The following document was created to define soil sampling and treatment guidelines prior to the creation of
the Standard Operating Procedures (SOPs). Most of the information presented here is still applicable;
however, you should reference current SOPs, rules, and guidance memos to ensure that soil sampling and
treatment is performed correctly. This document is included on the PRP website because it is referenced in

current documents, and includes additional information that does not have subsequent guidance.
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GUIDELINES FOR ASSESSMENT AND SOURCE
REMOVAL OF PETROLEUM CONTAMINATED SOIL

1.0 Introduction

The Department of Environmental Protection, Bureau of Petroleum Storage Systems
(formerly part of the Bureau of Waste Cleanup), has published five previous editions of
this manual. The document has been periodically revised to maintain comprehensive
procedures that address assessment and remediation of petroleum contaminated soil and
to reflect experience of the Department staff in the implementation of the petroleum
contaminated site cleanup programs. The manual will be revised again in the future as
necessary to reflect advances in site cleanup technology and changes in site cleanup rules
and policies of the Department. This manual is intended to integrate all aspects related to
assessment and remediation of soil contamination, that include the following topics:

Regulatory status of contaminated soil

Analytical methods to quantify soil contamination
Field screening methods

Source mass estimating procedures

The need for soil remediation

Source removal activities

Remedial action technologies

Cleanup target levels

Permitting requirements
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The intent of this document is to clarify Department regulations, program requirements
and procedures dealing with petroleum contaminated soil. The document incorporates
existing regulations as applicable, including requirements for commercial treatment or
disposal of soil by thermal treatment facilities and other means.



These guidelines reflect the current rules governing petroleum waste cleanup and have
been modified to reflect revisions in the rules, particularly with regard to the adoption in
September, 1997 of significant changes to Chapter 62-770, Florida Administrative Code
(FAC).

2.0 Contaminated Soil in the Environment

The cleanup of contaminated soil is an important part of the corrective action process at
petroleum contamination cleanup sites. The contaminated soil that remains in place not
only poses an environmental and public health risk, but can prolong significantly the
groundwater cleanup effort, resulting in much higher total cleanup cost. Factors that will
affect the decisions on when and how to remediate soil include the relative concentrations
of petroleum hydrocarbons in the soil, type of product released, how long the soil has
been contaminated, the extent of soil contamination, the distribution of contaminant mass,
effect of the contaminated soil on groundwater due to site-specific lithology, depth to
groundwater, and potential for exposure of the public to the contaminated soil. This
section describes the fate and transport characteristics of chemicals of concern in the soil,
and the environmental risks associated with petroleum contaminated soil.

2.1 Transport

Once a petroleum product is released to the environment through surface spills, tank or
integral piping leaks, or improper disposal practices, its movement is dependent upon the
physical and chemical properties of the product and the structure and composition of the
subsurface. The rate at which movement occurs is dependent on the viscosity of the
product and on the permeability of the soil. The main driving force for vertical movement
is gravity, whereas lateral movement is attributed to capillary forces (i.e., adhesive forces
between the product and the soil and rock particles). The depth to which the product can
migrate is dependent upon the volume discharged, the depth to the water table or an
impermeable layer, and the specific gravity of the product. Vertical movement in the
unsaturated zone is impeded when the amount of petroleum in the soil is below the
residual saturation level or when an impermeable boundary is encountered; or otherwise



the product reaches the water table. The product that remains in the unsaturated zone
may exist in four phases: 1) as liquid product that remains in pore spaces due to capillary
forces; 2) as solutes of product components adsorbed onto soil particles; 3) as vapor in
the soil air; and, 4) as dissolved product in the soil water. Once the product reaches the
capillary zone, its vertical movement is impeded if the product is less dense than water.
As additional product migrates downward, an increasing thickness of free product
accumulates until lateral spreading occurs. The most immediately apparent phase is
commonly this product that has exceeded residual saturation levels in soil and that has
reached the water table and may be measured in monitoring wells. However, a significant
mass of phase-separated product may exist regardless of the existence of product
observed in monitoring wells. The lateral movement of product that reaches the water
table is initially in all directions, with eventual free product movement with the natural
gradient of the water table. Because the soil water content increases in the capillary zone,
the volatilization (vapor transport) of compounds decreases while dissolution increases.

2.2 Leachate Production

The most significant property that affects the leachability of chemicals of concern from
soil is solubility in water. Solubility is defined as the partitioning of a chemical between
the non-aqueous and dissolved phases. The solubility of a compound determines the
extent to which a compound can dissolve in water, is inversely related to how well a
compound can be adsorbed, and directly related to how well it will biodegrade. The
water solubilities shown in Table 2-1 illustrate the leachability of various chemicals of
concern found in petroleum products. It is important to note, however, that the water
solubilities shown do not necessarily represent the solubility of the compounds when
present in mixtures, such as gasoline. This difference is due primarily to the partitioning
effects between the various organic solvents and water. It is generally understood that
partitioning will affect the concentrations of mixed petroleum related compounds in
groundwater, resulting in somewhat lower values than shown in Table 2-1.

Table 2-1 shows that MTBE is one of the most water soluble petroleum related chemicals
of concern. MTBE leaches readily from the soil into the groundwater, and because of its
high solubility it is easily transported by the groundwater and normally is found at the



leading edge of the dissolved plume. Unlike the other more soluble petroleum
hydrocarbons, MTBE does not readily biodegrade. This property is also responsible for it
often being at the leading edge of the groundwater plume.

Leachate production generally is accomplished by the dissolution of chemicals of concern
from free product that may be located in the pore spaces of the unsaturated zone.
Leachate can be generated by rain infiltrating through contaminated soil.

Another way in which leachate may be generated is due to fluctuations in the water table.
Product lying on the water table moves up and down with the water level in response to
seasonal recharge and discharge and to local pumping. As a result, the zone contaminated
by the product extends over the entire range of water table fluctuations, sometimes
referred to as a smear zone. The distribution of the product in this zone will be highly
variable, typically ranging from residual amounts to fully saturated lenses. This product
may represent a significant source of continued contamination of groundwater but may
not be observed in monitoring wells as floating "free product.” The free product that
follows a declining water table also can be trapped below the water table when the water
table recovers because only some of the trapped liquid can be remobilized. The seasonal
fluctuations in the water table can mobilize chemicals of concern that exist in the soil
located within the area of water table fluctuations, resulting in seasonal variations in
concentrations of monitoring well samples.

In most cases, contact time is sufficient to dissolve product located directly on the water
table into the saturated zone at concentrations above cleanup target levels. The dissolved
product plume then spreads by advection and dispersion within the groundwater.

Soil Cleanup Target Levels based on potential of contaminated soil to leach and
contaminate groundwater are contained in Table IV of Chapter 62-770, FAC, and
Appendix A of this manual. These target levels were established based on a number of
considerations, including default soil characteristics. Rule 62-770.650(2)(a)3., FAC, and
Section 3.3 of this manual, describe a process by which site-specific information may be
used to establish alternative soil cleanup target levels.



TABLE 2-1. FATE AND TRANSPORT CHARACTERISTICS
OF CHEMICALS OF CONCERN

Water Vapor

Chemicals Solubilityl Pressurel Koc?2
of Concern (mg/1) (Torr) (mg/1)
Benzene 1780 75.0 50
Toluene 515 22.0 339
Xylene-m 175 5.0 -
Xylene-o 162 6.0 255
Xylene-p 198 6.5 -
Ethylbenzene 152 7.0 565
Naphthalene 31.1 1.0 976
EDB 4310 11.0 44
1,2-dichloroethane 8690 61.0 -
Tetraethyl lead 0.08 0.2 4900
MTBE 42,740 300 -

1 at 20 degrees C.

2 Koc is a measure of the tendency for organic chemicals to be adsorbed to the soil. The higher
the Koc value for each compound, the lower the mobility and the higher the adsorption.

2.3 Contact with Receptors

Many of the compounds associated with petroleum products have been found to be toxic.
Once these compounds enter the groundwater system, they tend to move in the general
direction of the groundwater flow. The primary route of exposure for these dissolved
constituents is through public and private drinking water supplies. In some cases, the
dissolved chemicals of concern are discharged into surface water bodies where they may
pose a threat not only to aquatic plant and animal life but also to the general public.

The vapor phase transport of gasoline components in the unsaturated zone also can pose a
significant health and safety threat due to inhalation and explosion potential.
Volatilization of compounds to the soil air depends on the volatility of the compounds
and on soil and environmental conditions that modify the vapor pressure of the chemical.



The soil conditions that influence volatility are water content, clay content and surface
area, and the environmental conditions are temperature, wind speed, evaporation rate and
precipitation. Typically, the natural vapor flow is by diffusion away from areas of high
concentrations to areas of lower concentrations and ultimately to the atmosphere. The
gasoline compounds which exhibit the highest volatility are benzene, toluene and xylenes.
Rule 62-770.600(2)(c), FAC, requires the determination of the extent of contamination in
every medium found to be contaminated. Therefore, consideration should be given to the
existence of routes of vapor transport such as buried pipes or electrical conduits, manhole
openings, lift stations and utility trenching with permeable backfill. During warm
weather, vapors associated with these components are more volatile and should be of a
relatively greater concern.

Exposure to contaminated soil also could occur through incidental ingestion of
contaminated soil or dermal contact with contaminated soil. This situation would be of
concern in sites where surficial soil contamination is present or when soil is stockpiled
during site cleanup activities. Soil contamination near the surface of the site is considered
to pose a risk to public health. Rule 62-770.680, FAC, No Further Action, requires that
soil in the vadose zone be remediated to the lower of the direct exposure | criteria or the
applicable leachability criteria of Table IV of Chapter 62-770, FAC, (Appendix A of this
manual) or, alternately, that engineering and/or institutional controls be implemented to
protect the public from exposure to contaminated soil.



3.0 Regulatory Status of Soil Cleanup Target Levels (SCTLs), Soil Screening
Procedures, and Establishment of Site-Specific SCTLs

3.1 Historical Development of Soil Cleanup Target Levels

In the past, procedures for performing field soil screening and remediation in Florida
were based on the state of knowledge of the concerns for petroleum contamination, on the
available tools for performing soil screening, and on the nature of the Department’s
funding program for remediation of petroleum contaminated sites. Significant changes to
Florida Statutes governing the petroleum cleanup program were enacted in 1995 and
1996, followed by revision of Chapter 62-770, FAC, that became effective September 23,
1997. In conjunction with these changes, the Department has conducted research into the
methods for performing field soil screening and on the “action levels” that were included
in previous Department rules and guidance documents.

Historically, Initial Remedial Actions could be conducted without prior authorization
from the Department and be subsequently reimbursed from the Inland Protection Trust
Fund. Under this system, there were numerous instances of Initial Remedial Actions for
soil excavation that did not result in meaningful or cost-effective site cleanup results. In
response to this problem, the Department instituted some conservative limits on the
activities that could be performed during Initial Remedial Actions without prior approval.
These restrictions included the requirements that soil removal be limited to soil above the
groundwater table, and placed limits on the minimum degree of contamination in soil that
was to be excavated and on the maximum volume of soil that could be excavated.

A change in the way the Department manages funding of the cleanup of contaminated
sites from a “reimbursement” program to a “preapproval” program has allowed the
Department to eliminate these artificial boundary conditions on soil removal activities.
Therefore, Chapter 62-770, FAC, and this manual, contain no limits on the volume of soil
that may be excavated, or on minimum levels of contamination in soil that is to be
excavated, or on excavation boundary limits relative to the groundwater table. For
preapproval sites, a demonstration that the source removal is justified on the basis of cost-
effectiveness will be required.



Current Florida statutes and changes to Chapter 62-770, FAC, now require that analytical
soil data be used to verify that site cleanup criteria for soil have been achieved. The new
cleanup criteria can be found in Table IV of Chapter 62-770, FAC, and Appendix A of
this manual. The soil cleanup criteria for a site are based on risk associated with direct
exposure to the soil in either a residential or an industrial exposure scenario, and on
leaching potential of the contaminated soil. The use of an industrial exposure scenario
rather than a residential one to justify the direct contact cleanup criteria will necessitate
the use of institutional controls to maintain site use in a non-residential manner. In
addition to direct exposure considerations, soil criteria for the vadose zone are based on
potential for chemicals to leach and contaminate the groundwater at concentrations
exceeding groundwater cleanup target levels.

Rule 62-770.680, FAC, No Further Action, allows the enactment of engineering and/or
institutional controls as an alternative to achieving the default soil and groundwater
cleanup target levels. Rule 62-770.650, FAC, Risk Assessment, describes the risk
assessment elements that may be used to establish alternative, site-specific cleanup target
levels, provided that the proper risk assessment documentation and site-specific soil and
lithological information is submitted to the Department. This process for establishing
alternative site-specific target levels is described in section 3.3 below and in the technical
report titled “Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-770,
FAC” (June 18, 1997 FINAL), a copy of which is available from the Department upon
request.

Even though laboratory analyses of contaminated soil are required during assessment and
to confirm that site cleanup criteria have been achieved, field soil screening techniques
should be used in conjunction with laboratory analyses to perform an adequate soil
assessment while minimizing the number of soil samples that must be collected for
laboratory analyses.

At the time that Florida’s previous cleanup procedures were established there were
limited tools available for performing field soil screening of contaminated sites. This
limitation resulted in the selection of a preferred technique, the organic vapor
analysis/flame ionization detector (OVA/FID) method, for performing field soil
screening. In addition, other similar OVA instruments such as photo ionization detectors



(P1Ds) that could be correlated with an OVA/FID were acceptable. In recent years other
methods of performing field soil screening have been developed that may offer
advantages of greater precision, a wider range of detection, and more reliable correlation
with laboratory analysis results. This manual establishes a procedure by which vendors of
different field soil assessment methods may obtain acceptance of their methods for use in
performing field soil assessment at petroleum contaminated sites in Florida. This process
Is contained in Appendix B of this manual and summarized in Section 3.2 below.

The removal of limits for performing source removal operations, the inclusion of new
field soil screening methods to better establish the boundaries of soil contamination and
petroleum mass distribution, and the use of institutional controls and risk management
alternatives to soil remediation, will result in more cost-effective decisions for the
cleanup of contaminated soil.

3.2 Approval of Field Soil Screening Methods

Appendix B of this manual establishes the process for manufacturers or vendors of
methods for field soil screening to obtain acceptance of their technique for use in Florida.
The process consists of the manufacturer, vendor or other proponent to submit to the
Department documentation which demonstrates the acceptability of a method for field
soil screening activities. The Department will review the documentation and make a
determination of the acceptability of the soil screening method. Until such time as other
methods become accepted, the OVA/FID method shall continue to be used for performing
field soil screening. However, there are no regulatory boundary limits on the soil that
may be excavated from a site and therefore (except for the purposes of Section
376.3071(11)(b)2., FS) no purpose for the threshold values of “excessively contaminated
soil” that appeared previously in Chapter 62-770, FAC, and in previous editions of this
manual. Therefore, the term “excessively contaminated soil” will not have a significant
purpose in this manual. In the interim until other field soil screening methods are
approved, the Department will also continue to allow OVA/PIDs to be used in lieu of
OVA/FIDs if a correlation curve of FID/PID values is developed and approved by the
Bureau of Petroleum Storage Systems. The procedure for proper use of the OVA/FID is
described in Section 4.1 of this manual.



Within one year following the first approval by the Department of an alternative to the
OVA/FID method, the OVA/FID method must obtain acceptance for continued use at
petroleum contaminated sites in Florida or that method will no longer be considered to be
acceptable for soil screening activities (see Appendix B). Periodically, the Bureau of
Petroleum Storage Systems will publish a list of methods that have been accepted for use
in performing soil screening at petroleum contaminated sites in Florida.

For each method accepted, several factors shall be established, including the range of
detection of the method, operation procedures, and quality control considerations. Until
the OVA/FID method is reevaluated, the lower limit of detection for the OVA/FID
method shall be assumed to be 10 ppm headspace vapor reading. Soil which does not
elicit a response of 10 ppm or higher from a properly calibrated and fully functional
OVAJ/FID is considered non-contaminated unless soil laboratory analyses indicate
otherwise. As required by Rule 62-770.600, FAC, Site Screening, and described in
Section 4.0 of this manual, a minimum of three soil samples must be collected for
laboratory analyses at all sites where positive responses on the field instrument are
obtained (one representative sample is sufficient if all the screening results are non-
detect).

3.3 Establishing Site-specific SCTLs

The following is an abbreviated description of the process for establishing site-specific
soil cleanup target levels. More detail and background information is contained in the
technical report titled “Development of Soil Cleanup Target Levels (SCTLs) for Chapter
62-770, F.A.C” (June 18, 1997 FINAL). This document is available from the Department
on request and also available on the Bureau of Petroleum Storage Systems Internet site
(www.dep.state.fl.us/waste/programs/pcp/index.htm).

In Florida, soil types vary significantly across the State from quartz sand to muck and, as
a result, leaching potential covers a wide range. The default soil characteristics used to
develop leachability-based Soil Cleanup Target Levels (SCTLs) (Table IV of Chapter
62-770, FAC, and Appendix A of this manual) lies in the middle of this range. As an
alternative to using the Table IV default values, Rule 62-770.650(2)(a)3., FAC, allows
site-specific SCTLs for leaching to be determined on the basis of site-specific soil
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properties or the use of a leaching test to demonstrate that chemicals of concern with
concentrations above the Table IV default values will not leach to groundwater at
concentrations above their respective groundwater cleanup target levels. It should be
recognized, however, that site-specific SCTLs for leachability, calculated using the
equilibrium partition equation, can be either higher or lower than the default values
because the default assumptions are not skewed toward the conservative end of the range
of values possible in Florida. The equation for calculating leachability-based SCTLs is
provided in the technical report titled “Development of Soil Cleanup Target Levels
(SCTLs) for Chapter 62-770, F.A.C”.

Site-specific characteristics important in calculating a leachability-based SCTL are the
values for the fraction organic carbon in soil, total soil porosity, water-filled soil porosity,
and dry soil bulk density. Therefore, it is acceptable to determine the leachability-based
SCTL on a site-specific basis by replacing the default values shown in the SCTL
equilibrium partition equation with site-specific values for fraction organic carbon in soil,
total soil porosity, water-filled soil porosity, and dry soil bulk density. No other
parameters (with the possible exception of DAF as described below) may be substituted.
If site-specific SCTLs are calculated, all four of these parameters need to be substituted
with site-specific data in the equation rather than picking and choosing those parameters
with the most favorable result. There may be commercial models available (e.g. SAM)
that may be acceptable to the Department which will perform the calculation of the
equilibrium partition equation with input of site specific values.

It should be noted that the leachability-based SCTL partition equation is for use with
organic compounds only. Inorganics, such as metals, present at cleanup sites can also
pose risks to an underlying aquifer. Unlike organic compounds, Kq (soil/water partition)
values for metals are significantly affected by oily wastes, so FDEP specifically requires
TCLP analysis for metals contaminated soils if the contamination is derived from used oil
and the concentrations for total metals listed in Table 2 of Chapter 62-770, F.A.C. are
exceeded.

Another parameter that is important in calculating leachability-based SCTLs is the
dilution-attenuation factor (DAF). The default value for this parameter (20) used by the
Department in calculating the leachability-based SCTLs of Chapter 62-770, Table 1V
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(and Appendix A of this manual), was carefully selected using a “weight of evidence”
approach which best represents a nationwide average and is therefore regarded as an
acceptable default for use at most sites. In special circumstances, a site-specific DAF can
be calculated and substituted in the leaching equation along with the other four
parameters as described above, but the aquifer hydraulic conductivity, the hydraulic
gradient, the mixing zone depth, the infiltration rate, and the source length parallel to
groundwater flow must be determined.

In many cases, a leaching test may be more practical and less cumbersome than the
partitioning equation method. Therefore, FDEP recommends the use of a leaching test in
most instances instead of establishing soil properties and calculating new SCTLs with the
soil/water partition equation. For determining site-specific leachate values for organics,
the Synthetic Precipitation Leaching Procedure (SPLP) (EPA Test Method 1312) should
be used on a minimum of three representative soil samples. The SPLP test was developed
to model an acid rain leaching environment and can be used only when the soil
contaminants are not resulting from the discharge of oily waste (i.e., used oil or similar
petroleum products). If the soil samples are adequately representative of the range of
levels of contamination and variability of soil properties, and the leachate concentrations
from the SPLP do not exceed the applicable groundwater cleanup target levels of Tables
V, VI or VIII of Chapter 62-770, FAC, the soil may be considered not contaminated for
leaching considerations. However, the direct exposure criteria of Table IV will still apply
to the soil. EPA Method 1312 is an extraction procedure, which must be followed by
analysis of the leachate for those chemicals of concern that exceed their respective
SCTLs. Because the results of the analyses will be compared to the groundwater cleanup
target levels (usually to those specified in Table VV of Chapter 62-770, FAC), it is
imperative that appropriate detection limits be used during analysis of the leachate.

When considering whether to calculate SCTLs based on site-specific data, or to use the
SPLP leaching test to demonstrate that soil with concentrations above the Table IV
default values will not leach, the relative benefit gained by the expense of either method
should be carefully evaluated. The direct exposure | or Il SCTLs listed in Table IV of
Chapter 62-770, FAC (and Appendix A of this manual) must still be achieved at the site,
either by cleanup or through the use of engineering and/or institutional controls,
regardless of the method of determining leaching SCTLs. Because the direct exposure
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SCTL criteria must be met at every site, the need for remedial action, engineering
controls, and/or institutional controls to meet those cleanup levels may render a previous
calculation of a site-specific leaching SCTL using the SCTL equation (or a demonstration
by an SPLP test that soil will not leach) of limited or no value. Therefore, the relative
benefit of calculating a new leaching SCTL or performing SPLP analysis should be
carefully considered within the context of the overall site cleanup strategy prior to
deciding to pursue either course of action.

If SCTLs are to be calculated based on site-specific soil characteristics. Samples of soil
should be obtained from one or more soil borings in a location, or locations,
representative of the variations of lithology in the area of soil contamination. Each soil
sample should be analyzed for fraction organic carbon in soil, total soil porosity, water-
filled soil porosity, and dry soil bulk density. The results should be submitted to the
Department along with the results of the calculation of SCTLs for each sample based on
the equilibrium partitioning equation formula. If there is any question of whether the
Department will agree with the selection of soil sample locations and depths, a soil
sampling proposal along with a description of the site lithology may be submitted to the
Department (or contracted local cleanup program) for concurrence prior to conducting the
soil borings. It may be advantageous to take soil samples at depths below the existing
extent of soil contamination but above the groundwater table to demonstrate the
characteristics of soil at that depth will prevent leaching of contamination to the
groundwater.

If the SPLP test is performed on samples of contaminated soil to demonstrate the soil will
not leach, a minimum of three grab samples from locations with the highest field soil
screening results should be collected for each separate and distinct area of soil
contamination for which it is proposed the soil be left in place unremediated. Each
sample should be split with one portion being subject to the standard soil analysis and the
other for the SPLP. The results should be submitted to the Department along with a site
map showing the area(s) of contaminated soil, sample locations of previous field method
and analytical sampling, results of previous field method and analytical sampling, and
locations of the supplemental samples for SPLP analysis. A description of the site
lithology and explanation that the SPLP samples are representative of both the highest
levels of soil contamination which will be left in place and variations in soil
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characteristics should be provided. As with the collecting of data for site-specific soil
properties described in the previous paragraph, if there is any question of whether the
Department will agree with the selection of soil sample locations and depths, a soil
sampling proposal along with a description of the site lithology and soil assessment
results (field screening and analytical) may be submitted to the Department (or contracted
local cleanup program) for concurrence prior to conducting the soil borings. In situations
where soil samples need to be collected utilizing a drill rig or direct push technology, it
may be more cost-effective to obtain an additional set of samples for SPLP testing during
the soil screening than to remobilize to the site. If this procedure is followed, it is
essential to make sure that analyses are performed rapidly to ensure that if SPLP testing is
necessary, the extraction and subsequent analysis of the leachate are performed within
acceptable holding times.

For information on determining site-specific SCTLs for direct contact considerations, and
additional information on determining site-specific SCTLs for leaching considerations,
see the technical report titled “Development of Soil Cleanup Target Levels (SCTLs) for
Chapter 62-770, F.A.C”.

3.4 Hazardous Waste Status

Petroleum dispensing facilities and petroleum products are specifically exempt from most
Resource Conservation and Recovery Act (RCRA) hazardous waste regulations.
Contaminated soil from these facilities, therefore, cannot be considered listed hazardous
waste. Five specific categories of petroleum refining wastes are listed as hazardous
wastes in 40 CFR 261:

a) dissolved air floatation float;

b) slop oil emulsion solids;

c) heat exchanger cleaning sludge;
d) API separator sludge;

e) leaded tank bottom sludge.

These refining wastes normally should not be encountered at petroleum cleanup sites.
However, if soil were to become contaminated with these materials, that soil would
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become a hazardous waste. If the soil fails one of the four hazardous characteristic tests:
ignitability, corrosivity, reactivity, or toxicity (EPA Methods 1010 or 1020, 1110, SW846
Sections 7.33 [Cyanide] and 7.34 [Sulfide], and 1311, respectively), the soil also could be
considered hazardous. It was assumed that petroleum contaminated soil would not be
corrosive or reactive. A solid would be considered ignitable if it met the following
definition (40 CFR 261.21): "...is capable, under standard temperature and pressure, of
causing fire through friction, absorption of moisture, or spontaneous chemical changes
and when ignited, burns so vigorously and persistently that it creates a hazard."
Petroleum contaminated soil may be assumed to not meet this subjective definition. The
soil would be considered toxic if the leachate from the soil fails the Toxicity
Characteristic Leaching Procedure (TCLP) test for one of eight metals, six pesticides, or
25 organic compounds; however, the Toxicity Characteristics (TC) final rule specifically
exempts petroleum contaminated media and debris from petroleum Underground Storage
Tank (UST) corrective actions that are subject to Subtitle | of RCRA. In summary,
petroleum contaminated soil from USTs is not a hazardous waste under any of the current
RCRA regulations.

4.0 Soil Screening
4.1 Petroleum Contamination Field Soil Screening Standard

Until the time that other methods are accepted as described in Section 3.2 and Appendix
B, the OVA/FID jar headspace method should be used for performing field soil screening.
The following is a description of the proper application of this method. The method
consists of "... sampling the headspace in half-filled, 16-ounce jars. Each soil sample
shall be split into two jars, the two samples shall be brought to a temperature of between
20°C. (68°F.) and 32°C. (90°F.) and the readings shall be obtained five minutes
thereafter. One of the readings shall be obtained with the use of an activated charcoal
filter unless the unfiltered reading is non-detect. The total corrected hydrocarbon
measurement shall be determined by subtracting the filtered reading from the unfiltered
reading."” Temperatures that are higher than the minimum temperature should indicate
higher readings and therefore will represent a conservative error. Cooling is required
only if the sample's temperature exceeds 32°C. (90°F.). An effort should be made to take
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all samples from a site at a constant temperature, preferably as close to 20°C. as possible.
The most common practice in the field is to use 16-ounce mason jars, with the solid lid
replaced with a layer of tin foil. The OVA probe is inserted through the foil after the
sample temperature has equilibrated, and the highest reading on the gauge should be
noted.

Before an organic vapor analyzer other than an FID is acceptable for the screening of
contaminated soil, it must be correlated with an FID instrument. The required correlation
procedure consists of simultaneously obtaining readings with an FID and the instrument
that is being correlated, at several different organic vapor concentrations. The readings
also should be taken at varying humidity levels. A suitable container such as a Tedlar®
bag, with the appropriate attachments (valves, tubing, etc.), should be used to obtain the
necessary vapor concentrations and subsequent instrument readings. The data then
should be presented graphically and forwarded to the Bureau of Petroleum Storage
Systems for evaluation. A list of the instruments that are acceptable based on credible
correlation data will be maintained by the Bureau of Petroleum Storage Systems, and will
be available upon request.

4.2 Perspective on Contaminated Soil Field Screening Data

The criteria for "contaminated" and “excessively contaminated” soil that appeared
previously in Chapter 62-770, FAC, and previous editions of this manual, were somewhat
arbitrary because they did not take into consideration other site-specific factors that will
affect the likelihood that the soil will be a significant source of groundwater
contamination if left in place. The potential to contaminate groundwater will be related to
soil characteristics, depth to groundwater, existence of a confining layer, how long the
soil has already been contaminated, surface covering of the site, etc. Consideration also
must be given to risk from direct exposure to the contaminated soil.

The soil type and characteristics, environmental factors such as temperature and humidity,

and also operation variability, may affect the relative reading on the field instrument. For
this reason, and also in consideration of the general precision of the OVA/FID method
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and other field instruments, field data should be considered a useful tool for determining
boundaries of soil contamination and distribution of contaminant mass, but numerical
standards for readings of field instruments alone are not considered a valid means of
making remediation, source removal, and site cleanup completion decisions. When
performing preliminary screening activities, it is usually not possible to consider all the
factors that affect remediation decisions. During development of a comprehensive
cleanup strategy in the Remedial Action Plan (RAP), these other factors may be given
more detailed consideration. The RAP may consider more practical and less costly soil
cleanup methods than excavation, and the feasibility of engineering or institutional
controls as an alternative to remediation may also be considered. For these reasons,
source removal activities prior to completion of a RAP should generally be limited to
Immediate response to a recent petroleum release and soil removal necessary for tank
removal/installation or other construction activities. An exception to this policy may be
in those instances when it has been determined during development of the Site
Assessment Report (SAR) that a site would qualify for Natural Attenuation monitoring or
No Further Action if a relatively small quantity of contaminated soil is removed, as
detailed in Section 5.0. In this case it may be advantageous to perform soil source
removal during site assessment so that the SAR may be concluded with a
recommendation for No Further Action or monitoring of Natural Attenuation.

4.3 Soil Assessment Strategy

The horizontal and vertical extent of contaminated soil must be defined during the site
assessment as required by Rule 62-770.600, FAC, Site Assessment. This task should be
accomplished primarily with field soil screening instruments or methods, complemented
with several soil samples for laboratory analyses to verify and correlate the field
screening data. Each field instrument or method approved for use by the Department will
have a lower range of reasonable detection established at the time of equipment
acceptance. For the OVA/FID method, this lower limit will be 10 ppm vapor headspace
reading until the OVA/FID method is reevaluated. Soil assessment should continue until
the lower range of reasonable detection of the instrument or method has delineated the
apparent boundary of the area of soil contamination.
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QA/QC procedures for users of field screening methods are contained in Appendix E of
this manual. Documentation that the QA/QC procedures were followed must be
provided, along with soil screening data in the SAR or in the Source Removal Report.

The soil samples may be collected in a number of ways. The most common methods
include the use of hand augers or split spoon samplers to collect samples during drilling,
or the use of spoons to collect samples from the sides of an excavation. Direct push type
techniques are gaining increased frequency of use and are considered acceptable to the
Department. In all cases, correct decontamination procedures must be followed. The use
of an in-situ soil gas procedure has been proposed by several consultants. Conducting the
soil assessment by an in-situ soil gas survey may be acceptable if a proposal describing
the data collection and evaluation process is first submitted to the Department (or
contracted local cleanup program) for approval. The rationale for this decision must also
be discussed in the SAR.

The number of samples required must be determined in the field on a site-specific basis.
A general soil sampling procedure that should be followed during soil assessment is as
follows. Start sampling at and/or around a location where it is suspected that the source
of contamination exists. If necessary, sample from the first soil boring outward in a grid
pattern, at 20 foot intervals, until the perimeter of the area of soil contamination is
defined. Sampling at less than 20 foot horizontal intervals may be necessary if soil
concentrations are changing rapidly over distance or the apparent boundary of soil
contamination is reached. For very large areas of soil contamination such as distribution
and bulk facilities, horizontal sampling intervals of greater than 20 feet may be
appropriate; however, a proposed horizontal screening interval of greater than 20 feet
should be verified as appropriate with the Department or contracted local cleanup
program prior to conducting the field soil screening.

For shallow water tables of less than six feet, vertical sampling should be performed at
one or two foot intervals, where at least two samples are collected from the vadose zone
at each location, until approximately one foot into the water table. For areas with deeper
groundwater tables, vertical sampling near the source area should be performed at every
other foot to ten feet, and every five feet thereafter. As the lateral delineation continues,
the vertical sampling interval can be adjusted to focus soil screening activities at the
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elevations of concern (the depths where positive OV A responses were observed at or near
the source areas). In every case, the first sample should be collected approximately one
foot below land surface. The records of field instrument readings should clearly identify
which samples were collected near the saturated zone (where the degree of water
saturation may have affected the field instrument readings).

To some degree, the interpretation of results obtained from samples taken at or
immediately above the groundwater table depends on the distribution of soil
contamination in the rest of the vadose zone. If the soil above the groundwater table
(generally greater than one foot) is contaminated, it can generally be assumed that the soil
extending down to the groundwater table is contaminated as well, and samples for field
soil screening taken at the capillary fringe can validate this assumption. It is not unusual
for volatilization from the contaminated groundwater plume to cause soil gas readings
immediately above the groundwater table. For areas where the soil column extending
down to the water table is clean or has relatively low levels of contamination, a higher
reading from a sample taken in the capillary fringe would not necessarily be considered a
valid indication that the soil was a source of contamination that justified a source removal
action.

While collecting soil samples for field screening, consideration must be given to the
requirements of Rule 62-770.600(3)(e), FAC, and described in Section 4.4 of this manual,
to obtain additional samples for laboratory analyses that represent soil with high, medium,
and low field soil screening results. A strategy should be developed for determining the
means for collecting the representative samples for laboratory analyses in the most
efficient and least costly manner. The two extremes of possible strategies might be the
following. One is to collect one duplicate for every sample taken for soil screening and to
select only those duplicates for laboratory analyses that correspond to the high, medium,
and low soil screening results once all the field soil screening is complete. Another
approach would be to complete the soil screening and then go back and do additional
borings to collect samples for laboratory analyses at some of the locations where high,
medium, and low screening results were obtained. This latter strategy could be
increasingly costly with increasing depth of the soil contamination. The best strategy may
be a compromise in which duplicates are collected for some but not all of the soil
screening samples. In that case, the frequency of duplicates should be related to the
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background information which might be available on which to base assumptions of the
extent and degree of soil contamination, to the depth of soil contamination and to other
site-specific variables. Whatever strategy is used, soil samples should be properly and
expediently handled to minimize loss due to volatilization.

4.4 Soil Samples for Laboratory Analysis

The previous sections described the procedures for determining the extent and relative
degree of soil contamination. This task is accomplished by means of field screening
methods such as an OVA/FID or similar screening technique approved for use by the
Department.

Rule 62-770.600, FAC, Site Assessment, also requires that soil grab samples be collected
during the site assessment for laboratory analyses, and that site rehabilitation completion
be determined on the basis of laboratory analysis results of confirmatory soil samples to
demonstrate that the soil cleanup criteria have been achieved. The cleanup criteria can be
found in Table IV of Chapter 62-770, FAC, and also in Appendix A of this manual. The
required analytical techniques can be found in Tables I, Il and Il of Chapter 62-770,
FAC, and in Appendix C of this manual.

It is the intent of the Department that the use of field instruments be maximized to
delineate the extent of soil contamination in order to minimize the number of soil samples
submitted for laboratory analyses. A minimum of three soil samples from areas of high,
medium, and low field screening results (Rule 62-770.600(3)(e), FAC) should be taken
for laboratory analyses per plume area at least once during site assessment in order to
validate field screening data and establish the actual concentrations of contaminants in
soil relative to cleanup criteria. If there are no positive responses during the soil
screening, one sample for laboratory analysis will be considered sufficient. This sample
should be collected from the contamination source area. If information is not available
regarding the depth of the suspected discharge, or if there is suspected surface spillage,
then the sample should be collected from within two feet of the ground surface.
However, if the discharge is suspected to have occurred at depth (such as ruptured line or
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fuel tank), then the soil sample should be collected at the depth and location suspected to
have been most impacted.

The following is a summary of the procedure for selection of sample locations for
validation of field data (and correlation of field data with laboratory data). The samples
selected shall correspond to soil for which high, medium, and low readings were obtained
with the field instrument or method. “Medium” refers to the soil sample location and
interval where a soil sample was obtained that corresponds to a field instrument reading
that was near the average of the readings. “High” refers to the sample location and
interval where a soil sample was obtained for which the field instrument reading was one
of the highest readings. Some judgment is involved in selecting a sample to represent the
“high” field screening sample if there are several soil samples which are above the
detection range of the field instrument, but one of the samples above the range of
detection should be selected for the “high” laboratory analysis sample. “Low” refers to a
sample location and interval where a soil sample was obtained for which the field
instrument reading was among the lower screening results collected but above
background (> 10 ppm for the OVA).

The actual number of laboratory samples should be based on the horizontal and vertical
extent of contamination and how well the field soil screening results correspond with
laboratory results. It is difficult to generalize because many factors may affect the need
for additional soil samples for laboratory analyses, (including poor comparison with the
field instrument data). As a rule of thumb, a minimum of one sample for laboratory
analyses should be obtained for every 20 field soil screening samples (5%). When
deciding whether to collect greater than 3 samples or (5% of the number of field
screening samples, whichever is greater) for lab analyses, consideration should be given
to the potential cost for revisiting the site later to collect more samples for laboratory
analyses should the results of the initial samples collected be inconclusive. If additional
samples are collected, these samples should either be analyzed along with the primary
samples or the primary samples should be analyzed expediently such that the results may
be obtained and the need for analysis of the supplemental samples given consideration
prior to the expiration of the holding time for the supplemental samples.
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At sites where soil contamination has been confirmed from laboratory results, but it has
been demonstrated that vadose zone soil contamination is not detected by field soil
screening devices, then the extent of the soil contamination will need to be defined by
laboratory analyzed samples.

The soil cleanup criteria in Table IV of Chapter 62-770 are applicable to vadose zone
soils. However, it may be desirable to take soil samples from below the groundwater
table for laboratory analysis as well. If Natural Attenuation monitoring will be
considered as a remediation strategy and the criteria in Rule 62-770.690(1)(e), FAC, are
not met, then samples for laboratory analyses must be obtained at two foot intervals
below the groundwater/soil interface and every four feet thereafter to the depth of the
shallow groundwater monitoring wells at the high, medium and low soil boring locations.
These data are necessary in order to estimate the total initial mass of contamination in the
smear zone. Section 4.7 and Appendix F contain guidance on the selection of sample
locations for this smear zone and describe suggested methods for calculation of mass in
the smear zone. This information on contaminant mass in the smear zone also may be
valuable for other cleanup decisions (see section 4.6 below).

Additional analyses may be necessary for soil that is excavated and transported to a
commercial soil treatment facility. Sample frequency requirements and analytical
methods for various commercial treatment technologies are described in other department
rules applicable to the method of disposal.

If there is any potential for the soil to contain a hazardous waste or hazardous substance,
then screening analyses for other chemicals of concern should be performed. These
analyses may include: corrosivity, reactivity, toxicity characteristic constituents by TCLP
for metals and organics, organic halogens, and PCBs.

4.5  Estimation of Contaminant Mass
The nature of the distribution of petroleum contamination in soil on sites (potentially high
variability over short distances), and the inherent limitations of interpreting a limited

number of data points, does not lend itself to estimating total contaminant mass and
distribution of the mass with a high degree of precision. The process relies on inference
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and extrapolation of data and judgment in estimating data elements where there is great
variability and a high margin of error. Nonetheless, this information could significantly
increase the quality of decision-making of remediation strategy when compared to relying
on monitoring well data and field soil screening data alone. The information on the
quantity of contaminant mass on site and the distribution of the mass is important to
considering remediation alternatives, evaluating cleanup progress, and using groundwater
models to evaluate natural attenuation or risk-based site closure proposals.  Significant
source mass on site that is unknown during remedial design can significantly increase the
timeframe and cost of remedial action. Rule 62-770.600(2)(d), FAC, includes the
following as an objective of the Site Assessment: “To estimate the total mass and mass
distribution of petroleum or petroleum products in the subsurface as product entrapped
above the water table, free product, and product entrapped below the water table.”

4.6 Level of Effort to Estimate Contaminant Mass

The level of effort used to estimate the contaminant mass during site assessment should
be established based on a combination of field soil screening data, soil laboratory
analytical data, site historical information, and the anticipated site remediation strategy.
In general, an understanding of the quantity and distribution of contaminant mass leads to
better cleanup decisions, more effective designs, and more accurate predictions of
remediation timeframes, whether remediation is by active remedial action or natural
attenuation. The degree of the benefit will vary from one site to the next and the
additional cost associated with estimating the mass and mass distribution will be more
readily justified in some instances than in others. A degree of judgment is necessary to
establish the appropriate level of effort associated with estimating the quantity and
distribution of contaminant mass on site. It should be emphasized that the expected
savings in remediation costs should outweigh the additional cost of the mass estimation
effort. Appendix F describes several techniques that may be considered for estimating
contaminant mass. Each method has a corresponding level of complexity and cost. In
some cases, the estimation of contaminant mass by following any of the methods
described in Appendix F of this manual is not necessary.

On preapproval program sites, the Department will authorize the scope of activities for
estimating mass and mass distribution on a case-by-case basis when the anticipated
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benefits will outweigh the costs. The level of effort for mass estimation on voluntary
cleanup sites should be based on the site specific conditions. In some cases it may be
adequate for the consultant to provide a “best guesstimate” of the mass of petroleum and
the mass distribution without using the techniques described in Appendix F, and instead
base an approximation on a combination of historical information on the volume of the
release, interpretation of field soil screening data, and experience. However, estimation
of mass and mass distribution using the techniques described in Appendix F is strongly
encouraged when cost-effective and appropriate.

The following major points need to be considered when determining the level of effort for
estimating contaminant mass:

- the degree and extent of soil and groundwater impacts based on soil screening
and groundwater sampling results

- available information on the quantity of petroleum discharged and the probable
distribution based on historical site assessment information and the nature
of the release

- the anticipated site cleanup strategy

Appendix F contains procedures for estimating the contaminant mass in four
phases: vadose zone, floating free product, smear zone, and dissolved phase. The
following is general guidance to establish the level of effort associated with estimating
the mass and mass distribution in these phases.

1) Whenever the amount of floating product in monitoring wells exceeds the
definition of “free product” (greater than 0.01 feet in thickness) in two or more
monitoring wells, the quantity of floating product should be estimated using the procedure
in Appendix F.

2) Source mass estimation of the smear zone is generally applicable if the

groundwater concentrations exceeds 3,000 ug/L Total VOA in one or more monitoring
wells.
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3) If the quantity of a relatively recent petroleum release at a site is known,
and the available screening information allows valid conclusions as to the relative
distribution of the petroleum mass (for example, low groundwater concentrations indicate
there is no substantial smear zone, suggesting the majority of the mass is in the vadose
zone), then conclusions may be made on this information alone without the need for
collecting supplemental field data and following the mass estimation procedures
described in Appendix F.

4) In general, if excavation of source material is being considered, the value of
estimating source mass and mass distribution following the procedures of Appendix F
may have value in proportion to the anticipated excavation quantity. As a rule of thumb,
use of the source mass estimation procedures of Appendix F should be considered if it is
anticipated that greater than 500 cubic yards will be excavated. @ The additional
information may allow more strategic and effective excavation and also will allow for
more informed consideration of in situ alternatives to excavation.

5) Estimation of the source mass and mass distribution will have greater value
if natural attenuation monitoring will be proposed as a cleanup remedy but the site does
not meet the natural attenuation default criteria of Rule 62-770.690(1)(a) through (e). If
the site already qualifies for the default criteria for natural attenuation of Rule 62-
770.690(1)(a) through (e), source mass estimation in the saturated zone should not be
necessary and source mass estimation in the vadose zone may not be necessary,
depending on the proximity of the contaminated soil to the groundwater table.

6) If active remediation of the site is proposed, estimating the source mass and
mass distribution is beneficial to determining the most cost-effective and appropriate
remediation method, and establishing a contamination baseline as well as establishing
design details. At a later time, the rate of removal of chemicals of concern can be
compared to the total contaminant mass as a means to evaluate cleanup progress and
determine an appropriate time to modify the cleanup system or switch from active
remediation to remediation by natural attenuation. Estimation of mass and mass
distribution in the vadose zone is encouraged if active remediation will be proposed.
Estimation of mass and mass distribution in the smear zone is recommended if there are
one or more wells with levels of Total VOA of 3,000 ug/L or greater.
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4.7 Process to Estimate Contaminant Mass

The field soil screening data, laboratory analysis results of soil samples, and other site
assessment information may be used to develop an estimate of contaminant mass in four
zones of the site; the vadose (unsaturated) zone, floating free product, product entrained
in the smear zone below the groundwater table at the time the soil screening is conducted,
and dissolved phase. In most cases, the dissolved phase is insignificant compared to the
other phases and may be disregarded. A different technique should be used for each of
these zones of contaminant mass, with suggested techniques described in Appendix F.
Whenever possible, information that is available on the volume of petroleum that had
been released should be used to validate and adjust the mass estimates that are based on
interpretation and inference of limited field data. Appendix F describes two separate
suggested techniques for converting individual soil screening data points in the vadose
zone to estimates of the total mass of petroleum contamination in the vadose zone.
Appendix F also describes procedures for interpreting monitoring well product thickness
information to estimate the total mass of floating product. There are also procedures
described for estimating the mass of petroleum in the smear zone below the groundwater
table based on a combination of monitoring well data and representative soil samples. As
described in section 4.6 above, less detailed and costly (in terms of laboratory analysis of
soil samples) methods for estimating mass may be appropriate for some sites, but as a
minimum, the mass in each phase needs to be estimated based on historical release
information, site screening information and professional judgment.

5.0 Source Removal Activities

Rule 62-770.300, FAC, Source Removal, provides authorization for source removal
actions at petroleum sites where free product or soil contamination is present. Only
excavation of contaminated soil and free product recovery following the methods
described in Rule 62-770.300(1)(b), FAC, are allowed without prior approval of the
Department. Several more aggressive techniques may be used if prior approval from the
Deparment is obtained as described in Rule 62-770.300(1)(c), FAC. The authorization of
this section of the rule is not intended to allow responsible parties to begin other remedial
action activities without Department approval. While developing a SAR and RAP for the
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entire site, or while performing tank removal or other construction activities, the source
removal provisions of Chapter 62-770, FAC, do allow immediate action to minimize the
source of contamination. The following paragraphs provide a discussion of the
appropriate rationale for performing source removal activities.

There are three general situations in which removal of soil prior to RAP approval would
be warranted:

1. Tank removal or installation or other construction activity: When removing
petroleum storage tanks at a site, petroleum contaminated soil may be encountered.
If excavation of contaminated soil is necessary for the construction activity,
consideration should be given to the treatment or disposal of the contaminated soil
it it will make a meaningful and cost-effective contribution to the rehabilitation of
the site. If there is significant soil contamination remaining such that the treatment
or disposal of the excavated portion will not contribute significantly to the site
rehabilitation, contaminated soil may be used for backfill if suitable for
construction material. Unless the soil contamination was a recent occurrence (see
item 2. below), or the site will qualify for Natural Attenuation Monitoring or No
Further Action as a result of the removal of the contaminated soil (see item 3.
below), soil removal should be limited to that necessary for the construction or
tank related activity. This decision involves some professional judgment as to the
amount of soil being left in place. If a relatively small amount will remain it may
be appropriate to remove it during the tank removal or construction activity.

2. Immediate response to a release: If a spill or release occurs, it is generally
appropriate to recover as much petroleum contamination as possible, as quickly as
possible. Initial dispersion and leaching is relatively rapid and eventually slows
down considerably to form a relatively stable soil and groundwater contamination
plume. The removal of contaminated soil soon after the release, before it has
dispersed or impacted groundwater, will significantly reduce the cleanup time and
cost. Initiation of product recovery for a new release is required by Rule 62-
770.300, FAC, Source Removal, and the Department encourages an immediate and
timely response to new soil contamination as well (See Appendix G concerning
emergency response procedures).
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If the soil contamination has been in existence for some time, however, it may not
be justified to implement source removal activities for the sole purpose of
contaminated soil removal. After the contamination has existed for several weeks
or longer, the soil plume movement and dispersion may have stabilized and
groundwater may already have been impacted. Significant soil removal at this
point may not be justified if a RAP will be necessary anyway. It should be
possible to complete the SAR and RAP to recommend a comprehensive and cost-
effective remediation strategy for both soil and groundwater before the impact
from soil contamination advancing significantly. The relative change in the status
of site contamination during this period generally will not be significant enough to
justify excavation which may be more costly than other strategies of soil
remediation that may be evaluated in the RAP.

Qualifying for No Further Action: A site scenario that occurs frequently is
when the screening data indicate that the groundwater concentrations of chemicals
of concern are below the applicable cleanup target levels and that the site would
qualify for No Further Action without conditions or restrictions such as
institutional or engineering controls in accordance with Rule 62-770.680, FAC, No
Further Action, except for the existence of contaminated soil. If the volume of soil
Is not significant, usually it is appropriate to remove that soil so the SAR may be
concluded with a recommendation for No Further Action, eliminating the need to
prepare a RAP for soil remediation. Some professional judgment is necessary,
however, relative to the volume of contaminated soil appropriate to be removed. If
there is a large volume or the location/depth of the soil may make the cost of
excavation prohibitive, it may be better to prepare a RAP to evaluate cost-effective
alternatives to excavation.

There may also be instances where, at the conclusion of the site assesment, it is
determined that the soil and groundwater contamination are relatively limited in area and
the contaminated soil exceeding the Leachability Cleanup Target Levels found in Table
IV of Chapter 62-770, FAC, constitutes a continuing source of groundwater
contamination. This scenario could occur when phase separate product contamination
exists below the groundwater table because a smear zone was created by a fluctuating
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groundwater table. In this instance, soil excavation (including soil below the groundwater
table) as a source removal activity may be justified if it could contribute to site
remediation by Natural Attenuation in accordance with Rule 62-770.690, FAC, in a
reasonable time frame. In such a case, source removal may allow the SAR to be
concluded with a recommendation for monitoring of natural attenuation and thus
eliminate the need for preparing a RAP. It is important to reliably determine the extent of
soil contamination because a source removal activity that leaves significant contaminated
source material on site may have little effect on the time frame needed to reach site
rehabilitation completion by natural attenuation.

The following are requirements of Rule 62-770.300, FAC, Source Removal, to ensure
that source removal activities do not result in spreading of the contamination:

1. Soil Excavation (and landfarming, or disposal at a permitted commercial treatment
facility or landfill) is the only allowable soil remediation option during a source
removal activity conducted prior to RAP approval, unless prior written approval
from the Department is obtained in the form of an Alternative Procedure Order.
Other remedial measures such as vacuum extraction, soil washing, and on-site
bioremediation, require design considerations that must be addressed in a RAP or
an Alternative Procedure.

2. A Source Removal Report must be completed within 60 days following the source
removal activity and submitted to the Bureau of Petroleum Storage Systems (or
contracted local cleanup program office). The report will not be considered
complete without the information identified in Rule 62-770.300(3)(b), FAC. This
report must be detailed in nature as it will be reviewed for its technical merit and
compliance with Chapter 62-770, FAC.

3. The disposal option should be identified before excavation takes place.
Stockpiling soil during a source removal activity or during active remediation
should be limited to 60 days or less, as required by Rule 62-770.300, FAC. The
Source Removal Report must be accompanied by documentation of proper
disposal or treatment. Rule 62-770.300, FAC, Source Removal, states that during
source removal activities, contamination should not be spread into previously
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uncontaminated areas through untreated discharges or improper treatment or
disposal techniques.

4. Although free product recovery is required in most cases as a source removal
activity, removal of contaminated soil is not mandatory prior to preparation of a
RAP.

5. The removal criteria for soil during a source removal activity for a site that has
been contaminated with used oil, are based upon visual appearance and odor. Part
of the rationale for allowing visual appearance and odor as justification is that the
volume of soil contaminated with used oil is usually small. This reality is due to
the smaller size of used oil storage tanks and to the fact that used oil is more
viscous than gasoline or diesel and does not migrate as readily through the soil
matrix. Additionally, the low volatility of used oil makes it unsuitable for
detection with the OVA/FID and some other field soil screening instruments. For
sites that have a significant volume of soil contaminated with used oil, the
Department should be contacted for supplemental assessment guidance.
Ultimately, site cleanup completion of all petroleum contaminated sites, including
those sites contaminated with used oil, will be on the basis of soil analytical results
and the Table 1V cleanup criteria.

5.1 Thermal Treatment

Since the soil guidance document was first issued in January 1989, a number of changes
affecting thermal treatment of petroleum contaminated soil have been initiated. These
changes include the adoption of Chapter 62-775, FAC, Soil Thermal Treatment Facilities,
and Federal requirements finalizing the Toxicity Characteristics (TC) regulations.

Chapter 62-775, FAC, Soil Thermal Treatment Facilities, requires the issuance of a
general permit for handling, storing and testing of petroleum contaminated soil that will
be thermally treated; describes proper operations at the treatment facility; and places
recordkeeping requirements on these facilities. Chapter 62-775, FAC, should be
consulted for specific details. Consideration may be given to consolidating the sampling
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requirements of Chapter 62-775 for pretreatment soil analysis with the need for laboratory
analysis of soil samples for the site assessment to reduce analytical cost, as long as the
requirements of both Chapter 62-775, FAC., and Chapter 62-770, FAC., are achieved.

Appendix H is a list of commercial treatment facilities that are permitted to operate under
Chapter 62-775, FAC, Soil Thermal Treatment Facilities. Petroleum contaminated soil
may also be taken to out of state facilities; however, those facilities must be permitted by
the state in which they are located.

5.2 Landfilling

Landfilling of soil that is not considered to be hazardous waste, in a permitted lined
landfill, is an acceptable disposal option with acceptance at the discretion of the landfill
operator. If the soil meets the criteria outlined in Section 3.4, then the soil would be
considered hazardous. If the soil is considered hazardous waste, then the soil should be
disposed in accordance with state and federal hazardous waste regulations.

5.3 Land Farming

In some cases, treatment of petroleum contaminated soil may include land farming. This
method is generally appropriate for limited quantities of soil at sites with suitable space,
and if it is possible to leave the excavation open during land farming. The process
involves spreading the soil in a thin layer over an impermeable liner or surface. The
reduction in concentrations of chemicals of concern is caused by a combination of
volatilization, biodegradation and photodegradation. The following requirements of Rule
62-770.300, FAC, Source Removal, must be met:

1. The land farm operation must be at least 200 feet from any residence, school or
park.
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An area large enough to spread the soil to a thickness of six to 12 inches must be
available [on the same property as the source of contaminated soil unless it is land
farmed at a permitted stationary facility].

The land farming area must be secured in a manner that prevents accidental or
intentional entry by the public and prevents human exposure to contaminated soil.
[Consideration should be given to fencing the land farming area if in a residential
area or otherwise likely to be frequented by the public].

The materials used to construct the land farm treatment area must withstand the
rigors of the land farming and weather. [Black plastic at least 10 mils thick is
recommended.]

The land farmed soil must be placed over an impermeable liner or surface, and
surrounded at all times by an impermeable liner supported by berms.

The land farmed soil must be tilled at least biweekly.

The land farmed soil must be covered when not being tilled to prevent water from
entering or leaving the area. [These surface water controls (such as an
impermeable plastic cover) must be maintained throughout the land farming
operation to prevent water from ponding in the bermed area].

A monitoring and sampling program must be established to evaluate the
effectiveness of the land farming operation and the effect on the environment,
including monitoring of groundwater to confirm leaching is not occurring and of
off-gas emissions for air regulatory compliance. The monitoring and sampling
program, design specifications of the treatment area, and types and amounts of any
proposed additives to the soil, must be submitted for approval by the Department
or by the appropriate local program before the land farming operation commences.
Prior approval is not required for quantities less than 20 cubic yards, but the design
specifications and results of the monitoring and sampling program must be
submitted in the Source Removal Report.
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10.

11.

Land farming of soil is limited to 180 days, at the end of which time proper
disposal is required except if written approval to exceed this time frame is obtained
from the Department or from the appropriate local program.

Land farmed soil that does not exceed the lower of the direct exposure | and
Leachability Table V cleanup target levels specified in Table IV may be disposed
on or off site, as appropriate. Land farmed soil that exceeds the applicable cleanup
target levels in Table IV may not be disposed or returned to the original excavation
without written approval from the Department or from the appropriate local
cleanup program. [Alternative cleanup target levels may be approved for soil
disposed in the original area of contamination if prior written approval is granted
from the Department (or from the appropriate contracted local program). The
Department's experience is that land farming will be effective at reducing the
organic chemicals of concern to the required cleanup standards with the exception
of Total Recoverable Petroleum Hydrocarbons (TRPHSs). If the cleanup target
level for TRPHs has not been achieved after other parameters are below the
required cleanup levels, the Department should be notified of the analysis results
along with a proposal to dispose of the soil in the original excavation or by other
appropriate disposal method. Disposal of soil exceeding cleanup target levels
back into the original excavation may be subject to the implementation of
engineering and/or institutional controls].

Land farming must be conducted in accordance with other applicable Department
rules and local ordinances.

Permitting requirements for permanent commercial land farming or bioremediation
operations or any land farming operation or bioremediation operation that will treat soil
from other contamination sites should be as described in applicable Department rules.

5.4

Alternative Procedures

Some activities that may be conducted following approval of a RAP by the Department
are prohibited as a source removal activity prior to RAP approval unless prior approval as
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an Alternative Procedure is obtained. There are limited circumstances where these
activities may be justified to be performed as an interim source removal measure. Before
implementation, a request for approval of Alternative Procedures must be submitted to
the Bureau of Petroleum Storage Systems as described in Rule 62-770.890, FAC. If the
Department agrees with the rationale for the action, an Order approving the Alternative
Procedure(s) will be issued by the Department. This requirement pertains to the
following activities:

1. Use of any in situ means for treating contaminated soil, such as vacuum extraction,
bioventing, bioremediation, and soil washing. Such remediation measures require
approval of engineering design prior to implementation. An exception would be
when soil vapor extraction is necessary to abate an imminent threat to human life,
health, safety or welfare within a structure or utility conduit, as per Rule 62-
770.300(2)(a)3., FAC.

2. Use of any on-site unpermitted treatment technologies for excavated soil (such as
bioremediation and soil washing) that are not specifically described as suitable for
source removal activities in Rule 62-770.300, FAC. Low-tech bioremediation
enhancements to conventional land farming may be acceptable without the need
for an approval of Alternative Procedures. The Bureau of Petroleum Storage
Systems should be contacted for guidance.

3. Some amount of groundwater recovery along with free product recovery may be
unavoidable, but any system that recovers significant groundwater such that a
treatment system is necessary, or that requires significant storage and frequent
water disposal, is not permissible without prior Department approval. Rule 62-
770.300(1)(b)4., FAC, describes this limitation as the use of “fluid vacuum
techniques (for example, vacuum pump trucks) or total fluid displacement pumps
when the volume of groundwater recovered is not greater than two times the
volume of free product recovered, except that the first 1,000 gallons of the total
fluid recovered per discharge are exempt from meeting the required ratio of
groundwater to free product.” Groundwater recovery and treatment beyond the
scope described above may not be performed as a source removal activity prior to
the Department’s approval of a RAP. This prohibition does not apply to pump
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tests of a limited duration (generally three days) or to dewatering that is necessary
for construction purposes.

6.0 Active Remediation

The following section is a brief description of various technologies currently available for
the remediation of petroleum contaminated soil. In lieu of providing a lengthy
description for each method, a list is provided of in-depth reference materials to aid in the
selection of the appropriate technology and final system design. Additional guidance is
also available in the Department’s “Guidance Manual for the Review of Petroleum
Remedial Action Plans”.

6.1 Vacuum Extraction

This technique is used to remove volatile organics from the soil, and free product from
the top of the water table. Generally used in situ, it can reduce significantly the degree of
soil contamination and enhance further treatment with the intent to reduce cleanup times
and subsequent costs.

The extraction is accomplished by applying a vacuum to a well or series of wells,
constructed above the water table in the unsaturated or vadose zone. The vacuum draws
air to the well(s) from the surrounding soil. As fresh air is brought into the formation,
volatile chemicals of concern move from the soil into the air, and are removed by the
vacuum. The Department's current policy is that air emissions treatment is mandatory for
the first one month of operation. Continued air emissions control after one month is
determined based on samples of air emissions and effective capture of the contaminant
plume. Air emissions control may be discontinued if the amount of total VOCs from the
site is less than 13.7 Ibs/day at the appropriate operating condition. As an alternative to
this method to determine when air treatment may be discontinued, dispersion modeling of
the vent gases may be performed on a case-by-case basis using the TSCREEN model.
The most appropriate method of air emissions treatment will depend on the concentration
of recovered vapors and air flow rate. A pilot study is useful in establishing this
information in addition to determining the radius of influence.
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The TSCREEN model is an IBM-PC based program. At a minimum, the following
hardware are required to use the model:
- IBM-PC compatible with at least 640 KB of RAM and a
3% inch double-sided, high-density disk drive,
- a math coprocessor chip, and
- a minimum of 5 MB hard disk available storage.

The Department has issued some general guidelines, to be used when running the
TSCREEN model. These guidelines are part of the Engineering Support Section's
guidance memorandum BPSS-__.

TSCREEN can be obtained from the following sources:

1) EPA's Support Center for Regulatory Air Models Bulletin Board System. The
telephone number for access by modem is 919/541-5742.

2) NTIS (for a nominal charge). The telephone number is 703/487-4650.

3) Internet. The address is "TELNET TTNBBS.RTPNC.EPA.GOV".

In order to run the TSCREEN model, the following parameters must be known:

- stack height (meters)

- stack diameter (meters)

- stack gas velocity (meters/second)

- stack gas flow rate (cubic meters/second)
- emission rate (grams/second)

Upon obtaining the computer output, the maximum concentration listed should be
multiplied by a factor of 0.7, and this result can be compared to the Acceptable Ambient
Concentration (AAC) as explained in the air stripping policy memorandum. The Bureau
of Air Regulation may be contacted for information about the model.
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Air flow through sections of the vadose zone might be enhanced by installing vent wells
at the perimeter of the contaminated soil area. Vacuum extraction is of limited use in
areas with very tight soil formations (low permeability). Thin unsaturated zones are also
a limitation but may be overcome by using horizontal vacuum wells. Vacuum extraction
is generally less effective in soil contaminated with diesel than with gasoline. A cap may
be required on the ground surface to prevent air from being drawn down the outside of
the well casing or other surface features that could result in air short circuiting.

The radius of influence of the vacuum wells is the most important design factor. To
determine the radius of influence, a pilot study with a vacuum well and several closely
spaced vacuum monitoring wells is suggested. If the area of soil remediation is relatively
small and only two or three vacuum wells are anticipated, the cost and time of performing
a pilot study may not be justified and the design may proceed with conservative design
assumptions. Depending on the site stratigraphy, the radius of influence may range from
10 to 100 feet. The minimum effective vacuum is believed to be about 0.5 inches of
water measured in wells at the perimeter of the radius of influence.

Additional information may be found in:
FDEP_ Remedial Action Plan Guidelines, BPSS- , Vacuum

Extraction, Pilot Studies, Air Emissions Treatment and
Monitoring Requirements, May, 1998

FDEP Remedial Action Plan Checklist, October 1997

Soil Vapor Extraction Technology Reference Handbook,
EPA/540/2-91/003, February 1991

How to Evaluate Alternative Cleanup Technologies for
Underground Storage Tank Sites, EPA 510-B-94-003, October
1994

Grasso, D., Hazardous Waste Site Remediation, Source Control,
CRC Press, 1993
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Johnson, P.C., Baehr, A., Hinchee, R., Brown, R.A., and G.
Hoaqg, Innovative Site Remediation Technology, Vacuum Vapor
Extraction, American Academy of Environmental Engineers,
1994

6.2 Soil Washing

This is not a commonly employed soil treatment technique in Florida. The technique
removes constituents from the soil by leaching the chemicals of concern out of the soil
with a leaching medium. The removal technique can be employed either in situ as a water
flushing system or by passing the soil through a countercurrent extractor system. The
fluid normally used in the soil flushing is water that contains additives such as detergents,
acids and alkalis. However, pure organic solvents such as methanol and hexane can be
used as the leachate medium. The addition of these additives or organic solvents into the
ground normally is prohibited by the State due to the potential for compounding the
contamination problem. Since there are no current rules to regulate the activities of soil
washing facilities, soil washing should not be performed as a source removal measure.
Soil washing may be performed once a RAP that recommends this technology is
approved. A pilot test study may be required in order to confirm that this technology is
appropriate for the type of soil and contamination present.

Additional information may be found in:

Grasso, D., Hazardous Waste Site Remediation, Source Control,
CRC Press, 1993

Mann, M.J., Dahlstrom, D., Esposito, P., Everett, L., Peterson,
G., Traver, R.P., Innovative Site Remediation Technology, Soil
Washing/Soil Flushing, American Academy of Environmental
Engineers, 1994
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6.3 Bioventing

Bioventing is an in situ remediation technology that uses indigenous microorganisms to
biodegrade organic constituents adsorbed to soil in the unsaturated zone. Soil in the
capillary fringe and in the saturated zone are not usually affected significantly. In
bioventing, the activity of the indigenous bacteria is enhanced by inducing air (or oxygen)
flow into the unsaturated zone (using extraction or injection wells) and, if necessary, by
adding nutrients.

When extraction wells are used for bioventing, the process is similar to soil vapor
extraction (SVE). However, while SVE removes constituents primarily through
volatilization, bioventing systems promote biodegradation of constituents and minimize
volatilization (generally by using lower air flow rates than those used for SVE). In
practice, some degree of volatilization and biodegradation occurs when either SVE or
bioventing is used. However, bioventing is distinguished from SVE by lower air flow
rates, generally a few CFM, that result in greatly reduced volatilization.

All aerobically biodegradable constituents can be treated by bioventing. In particular,
bioventing has proven to be very effective in remediating releases of petroleum products
including gasoline, jet fuels, kerosene, and diesel fuel. Bioventing is most often used at
sites with mid-weight petroleum products (i.e., diesel fuel and jet fuel) because lighter
products (i.e., gasoline) tend to volatilize readily and can be removed more rapidly using
SVE. Heavier products (e.g., lubricating oils) generally take longer to biodegrade than
the lighter and mid-weight products. A summary of the advantages and disadvantages of
bioventing is shown in Exhibit I11-2.

Additional information may be found in:

How to Evaluate Alternative Cleanup Technologies for
Underground Storage Tank Sites, EPA 510-B-94-003, October
1994
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Test Plan and Technical Protocol for a Field Treatability Test
for Bioventing, Air Force Center for Environmental Excellence,

May 1992

6.4 Bioremediation

Land farming, as discussed in Section 5.3, is a cleanup technique that takes advantage of
the ability of indigenous microorganisms to degrade hydrocarbon compounds. Microbial
populations can also be used to degrade hydrocarbon contaminated soil in situ or in a
reactor.

The biodegradation of petroleum products by enhanced bioremediation or by introducing
acclimated microorganisms can be effective in the vadose zone provided that
environmental conditions can sustain microbiological metabolism. The environmental
conditions that may potentially limit biodegradation in the subsurface are: oxygen,
temperature, pH, salinity, presence of metals, free water (N, P, Trace Minerals), redox
potential, alkalinity, inorganic nutrients, and the presence of other organics. The lack of
oxygen is the primary factor that limits the rate of degradation in subsurface soil.

In situ bioremediation may not be used prior to approval of a RAP. In situ bioremediation
may be implemented once a RAP that recommends this technology is approved. Low-
tech bioremediation enhancements to conventional land farming, as described in Section
5.3, may be appropriate for a source removal activity. This process should not involve the
use of any mechanical equipment that requires engineering design. Proposals for
bioremediation enhancements to land farming should be submitted to the Bureau of
Petroleum Storage Systems (or appropriate contracted local cleanup program) for
approval prior to implementation.

Additional information may be found in:

Grasso, D., Hazardous Waste Site Remediation, Source Control,
CRC Press, 1993
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Norris, R.D., Hinchee, R.E., Brown, R.A., McCarty, P.L.,
Semprini, L., Wilson, J., Kampbell, D.H., Reinhard, M., Bower,
E.J., Borden, R.C., Vogel, T.M., Thomas, J.M., and C.H. Ward,
Handbook of Bioremediation, CRC Press, 1994

Ward, W., Loehr, R.C., Norris, R., Nyer, E., Piotrowski, M.,
Spain, J., Thomas, M., and J. Wilson, Innovative Site
Remediation _Technology, Bioremediation, American _Academy
of Environmental Engineers, 1994

6.5 Soil Fixation

This is a process where contaminated soil is temporarily removed from the ground, fixed,
and returned to the excavation site. Fixation involves mixing contaminated soil with a
cementitious grout compound. If needed, a chemical stabilizer is introduced into the
grout mixture. The stabilizer "immobilizes" the soluble organics into globules,
chemically locking them inside a cementitious monolith.

This method is not normally used at petroleum cleanup sites due to the lack of large
volumes of soil that are required to make it economically feasible.

Additional information may be found in:

Grasso, D., Hazardous Waste Site Remediation, Source Control,
CRC Press, 1993

Columbo, P., Barth, E., Bishop, P., Buelt, J., and J.R. Conner,
Innovative Site Remediation Technology,
Stabilization/Solidification, American Academy of
Environmental Engineers, 1994

6.6 Thermal Treatment: see Section 5.1
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Additional information may be found in:

How to Evaluate Alternative Cleanup Technologies for
Underground Storage Tank Sites, EPA 510-B-94-003, October,
1994

Grasso, D., Hazardous Waste Site Remediation, Source Control,
CRC Press, 1993

Chapter 62-775, FAC, Soil Thermal Treatment Facilities,

Magee, R.S., Cudahy, J., Dempsey, C.R., Ehrenfield, J.R., Holm,
F.W., Miller, D., and M. Modell, Innovative Site Remediation
Technology, Thermal Destruction, American _Academy of
Environmental Engineers, 1994

6.7 Landfilling: see Section 5.2

7.8 Land Farming: see Section 5.3

Additional information may be found in:

How to Evaluate Alternative Cleanup Technologies for
Underground Storage Tank Sites, EPA 510-B-94-003, October,
1994

Grasso, D., Hazardous Waste Site Remediation, Source Control,
CRC Press, 1993
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7.0 Small Petroleum Spills

7.1 Introduction

Small petroleum spills of less than 100 gallons are common occurrences. If mishandled,
each spill represents a potential threat to Florida's groundwater. The response to a small
petroleum spill requires a cooperative effort between the Department, other state
agencies, first responders, and local governments. The Bureau of Emergency Response is
there to assist the local governments and first responders with the environmental aspects
of the cleanup on an as-needed basis.

The Department cannot physically or financially respond to every spill. Therefore, the
Department must rely upon local resources or the responsible party to perform the
necessary screening and cleanup of small petroleum spills. The Bureau of Emergency
Response will not respond to these spills unless extraneous circumstances exist.
Guidance information from the Bureau of Emergency Response is contained in Appendix
G.

Rule 62-770.300, FAC, Source Removal, provides the authorization for source removal
activities at spill or release sites. The purpose of source removal is to allow the
responsible party, or first responder, to initiate immediate actions to protect the
environment and public health. If the spill is a recent occurrence, immediate action is of
paramount importance. On most small spills, free product recovery and source soil
removal is all that is necessary, especially if performed immediately after the release.
Long term remedial actions will only be necessary if there is soil contamination or
groundwater contamination remaining following the source removal. Screening and
remedial measures of contaminated soil are outlined in applicable sections of this
document and Appendix G.

7.2 Reporting
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Petroleum spills of 25 gallons or more must be reported to the State Warning Point at
850/488-1320 or to the appropriate district office of the Department. A Discharge Report
Form (Form 62-770.900(1)) must be submitted to the Department within one week of
discovery of the spill. Forms can be sent to:

Department of Environmental Protection
Bureau of Petroleum Storage Systems
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

or to the appropriate district office.

7.3 Department of Transportation (DOT) Assistance

The DOT will assist with petroleum releases on State and Federally-maintained right-of-
ways. The DOT may be requested to provide equipment and absorption materials for
release response. When a disposal site is within 50 miles of the release, the DOT may be
requested by the Department to provide transportation of the contaminated soil to the
disposal site. For roadways under control of a local government, the public roads
department often can perform the same services.

7.4  Free Product Recovery and Contaminated Soil Options

Free product recovery is often associated with source removal of soil. The Department
requires containment and physical removal of new free product releases whenever
possible (Rule 62-770.300, FAC). This task can be accomplished with portable skimmer
pumps, hand or mechanical bailing, absorbent pads, and fluid vacuum techniques (for
example vacuum pump trucks) or total fluid displacement pumps when the volume of
groundwater recovered is not greater than two times the volume of free product
recovered, except that the first 1,000 gallons of total fluid recovered per discharge are
exempt from meeting the required ratio of groundwater to free product. Other product
recovery techniques including systems that are designed to recover significant quantities
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of groundwater along with free product are not generally appropriate prior to the
Department’s approval of a RAP, and require prior authorization from the Department in
accordance with Rule 62-770.300(1)(c), FAC. An approval of Alternative Procedures
may also be requested in accordance with Rule 62-770.890, FAC to use more aggressive
techniques if conditions warrant. Appendix | contains a program guidance memorandum
concerning product recovery for new releases at sites eligible for cleanup funding from
the Inland Protection Trust Fund.

Recovered free product should be stored, transported, and disposed of in a safe and
environmentally sound manner. All appropriate federal, state or local authorizations and
permits shall be obtained prior to initiation of free product recovery.

Disposal options for recovered product will vary depending upon the resources available
in the geographic area of the spill. Incineration, refining, or sale as a fuel are the preferred
options for free product disposal. The resulting material must be recovered, drummed
and disposed of in accordance with State and Federal regulations.

Chemical dispersants or emulsifiers are not accepted for free product recovery.
Dispersants or emulsifiers actually disperse the petroleum in the water column making the
ultimate cleanup of the petroleum more difficult and expensive. The use of dispersants or
emulsifiers on upland spills is contrary to Florida Law unless authorized by the
Department for other more compelling reasons (e.g., to avoid imminent fire or explosion
which would pose an immediate threat to human life) prior to use.
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