Florida Department of
“Environmental Protection |
| Bob Martinez Center |

2600 Blair Stone Road - O Mic
 Tallahassee, Florida 32399-2400 .

April 11, 2007

Mr. Randy Melton | | | | | APR 2 3”2007 |

Chair, Solid Waste Subcommrttee
Florida Electric Power Coordlnatrng Group, Inc
1408 North Westshore Boulevard Suite 1002

‘ Tampa Florlda 33607-4512

Dear Mr Melton

Charlie Crist:
Governor.

eff Kottkamp
Lt. Governor

hael W. Sole ‘
Seécretary -

. I am pleased to acknowledge the Heavy Fuel Oil Dlscharge Response Act/ons protocol datedi .

”"Apl‘l| 2007, as an acceptable procedure for meeting the requrrements of Rule 62-780. 550,
Florida Administrative Code De Minimis Discharges, when responding to heavy fuel oil -~
.discharges. The protocol is the product of a cooperative effort by the Florida Electric Power
- Coordinating Group and the Division of Waste Management to establrsh guidance for use by
electric utility responders and Department employees

- Copies: of th|s letter and the protocol are being- prowded to the Department’s Dlstrlct Waste

e Program Administrators and to the Bureau of Emergency Response for their. mformatlon and .

" use: Please contact Doug Jones Chief of the Bureau of Waste Cleanup, at (850) 245 8930 if.
you have any comments or questrons ‘

MJY/djr

cc: Phil Wieczynski, Chief, Bureau of Emergency Response
Waste Program Administrators

“More Protection, Less Process”
www.dep.state.fl.us
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HEAVY FUEL OIL
DISCHARGE RESPONSE ACTIQNS

| Baekg' round
Heavy fuel orl isnot a petroleum product as deﬁned in Sectlon 376 30l F. S Heavy fuel .

oil includes American Society for Testing and Materials (ASTM) grades number 5 and

number 6 residual oils, and intermediate fuel oils used for marine bunkering with a
viscosity of 30 and higher. No. 6 fuel oil is far more common than no. 5, and is the
principal fuel used by oil-fired power plants. Thus “heavy fuel oil” is frequently used as a
synonym for no. 6 residual oil. Heavy fuel oil is a highly viscous oil that has.alow .

- propensity to flow. When discharged, it usually results in visual staining of the top 3 to 4
~inches of soil in the v1c1n1ty of the discharge. The response actions proposed by the

Florida Electric Power Coordlnatmg Group, Inc. (FCG) and ifs member electric utrlltles “
takes into consideration the fuel’s hlgh wscos1ty, low propensrty to ﬂow and the stalnmg
assocrated with a dlscharge

a Agpli‘éabﬂig o

‘The response actrons prowded below apply to dlscharges of heavy fuel viltoa perv1ous

surface. It does not apply to discharges of heavy fuel oil being addressed’ pursuant to the

- Clean Water Act. Heavy oil discharged-onto impervious surfaces will be recovered.
- Adherence to this protocol, such that the heavy fuel oil discharge is remediated w1thm 30
,‘days constitutes comphance with, the provisions of Rule 62-780. 550, F.A.C. In :
e respondmg to heavy oil dlscharges mcludmg those into or near waters. of the state, FCG
' member electric utilities will also. comply with-all other apphcable laws and rules ‘
: “‘,‘mcludmg apphcable notlﬁcatlon requ1rements ' ,

Response Actions

‘Heavy oil d1scharge response actions include two types of drscharge categorxes anew
- discharge and an existing discharge. A new discharge is defined as a discharge that is

known to have occurred within the past 48 hours. ‘An existing discharge is any other
heavy oil discharge.

Response actions will be completed within 30 days of discovery of a new or existing

~ discharge. To the extent response actions are not completed within that timeframe, the

electric utility will contact the local county storage tank program office or Department of

- Environmental Protection (Department) district office to develop an appropriate

discharge response in accordance with Chapter 62-780, F.A.C.
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A. New Discharge Response Protocol

1. New Dis_char,cze th Resultillig“in Cdntact with‘Gr'oundWater .

- The response actions for a new discharge of any quantity where the discharge did not
result in contact with groundwater will be initiated within 48 hours after discovery. Once
‘the source of the discharge is abated or otherwise secured, FCG members will initiate
response actions, which include immediate measures to control and abate the discharge.

Soil impacted by heavy fuel oil will be excavated through visual delineation of stained
soil. This is typically done using shovels, a backhoe, a track hoe or other appropriate
_equipment. All visible traces of the heavy oil in the soil will be removed, including a one
foot lateral and vertical buffer, unless prevented by a physical obstacle such as a storage
tank, building, etc. Excavated soil will be stockpiled on visqueen or other similar g
impervious material until loaded into 55 gallon drums, roll-off dumpsters or similar
containiers. Excavated soil will be secured in a manner that prevents human'véxposure to
* contaminated soil and prevents soil exposure to precipitation that may cause surface
runoff. All excavated soil will be disposed of or treated within 60 days of completion of
field activities in accordance with applicable local, state, and federal regulations.
Applicable disposal or treatment documents will be obtained. ‘ '

2. New Discharge Resulting in Contact With Groundwater

" The response actions for a new discharge of any quantity that resulted in contact with
 groundwater will be initiated within 48 hours after discovery. Once the source of the
discharge is abated or otherwise secured, FCG members will initiate response actions,
which include immediate measures to control and abate the discharge. .

In accordance with paragraph C. below, if a new discharge resulted in.contact with
groundwater confirmatory laboratory analysis will be conducted of the groundwater to
ensure that levels of Polycyclic Aromatic Hydrocarbons (PAHs) applicable to heavy fuel
oil as provided in Table A are below the corresponding groundwater cleanup target levels
for those PAH constituents in.Chapter 62-777, F.A.C., or alternative target levels agreed
to with the Department.

To the extent such removal cannot be completed within 30 days, the electric utility will

contact the relevant Department district office to develop an appropriate discharge
response in accordance with Chapter 62-780, F.A.C.

B. Existing Discharge Response Protocol

The response actions for an existing discharge will be initiated as soon as possible after
discovery, but no later than 7 days after discovery.
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If the dlscharge is 25 gallons or less and did not result in contact with groundwater the
response protocol for new discharges i in paragraph A. l will be followed

If the dlscharge is 25 gallons or less and resulted in contact w1th groundwater the
response protocol for new discharges will be followed Also, in accordance with
paragraph C. below potentlal groundwater impacts w1ll be addressed. -

If the discharge is greater than 25 gallons, or resulted in contact wrth groundwater (see
paragraph C. below), all visible traces of the heavy fuel oil in the soil will be recovered
including a one foot lateral and vertical buffer as provided in'Section A above and.
confirmatory laboratory analysis of one composite sample of soil from the bottom of the
excavation (unless the bottom is below the water table) and the walls or perimeter of the
excavation will be conducted to ensure that all impacted soil has been removed. Also,

~ where the existing discharge resulted in contact with groundwater the provrsrons of
’paragraph C shall be followed

Venﬁcatlon cleanup of the sorl will be conﬁrmed by ensuring that levels of PAHs
applicable to heavy fuel oil as. provided in Table A are less than the lower of the direct
exposure or leachability soil cleanup target levels for those PAH constituents, or other
alternative target levels agreed to with the Department Removal will continue until
 applicable PAH constituent levels are below the aforementioned concentrations, unless
prevented by a physical obstacle as previously mentroned

_ To the extent such removal cannot be completed within 30 days the: electnc utility will -
. contact the relevant Department district office to develop an appropnate drscharge
’ response 1n accordance w1th Chapter 62 780 F.A. C ‘ :

C Groundwater Contact

Heavy fuel oil removal activities in groundwater may mclude but are not be lnmted to the

use of: :

a. Absorbent pads or booms;

b. Pumps (skimmer, diaphragm, centrifugal, etc.) with mechanical, electncal or hand-
bailed purging operations;

¢. Hand or mechanical bailing;

d. Fluid vacuum techniques; or

e. Other applicable techniques or technologies.

Recovered heavy fuel oil will either be burned for energy recovery or disposed of or
treated in accordance w1th applicable local, state, and federal regulations.

If a new or existing discharge resulted in contact with groundwater, after heavy fuel
oil removal activities in groundwater have been completed, confirmatory laboratory
analysis will be conducted to ensure that PAH levels applicable to heavy fuel oil as
provided in Table A are below the applicable groundwater cleanup target levels for PAH
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constituents in Chapter 62-777, F.A.C., or alternative target levels agreed to with the
Department. ‘ -

D. Documentation
The attaéhed form will be completed by‘ electric utilities for each discharge of heavy fuel

oil on a pervious surface and kept on file for a period of five years and made available to
the Department upon request.

T_able A -PAH CQnstituents Applicable to Heavy Fuel Qil

Phenanthrene
Anthracene
Fluoranthene
Benz(a)anthracene -
Benzo(b)fluoranthene:. -
Benzo(k)fluoranthene . .
Benzo(a)pyrene '

Chrysene
Indeno(l, 2, 3 ~ cd)pyrene -
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Summary Document for Heavy Fuel Oil Dlscharge (ona pervnous surface)

] Locatlon(s) of Spill (street address of
| discharge, if known, facility name and
| narrative description or illustration

| indicating where discharge occurred)

Date of Spill

Type of Product Discharged

Volume or Product Discharged (in gallons) |

| Volume of Free Product Recovered (in"
gallons)

Volume of contarmnated soil excavated
| (tons or cubic yards) '

Disposal or recychng methods for free
“|.product.

Disposal or recyclmg methods for
excavated soil - :

Disposal methods for other contaminated -
media or investigative related waste

.| Aisite map or sketch showing locations(s) |~ - - . = ; RO § R
| of free: product recovered and theareaof | ,‘ et e e |
'.3011 removed. S o v e - | S T |

‘Narrative deseription or 1llustrat10ns of’ the '
approximate dimensions of the excavation
~length, width and depth (all dlmensmns

to be provided in feet)

Documentation confirming the proper
treatment and/or disposal of the free
product or contaminated soil. (Attach
manifests to report) |

Narrative description or illustration of
where samples were taken, screening
methods used and analytical results.
(Attach to report) ' '

Other applicable information such as a
description of any physical obstacles, if
any, preventing complete removal.
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" Appendix 1
No. 6 Fuel Oil-PAH Analysis and Spill Response Recommendations ‘

PAHs are ubiquitous in the environment, formlng whenever organic substances are

. exposed to high temperatures. They can be broadly separated into three categories:
biogenic(formed from natural biological processes including diagenesis); petrogenic
(primarily associated with crude oil and natural oil seeps); and pyrogenic (formed in high
heat or combustion processes, including incomplete combustion of fuels). PAHs derived
from all three categories are likely to be found as contaminants in soils, particularly in
urban or industrial areas, but also, for example, in areas where wood-burning stoves
(biogenic) and hlgh-volume vehicular traffic (pyrogenic) are present

Petrogenic PAHs are charactenzed by low molecular wei ght compounds w1th 2 or3
aromatic rings (i.e., six-carbon fused benzene rings) with a predominance of alkyl

~ substitution (predommantly methyl groups attached to the ring structures). Conversely,
pyrogenic PAHs are characterized by high molecular weight compounds typically with 4
to 7 aromatic rings, and much less alkyl substitution. An important toxicological ‘
distinction between the two categories is that all known carcinogenic PAHs fall into the

high molecular weight, or pyrogenic, category Atmospheric transport from point sources

and the ever-increasing volume of mobile sources ensures the presence of pyrogenic .
PAHs in: nearly all soils in the U.S. and elsewhere in the developed world. |

Number (No.) 6 fuel oil, also known as Bunker C fuel, is a reﬁnery by-product

‘ prmc1pally the residue of processes in which light and medium crude oils are fractionally ‘. :

distilled and processed to produce gasohne diesel fuel, and other products ‘Although
- ~derived from a predominately petrogenic source, No. 6 fuel oil may be substantially

enriched in 3 to 5-ring PAHs formed in a number of high-temperature petroleurn refining

processes including catalytic and steam cracking, vacuum distillation, ‘
hydrodesulfurization, etc. PAHs in the high-viscosity residuum of the refining process are
primarily petrogenic in origin; however, when necessary, low-viscosity blending stocks
from the refining operations are blended with residuum to reduce viscosity and improve
flowability. This occasional practice has the potential to introduce high-molecular weight
pyrogenic PAHs in quantities that are both unpredictable and batch-specific, although the
actual concentrations are low. This, along with the petrogenic PAH variability in parent
crudes, are why PAH fingerprinting can be used to 1dent1fy spe01ﬁc sources of fuel oil
spills. ,

To develop a coherent approach to assessing risk from PAHs associated with a spill of
residual fuel oil, as well as recommended cleanup criteria, all regulated PAH compounds
have been compiled in Table 1. Those not found to be present in No. 6 fuel oil are shaded

~and all are compared with regulatory endpoints for cleanup action. Composition data for
No. 6 fuel oil was compiled by the Total Petroleum Hydrocarbon Criteria Working Group
(Potter and Simmons 1998). Data are presented as weight percentages for all fuel
constituents reported from a comprehensive search of the literature, and from
government, military and oil industry sources.
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It is reasonable to assume that any PAHs with maximum reported levels less than 0.02 wt
% in No. 6 fuel oil are unlikely to be present at detectable levels in. soil or groundwater
samples following a fuel spill. That is to say, if these PAHs are detected they would
either be at a deminimis level or derived from a source other than a heavy fuel oil spill,
given the plethora of potential PAH sources described above. If this assumption is
accepted, only the following PAHs found in soils subjected to a No. 6 fuel oil spill should
beconsidered to be derived from that spill: | :

Phenanthrene Chrysene :
Anthracene Benzo(b)fluoranthene
Fluoranthene | Benzo(k)fluoranthene
Benz(a)anthracene e |

The threshold of 0.02 wt % eliminates inclusion of naphthalene; the remainder of PAHs .
reported to be present in fuel oil No. 6 (see Table 1) are less abundant in fuel oil #6 than
naphthalene. (Some, like benzo(a)pyrene [reported only once in fuel oil No. 6], are an

- order of magnitude less abundant than naphthalene.) Naphthalene is the most soluble of -
- binuclear aromatics, and orders of magnitude more soluble than PAHs with 3 or 4
aromatic rings. This is further justification for not.including naphthalene in the above list
since solubility is a major factor in determining the rate of biodegradation.

For.decisions on remediation of PAHs in the environment it is also impértant to consider
bioavailability. PAH bioavailability will not be discussed further here, but considerable
literature information is available (e.g., National Research Council 2003, Stroo etal. = | RO
2005). S N ' R P ‘

Recommendations

For response activities related to a No. 6 fuel oil spill to soil and/or groundwater, it is
recommended, with respect to PAHSs, to compare only the following PAHs and their
respective regulatory criteria. - '

Phenanthrene
Anthracene
Fluoranthene
.Benz(a)anthracene
Chrysene :
Benzo(b)fluoranthene
Benzo(k)fluoranthene
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Table 1. Compllatlon of Regulated PAHs, Occurrence in No. 6 Fuel Oil, and Regulatory
Charactenzatlon and Limits for Spllls to Soil in F lorida : AR
| Florida
PR e  Ground- -~
Pnonty Pollutants . Repcrted'wt_% - “USEPA - water ‘Florida'Soil
PAHs' (number of ~  in No. 6 Fuel Carcinogeni CTLs  CTLs - Res/CI
aromatic rings) S0ir cPoten'ual3 (ug/L) (mg/kg)t
(avg. and range) , o : o
Naphthalene® (2)  42E-3 NC | 14 55 /300
e ‘ 2.1E-4— 1.5E2 ' '
.| Phenanthrene 3) =~ | = 2.1E2 NC | 210 .
B 1 2:1B-3~4.8E-2 | ‘ N 2200/36000
iy ’Amhr;acene @ | 50E3 NC 21007 | 21,00073600, ooo
. _'Fluoranthene (3) N/C ] 280 | 3200/59 OOO
| Pyrene(4) Lo o 2.3E-3 _ N/C ] 210 2400 / 45,000
z o , ‘BenZ(a)anthracene L 5.5EB-2 B2 - 0.05 | Calculate based on
f 4 | 29B-3-15E] | TEFof0.17
Chrysene (4) = . 6.9E-2 B2 | 4.8 | Calculate based on
o 2.9E-3 - 3.1E-1 ’ : TEF 0f0.001
Benzo(b)ﬂuoranthen | 44B-2- B2 0.05 | Calculate based on
ed : L ' TEF of 0.1
Benzo(k)fluoranthen 4.4E-2 B2 0.5 Calculate based on
e(4) ' . - TEF 0f 0.01
Benzo(a) yrene (5 ] 0.1/ O 7 (TEF of' l)
Qf(w“ 1 i

Indeno(1,2,3- | , : Calculate b_ased on
cd)pyrene (5) . _TEF of 0.1
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. Includes all reported constituents of No, 6 fuel bil (unshaded) that also are listed\'in,

Chapter 62-777 SCTLs.

Péetroleum Mixtures .

. Total Petroleum Hydrocarboh Criteria Working Gfouj). Vol. 2, COmposifiQn of

3. B2 — probéblé human cafcihogpnv; N/C < not c]aésiﬁable; N/A - not availéﬁle

. ‘Chapter 62-777, F. A. C. Contaminant Cleanup Target Levels, Risk Impact Statement
~ “Section 120.81(6), Florida Statutes (F.S.). Residential and Commercial Industrial
‘CTLs presented. L : '

. Naphthalene, although included in the Priority Pollutant list, is a di-aromaticand

. generally not considered in the same group as polynuclear aromatic hydrocarbons.

. N/_‘R‘(shaded)‘ = Not réported in literature as 0ccum'ngfin No 6 Fﬁel‘ Oil} :

/. For applicable PAHS, benz(a)pyrgn¢»'equiValeht cdﬁéentra'tions"v arecalculatedas the
~sum of the individual PAH concentration times its toxic equivalency factor (TEF).

- This concentration should then be compared with the benz(a)pyrene SCTL.
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