifer” designation per Chapter 62-777, F.A.C. (Section 6.3.3).  

8. The degree of groundwater contamination is too low for exposure by direct 

contact or inhalation to be relevant considerations (see Table 6.1).  There is 

currently no viable exposure pathway; as such, there are currently no exposed 

receptors. The only viable way for an exposure pathway to be complete in the 

future would be the installation of a surficial aquifer drinking water well in or near 

the impacted area at the facility, followed by actual consumption of water from 
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that well.  While this exposure scenario is extremely unlikely, it could be entirely 

precluded by an institutional control (i.e., restrictive covenant or deed restriction) 

if necessary; that is, No Further Action With Controls per subsection 62-

780.680(2), F.A.C.   

9. Site conditions do not

10. Site conditions 

 currently meet the criteria for No Further Action Without 

Controls per subsection 62-780.680(1), F.A.C. 

do meet the criteria for No Further Action With Controls per 

subsection 62-780.680(2), F.A.C., except

11. Site conditions 

 for the requirement for one year of 

groundwater monitoring data.  This one year requirement applies for both the 

“poor quality” aquifer approach [62-780.680(2)(c)1], and for the less than 0.25 

acre stable or shrinking plume approach [62-780.680(2)(c)4].  The allowed 

timeframe for a SAR is nine-months, so one year of data is not (and could not be) 

available at this time.  

do

 

 meet the criteria for Natural Attenuation with Monitoring per 

Rule 62-780.690, F.A.C. 

8.2 RECOMMENDATIONS 

S-K recommends Natural Attenuation with Monitoring for a minimum of two quarters 

(October 2012 and January 2013).  This would complete the requirement for one year 

of groundwater monitoring data per subsection 62-780.680(2), F.A.C., and then S-K 

would be in a position to: 

1. Recommend No Further Action With Controls per subsection 62-780.680(2), 

F.A.C., or  

2. Possibly recommend No Further Action Without Controls per subsection 62-

780.680(1), F.A.C. depending on the data results, or  

3. Continue Natural Attenuation with Monitoring, with subsequent 

recommendations based on such future monitoring data results.  
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8.2.1 NATURAL ATTENUATION MONITORING PLAN 

This SAR section 8.2.1 constitutes the proposed Natural Attenuation with Monitoring 

Plan (NAMP), which is included in this SAR per subsection 62-780.680(8)(b)2, F.A.C. 

 

Information that has been presented in this SAR documents that site conditions meet the 

criteria for Natural Attenuation with Monitoring per subsection 62-780.690(1), F.A.C.  

Accordingly, this NAMP has been prepared pursuant to subsection 62-780.690(8), F.A.C.  

 

The monitoring program will include three monitoring wells; MW-2, MW-3 and MW-4.  

MW-3 and MW-4 are located downgradient of the plume, and MW-2 is located in the 

only area of groundwater contamination; that is, the source area (Figure 6.4).  

 

These three monitoring wells will be sampled quarterly for analysis of the SVOCs phenol 

and 3+4-methylphenol by EPA Method 8270 (in accordance with the SAP).  These are 

the only two COCs that have exceeded a GCTL during the SA.  Currently, phenol is no 

longer detected at MW-2; however, it is included in this NAMP because 3+4-

methylphenol can degrade to phenol.  A minimum of two quarterly monitoring events 

will occur (October 2012 and January 2013); a maximum of 20 quarterly monitoring 

events will occur.  Water levels will be measured in all six existing monitor wells during 

each quarterly monitoring event. The Department will be notified via e-mail no less than 

seven days prior to each sampling event. 

 

Sampling and analysis activities will be conducted in accordance with applicable FDEP 

SOPs, and in accordance with the SAP dated January 12, 2012, which was approved by 

the Department on January 17, 2012.  In accordance with the SAP, all samples will be 

collected by ECT and all laboratory analyses will performed by ASI (NELAC certification 

E87315).   

 

The location of the temporary point of compliance will correspond with the locations of 

wells MW-3 and MW-4.  If needed later, the location of the temporary point of 
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compliance may be moved further downgradient within the facility property while natural 

attenuation monitoring is being performed.   

 

The Action Levels at the temporary point of compliance will be the standard GCTLs per 

Chapter 62-777, F.A.C. (i.e., 10 µg/L for phenol, 38.5 µg/L for 3+4-methylphenol).  The 

Action Levels in the source area at MW-2 will be the natural attenuation default source 

concentrations (NADSC) per Table V in Chapter 62-777, F.A.C. (i.e., 100 µg/L for 

phenol, 385 µg/L for 3+4-methylphenol).   

 

Within 60 days after each quarterly monitoring event, S-K will submit to the Department 

for review two copies of a Natural Attenuation with Monitoring Report (NAMR) per 

paragraph 62-780.690(8)(d), F.A.C.  The report will include the analytical results 

(laboratory report), chain of custody record, the tables required pursuant to subparagraph 

62-780.600(8)(a)27., F.A.C. (updated as applicable), a site map that illustrates the 

analytical results, and the water-level elevation information (summary table and flow 

map).   

 

If analyses of groundwater samples indicate that concentrations of applicable 

contaminants exceed any action levels specified above, the well or wells will be 

resampled no later than 30 days after the initial positive result is known. If the results of 

the resampling confirm that the applicable action levels are exceeded, then the NAMR 

will be signed and sealed by an appropriate registered professional pursuant to Rule 

62-780.400, F.A.C., and will include a proposal to: (1) Perform a supplemental site 

assessment and submit a supplemental Site Assessment Report pursuant to Rule 

62-780.600, F.A.C.; or (2) Continue the implementation of the approved Natural 

Attenuation with Monitoring Plan; or (3) Prepare and submit a Remedial Action Plan 

pursuant to Rule 62-780.700, F.A.C.  

 

The site is anticipated to achieve the applicable No Further Action criteria of Rule 

62-780.680, F.A.C., as a result of natural attenuation in five years or less.  The combined 
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concentrations of phenol and 3+4-methylphenol are expected to decline at an average

 

 

annual rate of 25% or more during the NAMP monitoring (it is possible that short term 

increases in phenol could be observed, as 3+4-methylphenol can degrade to phenol).  

On an annual basis, the analytical data will be evaluated in reference to the expected 

reductions in contaminant concentrations in monitoring wells to verify progress of site 

rehabilitation by natural attenuation. If the annual rate of expected cleanup progress is not 

achieved, then that NAMR will be signed and sealed by an appropriate registered 

professional pursuant to Rule 62-780.400, F.A.C., and will include a proposal to: (1) 

Perform a supplemental site assessment and submit a supplemental Site Assessment 

Report pursuant to Rule 62-780.600, F.A.C.; or (2) Continue the implementation of the 

approved Natural Attenuation with Monitoring Plan; or (3) Prepare and submit a 

Remedial Action Plan pursuant to Rule 62-780.700, F.A.C.  

 

At this facility, natural attenuation with monitoring follows site assessment. Therefore, 

per paragraph 62-780.690(8)(g), F.A.C., a minimum of two sampling events is required 

and site rehabilitation will be considered complete when the No Further Action criteria of 

subsection 62-780.680(1) or 62-780.680(2), F.A.C., have been met for two consecutive 

sampling events.  

 

When Natural Attenuation with Monitoring is considered complete to the satisfaction of 

S-K pursuant to paragraph 62-780.690(8)(g), F.A.C., S-K will submit to the Department 

for review two copies of a Site Rehabilitation Completion Report with a No Further 

Action Proposal within 60 days of the final sampling event.  The Site Rehabilitation 

Completion Report will include the documentation required in paragraph 

62-780.690(8)(d), F.A.C., to support the opinion that site cleanup objectives have been 

achieved. 
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Table 5.1. Soil:  Summary of all Constituents Detected
Safety-Kleen Systems, Inc.
Tampa, Forida

Sample # Date Arsenic Barium Cadmium Chromium Lead Selenium Acetone Chloroform

2.1 120 82 210 400 440 11,000 0.4
12 130,000 1,700 470 1,400 11,000 68,000 0.6
*** 1,600 7.5 38 *** 5.2 25 0.4

SB-1 02/01/12 <0.75 15.3 0.22 J 5.62 2.90 2.09 J <0.0017 0.0001 J
(0.5 ft bls)

SB-1 02/01/12 <0.77 17.7 0.22 J 8.66 2.12 J 1.18 J 0.0092 J 0.0002 J
(2.0 ft bls)

SB-2 02/01/12 1.21 J 35.4 0.20 J 5.14 6.62 2.16 J <0.0021 0.0001 J
(0.5 ft bls)

SB-2 02/01/12 <0.81 14.7 0.07 J 4.75 9.97 1.48 J <0.0016 0.0002 J
(2.0 ft bls)

SB-3 02/01/12 <0.82 31.7 0.09 J 5.30 4.18 2.09 J <0.0017 0.0003 J
(0.5 ft bls)

SB-3 02/01/12 <0.78 14.4 0.05 J 3.83 1.39 J 2.04 J <0.0016 0.0001 J
(2.0 ft bls)

Notes: All concentrations in units of mg/kg
                     All soil concentration results are below all SCTLs.

mg/kg = Milligrams per kilogram.
SCTLs = Soil cleanup target levels per Chapter 62-777, Florida Administrative Code.

< = Less than method detection limit.
*** Leachability values may be derived using the SPLP test to calculate site-specific SCTLs or may be determined

using TCLP in the event oily wastes are present.

Sources: Analytical Services, Inc., 2012; and ECT, 2012

SCTLs:  Residential

SCTLs:  Leachability
SCTLs:  Industrial
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Table 5.1. Soil:  Summary of all Constituents Detected
Safety-Kleen Systems, Inc.
Tampa, Forida

Sample # Date 1,4-
Dichlorobenzene Fluoranthene Phenanthrene Pyrene Toluene 1,2,4-

Trimethylbenzene m+p-Xylene

6.4 3,200 2,200 2,400 7,500 18 130
9.9 59,000 36,000 45,000 60,000 95 700
2.2 1,200 250 880 0.5 0.3 0.2

SB-1 02/01/12 <0.0003 <0.14 <0.13 <0.15 0.0004 J 0.0002 J 0.0005 J
(0.5 ft bls)

SB-1 02/01/12 <0.0004 <0.14 <0.13 <0.15 <0.0002 <0.0001 <0.0002
(2.0 ft bls)

SB-2 02/01/12 <0.0004 <0.16 <0.15 <0.17 <0.0002 <0.0002 <0.0003
(0.5 ft bls)

SB-2 02/01/12 <0.0003 0.23 J 0.15 J 0.20 J <0.0002 <0.0002 <0.0002
(2.0 ft bls)

SB-3 02/01/12 <0.0003 <0.14 <0.13 <0.16 <0.0002 <0.0002 <0.0002
(0.5 ft bls)

SB-3 02/01/12 0.0004 J <0.14 <0.13 <0.16 <0.0002 <0.0002 <0.0002
(2.0 ft bls)

Notes: All concentrations in units of mg/kg
                     All soil concentration results are below all SCTLs.

mg/kg = Milligrams per kilogram.
SCTLs = Soil cleanup target levels per Chapter 62-777, Florida Administrative Code.

< = Less than method detection limit.
*** Leachability values may be derived using the SPLP test to calculate site-specific SCTLs or may be determined

using TCLP in the event oily wastes are present.

Sources: Analytical Services, Inc., 2012; and ECT, 2012

SCTLs:  Residential
SCTLs:  Industrial

SCTLs:  Leachability
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Table 5.2 Well Construction Summary
Safety Kleen Systems, Inc.
Tampa, Florida
EPA ID#:  FLD 980 847 271

Elevations Monitoring Interval

Diameter Length Slot Size Length Ground Surface   Top of Casing     
(inches) (feet) (inches) (feet) (ft above NGVD) (ft above NGVD)

 Surficial Aquifer Monitoring Wells

MW-1 02/01/12 27°55'33.4" 82°23'40.4" 12.19 2 2 0.006 10 13.14 13.00 2.1 - 12.1 11.0 - 1.0 Sand, silty-sand, silty-clayey-sand, silty-sand with shells.

MW-2 02/01/12 27°55'34.0" 82°23'40.2" 12.27 2 2 0.006 10 12.79 12.44 2.4 - 12.4 10.4 - 0.4 Sand, silty-sand, silty-clayey-sand.

MW-3 02/01/12 27°55'34.4" 82°23'40.4" 12.22 2 2 0.006 10 11.75 11.45 2.3 - 12.3 9.5 - -0.6 Sand to silty-sand.

MW-4 02/01/12 27°55'33.9" 82°23'40.8" 12.37 2 2 0.006 10 11.67 11.56 2.1 - 12.1 9.6 - -0.4 Sand, silty-sand, silty-clayey-sand, silty-sand with shells.

MW-5 02/01/12 27°55'35.1" 82°23'37.8" 12.01 2 2 0.006 10 13.97 13.55 2.4 - 12.4 11.6 - 1.6 Sand, silty-sand, silty-clayey-sand, silty-sand with shells.

MW-6D 07/17/12 27°55'34.1" 82°23'40.3" 48.23 6 25 0.006 5 12.18 11.93 41.3 - 46.3 -29.1 - -34.1 Limestone-weathered.

Notes: BGS = Below ground surface.
TOC = Top of Casing.

NGVD = National Geodetic Vertical Datum of 1929.
DMS = Degrees, Minutes, and Seconds.

TOC Elevations were surveyed relative to NGVD 1929 as approximated from facility elevation survey (Figure 2.2-4 in 2011 ROPRA).

Source:  ECT, 2012.

Total 
Depth-
TOC 
(feet)

Well Screen
Well 

Identification
Latitude          

DMS
Longitude           

DMS
Date 

Installed
feet (BGS) (feet NGVD) Lithology

 Primary Surface 
Casing
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TABLE 5.3. GROUNDWATER:  SUMMARY OF ALL CONSTITUENTS DETECTED
Safety-Kleen Systems, Inc.
Tampa,  Florida

Well No. Date Arsenic
(mg/L)

Barium
(mg/L)

Cadmium 
(mg/L)

Chromium
(mg/L)

Lead
(mg/L)

Selenium
(mg/L)

Total 
Dissolved 

Solids 
(mg/L)

Chloride
(mg/L)

Sulfate
(mg/L)

Iron, Total
(mg/L)

Iron, 
Dissolved

(mg/L)

Manganese, 
Total

(mg/L)

Manganese, 
Dissolved

(mg/L)

0.010 2 0.005 0.10 0.015 0.05
500 250 250 0.30 0.30 0.05 0.05

02/08/12 0.0049 J 0.0890 <0.00007 <0.0005 0.0003 J <0.0008 1,200 140 2.0 30.0 31.0 0.990 1.08

04/09/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 34.9 N/A 0.918 N/A

07/19/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

02/08/12 0.0021 J 0.0164 0.00008 J 0.0022 J 0.0043 <0.0008 726 120 35 1.30 0.660 0.019 J 0.019

04/09/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.702 N/A 0.044 N/A

07/02/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

07/19/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

02/08/12 0.0030 J 0.0026 J <0.00007 <0.0005 0.0007 J 0.0015 J 1,060 240 5.6 11.0 11.6 0.309 0.334

04/09/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 8.15 N/A 0.238 N/A

07/19/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

02/08/12 0.0026 J 0.0762 <0.00007 <0.0005 <0.0002 0.0036 J 1,430 190 0.76 10.5 11.3 0.105 0.117

04/09/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 12.2 N/A 0.100 N/A

07/19/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

02/08/12 <0.0015 0.0304 <0.00007 0.0012 <0.0002 <0.0008 478 34 14 0.540 0.423 0.015 0.019 J

04/09/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 7.25 N/A 0.012 J N/A

MW-6D 07/19/12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Notes: No Primary MCL was exceeded in any sample.
MCL = Maximum contaminant level per Chapter 62-550, Florida Administrative Code.
mg/L = Milligrams per liter.
µg/L = Micrograms per liter.
Bold = Result exceeds a Secondary MCL or a GCTL.

GCTL = Groundwater Cleanup Target Level per Chapter 62-777, Florida Administrative Code.
< = Not detected at levels equal to or greater than the method detection limit.
J = Estimated value less than reporting limit but greater than method detection limit.

* = Organoleptic based standard
N/A = Parameter not analyzed.

Sources: Analytical Services, Inc., 2012; and
ECT, 2012.

RCRA Metals, Total Aquifer Quality Characterization Parameters
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TABLE 5.3. GROUNDWATER:  SUMMARY OF ALL CONSTITUENTS DETECTED
Safety-Kleen Systems, Inc.
Tampa,  Florida

Well No. Date Acetone
(µg/L)

Benzene
(µg/L)

Chloro-
benzene

(µg/L)

Chloroform
(µg/L)

1,4-Dichloro-
benzene

(µg/L)

p-Isopropy-
toluene
(µg/L)

Methylene 
Chloride
(µg/L)

Methyl Ethyl 
Ketone

(2-Butanone)
(µg/L)

Naphthalene
(µg/L)

Toluene
(µg/L)

Calculated 
Total VOCs

(µg/L)

1 100 75 5 1000
40*

6,300 70 4,200 14

02/08/12 4.6 J <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 <1.8 <0.4 33 37.6

04/09/12 5.1 J <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 <1.8 <0.4 0.7 J 5.8

07/19/12 <6.1 <0.1 <0.3 <0.4 <0.3 <0.8 <0.2 <1.3 <0.9 <0.2 BDL

02/08/12 27 J <0.3 2.3 J 8.4 38 <0.4 1.1 J 4.8 J <0.4 <0.4 81.6

04/09/12 22 J <0.3 0.7 J <0.6 2.5 J <0.4 <0.6 <1.8 <0.4 28 53.2

07/02/12 73 J <0.1 <0.3 <0.4 1.5 J 16 <0.2 3.3 J <0.9 5.1 98.9

07/19/12 220 0.2 J 0.6 J <0.4 1.4 J 7.7 J <0.2 4.5 J <0.9 7.3 241.7

02/08/12 5.9 J <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 4.0 J 4.1 J <0.4 14

04/09/12 14 J <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 <1.8 <0.4 <0.4 14

07/19/12 <6.1 <0.1 <0.3 <0.4 <0.3 <0.8 <0.2 <1.3 <0.9 <0.2 BDL

02/08/12 <3.8 <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 <1.8 4.6 J <0.4 4.6

04/09/12 <3.8 <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 <1.8 9.2 J <0.4 9.2

07/19/12 <6.1 <0.1 <0.3 <0.4 <0.3 <0.8 <0.2 <1.3 2.4 J <0.2 2.4

02/08/12 4.0 J <0.3 <0.5 <0.6 <0.6 <0.4 <0.6 <1.8 <0.4 <0.4 4.0

04/09/12 N/A <0.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A

MW-6D 07/19/12 <6.1 <0.1 <0.3 <0.4 <0.3 <0.8 <0.2 <1.3 <0.9 <0.2 BDL

Notes: No Primary MCL was exceeded in any sample.
MCL = Maximum contaminant level per Chapter 62-550, Florida Administrative Code.
mg/L = Milligrams per liter.
µg/L = Micrograms per liter.
Bold = Result exceeds a Secondary MCL or a GCTL.

GCTL = Groundwater Cleanup Target Level per Chapter 62-777, Florida Administrative Code.
< = Not detected at levels equal to or greater than the method detection limit.
J = Estimated value less than reporting limit but greater than method detection limit.

* = Organoleptic based standard
N/A = Parameter not analyzed.

Sources: Analytical Services, Inc., 2012; and
ECT, 2012.
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TABLE 5.3. GROUNDWATER:  SUMMARY OF ALL CONSTITUENTS DETECTED
Safety-Kleen Systems, Inc.
Tampa,  Florida

Well No. Date Benzoic Acid
(µg/L)

1,4-
Dichlorobenzene

(µg/L)

Diethyl phthalate
(µg/L)

3+4-Methylphenol 
(m+p cresol)

(µg/L)

Naphthalene
(µg/L)

Phenol
(µg/L)

Calculated Total 
SVOCs
(µg/L)

75

28,000 5,600 38.5 14 10*

02/08/12 <3.0 <2.7 <3.8 6.6 J <3.5 <2.8 6.6

04/09/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

07/19/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

02/08/12 370 14 14 <5.1 <3.5 32 430

04/09/12 52 <2.7 4.2 J 62 <3.5 18 136.2

07/02/12 140 <2.8 9.1 J 68 <3.7 18 235.1

07/19/12 100 <2.7 5.1 J 100 <3.5 <2.7 205.1

02/08/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

04/09/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

07/19/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

02/08/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

04/09/12 <2.9 <2.7 <3.7 <5.1 6.0 J <2.7 6

07/19/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

02/08/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

04/09/12 N/A N/A N/A N/A N/A N/A N/A

MW-6D 07/19/12 <2.9 <2.7 <3.7 <5.1 <3.5 <2.7 BDL

Notes: No Primary MCL was exceeded in any sample.
MCL = Maximum contaminant level per Chapter 62-550, Florida Administrative Code.
mg/L = Milligrams per liter.
µg/L = Micrograms per liter.
Bold = Result exceeds a Secondary MCL or a GCTL.

GCTL = Groundwater Cleanup Target Level per Chapter 62-777, Florida Administrative Code.
< = Not detected at levels equal to or greater than the method detection limit.
J = Estimated value less than reporting limit but greater than method detection limit.

* = Organoleptic based standard
N/A = Parameter not analyzed.

Sources: Analytical Services, Inc., 2012; and
ECT, 2012.
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Facility Name:  Safety Kleen Systems, Inc., Tampa, Florida EPA ID#:  FLD980847271

WELL NO. MW-1 MW-2 MW-3 MW-4 MW-5 MW-6D
DIAMETER 2" 2" 2" 2" 2" 2"
WELL DEPTH (TOC) 12.19 12.27 12.22 12.37 12.01 48.23
SCREEN INTERVAL (ft bls)  2 - 12  2 - 12  2 - 12  2 - 12  2 - 12 41-46
TOC ELEVATION (NGVD) 13.00 12.44 11.45 11.56 13.55 11.93

DATE ELEV DTW FP ELEV DTW FP ELEV DTW FP ELEV DTW FP ELEV DTW FP ELEV DTW FP

02/08/12 8.00 5.00 7.98 4.46 7.77 3.68 7.83 3.73 8.13 5.42 NYI

04/09/12 8.28 4.72 8.92 3.52 8.08 3.37 8.11 3.45 8.41 5.14 NYI

07/02/12 10.89 2.11 11.22 1.22 10.52 0.93 10.62 0.94 10.85 2.70 NYI

07/19/12 11.12 1.88 11.58 0.86 10.78 0.67 10.75 0.81 11.24 2.31 8.25 3.68

Notes:
Top of Casing (TOC) Elevations were surveyed relative to NGVD 1929 as approximated from facility elevation survey (Figure 2.2-4 in 2011 ROPRA)
NGVD = National Geodetic Vertical Datum of 1929.
ft bls = Feet below land surface.
NYI = Not yet installed.
Blank = No data 

Sources: S-K, 2011; ECT, 2012.

MW-2 AMBIENT
Gradient Calculations* Mound downgrad. Head diff Distance Gradient Contour downgrad. Head diff Distance Gradient

Scenario contour Scenario contour
DATE ELEV ELEV FT FT ELEV ELEV FT FT

02/08/12 7.98 7.80 0.18 37.00 0.00486 8.00 7.80 0.20 68.00 0.00294
04/09/12 8.92 8.1 0.82 35 0.02343 8.30 8.1 0.20 67 0.00299  
07/02/12 11.22 10.5 0.72 52 0.01385 10.90 10.5 0.40 94 0.00426  
07/19/12 11.58 10.8 0.78 31 0.02516 11.10 10.8 0.30 59 0.00508  

AVERAGE Gradient 0.017 0.0038
REPRESENTATIVE: Without 7/19 Extreme 0.0140 0.0034

* = Gradient calculations are based on the groundwater elevation contour maps.

TABLE 5.4   GROUNDWATER ELEVATION SUMMARY
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TABLE 6.1. REGULATORY CONCENTRATIONS FOR 3+4-METHYLPHENOL
Safety-Kleen, Tampa, Florida

Groundwater Tap Water

FDEP GCTL EPA RSL SCTL - Residential
SCTL -Commercial / 

Industrial
(µg/L) (µg/L) (mg/kg) (mg/kg)

35 720 2,900 33,000

3.5 1,400 300 3,400

38.5 2,120 3,200 36,400

Notes:

GCTL = Groundwater Cleanup Target Level per Chapter 62-777 of the Florida Administrative Code (F.A.C.).
SCTL = Soil Cleanup Target Level per Chapter 62-777, F.A.C.

µg/L = Micrograms per liter.
mg/L = Milligrams per liter.

EPA RSL = Regional Screening Level for Tap Water (EPA, updated May 2012)
* =

        

3-Methyphenol (m-cresol)

4-Methyphenol (p-cresol)

3+4-Methyphenol (combined)*

   Soil - Direct Exposure

In this SAR, "3+4-Methyphenol" is reported as the combined concentration of  3-Methyphenol plus 4-Methyphenol, per 
the approved SAP.
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TABLE 6.2. ESTIMATED MIGRATION VELOCITIES FOR 3+4-METHYLPHENOL IN SURFICIAL AQUIFER GROUNDWATER - Two Hydraulic Gradient Scenarios
Safety-Kleen, Tampa, Florida

Hydraulic Hydraulic Effective GW Flow Soil Part. Soil Bulk Fraction Org carb/water Retardation Estimated Contaminant
Conductivity Gradient Porosity Velocity Density Density Org. Carbon Part. Coeff.* Factor Migration Velocity
(K - ft/day) (i - ft/ft) (ne - %) (Vgw- ft/day) (Vgw- ft/yr) (ps - g/cm3) (pb - g/cm3) foc - % Koc - Rf (Vc- ft/day) (Vc - ft/yr)

MW-2 Mound 1.6 0.017 35% 7.8E-02 28 2.6 1.7 0.50% 41 2.0 3.9E-02 14

"Ambient" 1.6 0.0038 35% 1.7E-02 6.3 2.6 1.7 0.50% 41 2.0 8.7E-03 3.2

Data Input Parameters Data Source / Explanation
Hydraulic Conductivity (K) Average of 6 slug tests (range: 1.1 to 2.6, average = 1.6 ft/day)
Hydraulic Gradient (i) Calculated average for given Scenario (all 4 data events - conservative)
Effective Porosity (ne) Estimated for loose sand / backfill
Soil Particulate Density (ps) Estimated / typical for silty, fine quartz sand
Soil Bulk Density (pb) Calculated based on input
Fraction Organic Carbon (foc) Average from 3 onsite tests (0.15, 0.60, 0.76%)
Organic carbon/water Partition Coefficient (Koc) ATSDR, Sept. 2008 (http://www.atsdr.cdc.gov/ToxProfiles/tp34-c4.pdf)* 
Retardation Factor (Rf) Calculated based on input 
Estimated Contaminant Migration Velocity (Vc) Calculated based on input 

Equations
Vc = Vgw /  Rf
Vgw = K i / ne
Rf = 1 + (pb / ne) (Koc foc)
pb = ps (1 - ne)

*      ATSDR Table 4-2 shows Log Koc values for 3-Methylphenol (m-cresol) and 4-Methylphenol (p-cresol) of 1.54 and 1.69, respectively.  
The average of those two Log Koc values is 1.62, and thus an estimated Koc value of 41 is applied here for 3+4-methylphenol.

Gradient 
Scenarios
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APPENDIX 3A 
 

WATER WELL SURVEY RESULTS 































 

 

APPENDIX 3B 
 

SOIL: OFFICIAL SERIES DESCRIPTION, 
PINELLAS SERIES 









 

 

APPENDIX 3C 
 

AERIAL PHOTOGRAPHS: 
1973, 1976, 1984, 1987, 2011 















 

 

APPENDIX 4A 
 

CONFIRMATORY SAMPLING REPORT, 
DECEMBER 16, 2011 



















































































































 

 

APPENDIX 5A 
 

SOIL BORING LOGS, WELL CONSTRUCTION SUMMARY 
REPORTS, AND OVA SCREENING RESULTS 











































 

 

APPENDIX 5B 
 

SOIL LABORATORY ANALYTICAL REPORT 





































































































































































 

 

APPENDIX 5C 
 

GROUNDWATER SAMPLING LOGS AND FIELD NOTES 













































































 

 

APPENDIX 5D 
 

GROUNDWATER 
LABORATORY ANALYTICAL REPORTS 





















































































































































































































































































































































































 

 

APPENDIX 5E 
 

GROUNDWATER 
ELEVATION CONTOUR MAPS 











 

 

APPENDIX 5F 
 

AQUIFER SLUG TESTS – DATA EVALUATIONS 



































 

 

APPENDIX 5G 
 

AQUIFER FRACTION ORGANIC CARBON 
LABORATORY ANALYTICAL REPORT 





















 

 

APPENDIX 6A 
 

IRON RELATED LABORATORY REPORTS AND 
PHOTOGRAPHS 
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