Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

April 14, 2003

Ms. Nancy Forrester

FET G oup

P. 0. Box 3652

Vero Beach, Florida 32964
Phone: (407) 758-9033

Re: | OS-500 Accel erated Conposting
Dear Ms. Forrester:

The Bureau of Petrol eum Storage Systens hereby accepts | 0S-500, a patented process
for accelerated thermophilic conmposting of soil that is heavily contani nated by
petroleum The process is intended prinmarily for ex situ biorenediation of soil
As indicated by the information you submtted, the process can handl e soi

contai ning as nuch as 450,000 parts per mllion (ppm) petrol eum hydrocarbons in

4 to 6 weeks. And as indicated for a case history, it reduced petrol eum

hydr ocarbon contam nation from 89,174 ppmto 13,000 ppm (an 85% reduction) in

3 weeks.

As indicated by 10S, the targeted application in Florida at this tinme is the
onsite cleanup of petroleumcontanm nated soil, in accordance with an approved
site-specific Renedial Action Plan pursuant to Chapter 62-770, Florida

Admi ni strative Code (F.A.C), which is the jurisdiction of this bureau. O her
bureaus within the Departnment of Environnental Protection, or other state agencies
nmay recognize this acceptance if it suits their needs and purposes. This bureau
however, is not responsible for applications beyond its jurisdiction

A typical ex situ application of 10S is the conmposting of contaninated soil in

wi ndrows, approximately 9 feet high and 15 feet wide. This conmposting process

i nvol ves the use of | 0S-500 natural -occurring non-pat hogenic bacteria with
sterilized food-grade conpost, and user-supplied anendnents such as cattle manure,
yard waste or fruit and vegetabl e residues, and a small anount of water. The
process offers an opportunity to treat two types of wastes at the same tine: the
petrol eum contam nated soil and the amendnents, since these anendnents thensel ves
are usually considered waste naterial s.

A copy of this letter inits entirety, and its acconmpanyi ng encl osure, should be
provided in the appendi x of site-specific Renedial Action Plans proposing |IGS-500.
In this way, a Renedial Action Plan technical reviewer anywhere in the state wll
be informed that the bureau has eval uated the acceptability of the process froma
regul atory standpoint. Enclosure 1 discusses sone regulatory and ot her

consi derations that nmay need to be taken into account when using | 0S-500 and
amendnent s.

Wil e the bureau does not endorse specific or brand name renedi ati on products or
processes, it does recognize the need to determine their acceptability from an
environnent al standpoint with respect to applicable rules and regul ations, and the
interests of public health, safety and welfare. Vendors nust then narket the
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products and processes on their own nerits regarding performance, cost, and safety
in conparison to conpeting alternatives in the marketplace. |In no way, however,
shall this regulatory acceptance letter be construed as certification of product
performance. Additionally, the Department enphasizes a distinction between its
regul atory “acceptance” and an approval. Products and processes are accepted but
they are not approved.

The bureau reserves the right to revoke its acceptance of a product or process if
it has been falsely represented. Additionally, bureau acceptance of any product
or process does not inply it has been deened applicable for all cleanup
situations, or that it is preferred over other treatnent or cleanup techniques in
any particular case. A site-specific evaluation of applicability and cost-

ef fecti veness nust be considered for any product or process, whether conventiona
or innovative, and adequate site-specific design details must be provided in
Renedi al Action Plans prescribing the product or process. You may contact ne at
850/ 245-8911 if there are any questions.

Si ncerely,

Rick Ruscito, P.E
Bur eau of Petrol eum Storage Systens

c: Bob Rawson, President
| W
P. O Box 157
Sebastopol, California 95473

Tom Conr ardy, PCS3, Tall ahassee

Hi story:

ppl #170
inn_101. doc
4/ 8/ 03

inn_101a. doc
4/ 14/ 03
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ENCLOSURE 1

REGULATORY AND OTHER CONSI DERATI ONS FOR | OS- 500 COMPOSTI NG

Availability of regulations: Chapters of the Florida Adninistrative Code
that are cited below can currently be found at web page ww. dep. state. fl. us,
in a sidebar under the heading “Categories”, under “Rules”.

Biopile classification: For regulatory purposes, the Bureau of Petrol eum
Storage Systens classifies | 0S-500 conmposting as a “biopile” for the
treatment of contaminated soil, since its windrows can be as high as

9 feet. Wile it is simlar in some ways to land farmng, a distinction
is made between the biopile and land farmng. The bureau’s
classification of 10S-500 conposting as a biopile is consistent with the
United States Environnental Protection Agency publication titled How to
Eval uate Alternative C eanup Technol ogi es for Underground Storage Tank
Sites, EPA 510-B-95-007, May 1995, Solid Waste and Emergency Response
5403W Biopiles are al so known as bi ocells, bioheaps, bionmunds, and
conpost pil es.

Source Renoval: Although there may be sone sinilarities between soi
renedi ation via biopile and soil renmediation via land farmng, it should
be noted that Rule 62-770.300(2), F.A.C., allows only land farm ng for
petrol eum Source Renoval without prior approval by the Florida Depart ment
of Environmental Protection or its contracted |ocal governnment prograns.
If 10S-500 conposting can be adapted to neet the land farmng

requi renents of Rule 62-770.300(2)(b), F.A C., including the maxi nrum soi
t hi ckness of twelve (12) inches, then it can be used as a nethod of
Source Renoval for petrol eum contani nated soil pursuant to Section
62-770.300, F.A . C., without prior approval.

Users of 10S for Source Renpval are instructed to read the land farmng
requi renents of Rule 62-770.300(2)(b), F.A.C., in detail. For the sake
of conveni ence, they are sunmarized here: (a) a 200-foot m nimum

di stance from any residence, park, or school; (b) anple area to spread
soil to a thickness of 12 inches; (c) control of access to the land farm
(d) use of sturdy, weather-resistant materials; (e) an inperneable liner
supported by berns; (f) biweekly tilling; (g) a cover; (h) monitoring,

i ncluding nonitoring of additives; (i) 180-day naxi mum and (j) soi

cl eanup target levels of Chapter 62-777, F.A C., apply. The bureau would
like to discourage the use of cattle manure as an anmendnment if |0OS-500
conposting is adapted to a relatively thin 6 to 12 inch layer for |and
farm ng, for Source Renobval, pursuant to Section 62-770.300, F.A C. The
reason is that sufficient bulk nmay not be present to maintain
tenperatures high enough to destroy pat hogens that could be present.

If a windrow biopile of height greater than 12 inches is contenplated for
Source Renoval, then it would be nore appropriate to enploy the nethod as
an approved Renedial Action Plan, pursuant to Section 62-770.700, F.A C
as indicated in Rule 62-770.300(2)(c), F.AC And if the Source Renoval
will be performed as neither land farm ng nor as work authorized by an
approved Renedi al Action Plan, then approval of an Alternate Procedure
and Requirement pursuant to Section 62-770.890, F.A C., is necessary.

Permits: As indicated by 10S, the targeted application for |10S-500
conposting in Florida at this time is the onsite cleanup of petrol eum
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contam nated soil, in accordance with an approved site-specific Renedial
Action Plan pursuant to Chapter 62-770, Florida Adninistrative Code
(F.A.C). No permt is needed for this type of application, but the
renedi al action requirenents of Section 62-770.700 apply. As for the
operation of |10S-500 conposting as either a conmmrercial, stationary soi
treatment facility, or as a comercial, nobile soil treatnment facility, a
permt is required pursuant to Chapter 62-713, F. A C

An appropriate regulation: Even though the Source Renbval Task

requi renents of Rule 62-770.300(2)(b), F.AC, were witten for Iand
farm ng, sone those sane requirenents may be hel pful or appropriate for
Renedi al Action Task work pursuant to Section 62-770.700, F.A C., when
| OS-500 conposting in a biopile is involved. Those who prepare Renedi al
Action Plans, and technical reviewers of those plans, are encouraged to
use judgnent in determining which land farming regulatory requirements
may al so be appropriate for conmposting. For exanple, it nmay be
appropriate to keep the 10S windrows a safe distance fromresidences,
parks and schools; there nmust still be anple roomto performthe
operation at the site; access to the public should be restricted, etc.

Desi gn and operating paraneters: The design features and engi neering
controls of an |10S-500 conposting project should be such that groundwater
and nearby surface waters will not be adversely affected by petrol eum
contam nants and nutrient |eachates fromthe fertilizer-1like conpost,
shoul d any | eachi ng occur

I nformati on about operating conditions for thernophilic conposting is
readily available in textbooks, and in US EPA publications such as that
which is nmentioned in paragraph 2 above, EPA 510-B-95-007. The

“RAP Checklist”, currently available fromthe Bureau of Petrol eum Storage
Systens at web page www. dep.state.fl.us/waste/categories/pcp/pages/active. ht m
does not contain information specific to conposting, but it does contain
alist of topics for “Land Farm ng of Soil”. Mst of the land farmng
topics in the checklist are applicable to the closely related topic of
conposting. Those who prepare Renedial Action Plans, and technica

revi ewers of those plans, are encouraged to use judgnent on a
site-specific basis in determning which land farmng topics in the

RAP Checklist are also appropriate for |10S-500 conposting.

The table belowis a summary of the nost inportant biopile physica
conditions listed in EPA publication 510-B-95-007 for the biodegradation
of petroleumcontam nated soil. These conditions are not to be construed
as absolute, and they are not to be construed as specific to the |1 05 500
conposting process. They are, instead, presented for the sake of
conveyi ng some general information to readers unfamiliar wth biopiles,
in need of a broad overview of the nost inportant physical conditions.

For operating conditions specific to the | CS process, readers are
instructed to contact |CS.
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M crobi al Popul ati on Greater than 1,000 Col ony Forming Units (CFU)/gram
Soi | pH Range 6 - 8
Soi | Misture Content 12% - 30% by wei ght (roughly 40% - 85% of field capacity)
Soi | Tenperature 10 °C — 40 °C (50 °F — 104 °F) during treatnent. See note 1.
Nutri ent Concentrations Car bon: Ni trogen: Phosphorus (C.N: P) rati o between

100: 10: 1 and 100:1:0.5
Soi|l Texture Free of clays that could cause cl unping and poor aeration.

Total Petrol eum Hydrocarbons (TPH) Less than 50,000 parts per nmillion (ppn). See note 2 for
| CS capabilities.

Heavy Metal s Less than 2,500 ppm otherwi se nmay be toxic to the
m crobes.
Oxygen Essential for aerobic mcrobial activity. Turn the conpost

pile periodically to replenish oxygen | evels.

Note 1: Tenperature during treatnent is for biodegradati on of petrol eum contam nants. |f
cattle manure is used as an anendnment, as is possible during the | OS-500 conposting
process, and destruction of pathogens is an objective as a result, then the w ndrow
may have to be held at the high end of this tenperature range, or higher, for a period
of time sufficient for the destruction of pathogens that could be present.

Note 2. For the patented | OS process, soil with petrol eum contanination as high as 450,000 ppm
can be treated in 4 to 6 weeks. One particular |10S case history reports that soil
contam nated with 89,174 ppm petrol eum hydrocarbons was reduced to 13,000 ppmin
3 weeks.

Destruction of pathogens: It is neither the role nor the intent of the
Bureau of Petrol eum Storage Systens to serve as the omiscient technica
authority on every conceivabl e aspect and detail of every renediation
product and process that is marketed. Rather, the bureau eval uates
products and processes froma regul atory standpoint, placing enphasis on
the identification of applicable and appropriate rules and regul ati ons,
and safety of the public. The destruction of pathogens is one of these
aspects that nmay be a concern when cattle manure is used as an anendnent
during the 1 0S-500 conposting process. The onus is on users and

devel opers, who have intinmate know edge of their process, to ensure that
operating conditions are such that pathogens will not be a problemin the
soi | upon conpletion of the treatnent.

Readers interested in |learning nore about pathogen destruction as it
applies to conmposting are advised to consult textbooks, articles, and
governnent publications on the subject. Technical information about the
rel ated subj ect of sewage plant sludge treatnent “Processes to
Significantly Reduce Pat hogens (PSRP)”, and “Processes to Further Reduce
Pat hogens (PFRP)” appears to be directly applicable to concerns about

pat hogens that nmay arise during | OS conposting.

One source cites PSRP conditions for the conposting of sludge, which is
general |y considered to be an approxi mate 90 percent reduction in

pat hogens. For windrows, it is necessary to nmaintain a mninum
tenperature of 40 °C (104 °F) for at least 5 days, of which 4 hours nust
be greater than 55 °C (131 °F). For PFRP, which is described as capabl e
of reduci ng pat hogens to negligible nunbers, the conditions are as
follows for w ndrow conposting: a mninmmtenperature of 55 °C (131 °F)
for at |east 15 days, with 5 turnings of the wi ndrow during the high
tenperature period. Users of |10S-500 conposting, and technical reviewers
wi th questions about tinme and tenperature requirenents for the 10S
conposting process, as they apply to pathogen destruction, are advised to
contact 10S directly.
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In the course of its literature search on the subject of pathogen

reduction, the Bureau of Petrol eum Storage Systens found that “Iim ng”
(the use of linme to create a high pH) can be kept in mnd as a backup, in
the event that pathogens are not satisfactorily reduced. Irradiation

could al so be a backup to keep in mind, should there ever be a need to
further reduce the nunber of residual pathogens in soil treated by the
| OS process when cattle nanure is used as an anendnent.

The bureau instructs users of the I 0OS process to take sanples, for
analysis, to verify that unacceptable | evels of pathogens are not present
in the treated soil when cattle nmanure is used as an amendnent. The

anal ysis should cover E. Coli, Salnonella, and any other pathogens that
could have been present initially, to verify their absence after
treatment. For conparison purposes, it nmay also be a good idea to sanple
the m xture of soil and anendrments for pathogens at the start of the
treatnent.

In situ applications: As ICS has indicated, the | 05500 conposting
process can also be used for onsite in situ treatnent of contam nated
soil. For such applications, the bureau believes that site-specific
hydr ogeol ogi ¢ conditi ons should be considered in order to evaluate the
suitability of the site, and design features and engi neering controls

i ncorporated as necessary to ensure that |eachate, if any, does not
adversely affect the underlying groundwater. Wile it may be feasible to
perform | OS-500 conposting in situ, the bureau, froma prudent
standpoint, prefers onsite ex situ treatnent, since controls can be nore
easily inplenented to conpletely encircle the conpost nass, to prevent

t he escape of nutrient and petrol eum contam nation | eachat es.

Di sposal : If petrol eumcontamni nated soil treated by the | OS-500
conposting process neets the Direct Residential Exposure and G oundwater
Leachability Soil C eanup Target Levels of Chapter 62-777, F.A C., (and
no pat hogens are present if cattle manure was the amendnment) thereby
qual i fying for an unconditional declaration of No Further Action, then
there are no restrictions on the use of the soil. A related regulation
that the bureau believes is worth citing regardi ng di sposal, albeit for
land farm ng rather than biopile conmposting, is Rule 62-770.300(2)(b)10,
F.A.C., fromthe August 5, 1999 issue of Chapter 62-770, F.A C

There may al so be di sposal considerations specific to soil treated by the
| OS-500 conposting process. For exanple: the disposal |ocation and
conditions should be such that amonia, nitrate, phosphorus and potassi um
fromthe fertilizer-like conpost do not adversely affect the groundwater
and nearby surface waters, should any |eaching of these nutrients occur
after treatnent.

Soil O eanup Target Levels (SCTL): The soil cleanup target levels for
petrol eum and other contam nants for an unconditional declaration of

No Further Action are the Direct Residential Exposure and Leachability
levels of Table Il in Chapter 62-777, F.A . C. The lower of the two |evels
shall be net. For exanple, the current direct residential exposure soi

cl eanup level for benzene is 1.1 nmilligrans per kilogram (nmg/Kg), and its
soil cleanup level for leachability based on groundwater cleanup criteria
is .007 ng/ Kg. Therefore, the lower of the two goals to be net is the

| eachability goal of .007 ng/Kg.
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SCTLs for pathogens. Wen cattle nmanure is used as an anendnent,

consi derati on should be given to the potential for pathogens to be
present, and the destruction of themduring the treatnent process. The
bureau is aware that thermophilic conposting is widely used as a process
to reduce pathogens in sludge fromsewage treatment plants. Wen cattle
manure will be used as an anendnent during | OS-500 conposting of

petrol eumcontam nated soil, it nmay be hel pful for users to review,

bef orehand, for guidance, sone related federal and state regul ations
about pat hogens and the composting of sewage treatnment sludge.

O particular interest may be Title 40 of the Code of Federal Regul ations
(CFR), currently available fromthe National Archives and Records

Adm ni stration, on the internet, at web page www. access. gpo. gov/ecfr.

The sewage sl udge regulations are located in 40 CFR, Part 503, Section
503.32, titled “Pathogens”. Maxi mum pat hogen |evels are given for

Class A sewer sludge, for which the State of Florida does not restrict
use, as indicated in Rule 62-640.400, F.A C. There are currently six (6)
ways set forth in 40 CFR to neet the pathogen requirenments of a Cass A
sludge, but they all have a conmon overall requirenment: either a feca
coliformdensity of less than 1000 Mbst Probabl e Nunber per gramof tota
solids (dry weight basis), or a density of Sal nonella sp. bacteria |ess
than three Most Probabl e Nunber per four grans of total solids

(dry weight basis) at the tine the sewage sludge is used or di sposed, or
at the tine it is prepared for sale or give away in a bag or other
container for application to the land. Users of |0S-500 are advised to
read 40 CFR for further information and details. There is also a Class B
sewage sl udge specification listed in 40 CFR, with | ess stringent

pat hogen requirenments, for disposal with restrictions.

As a regul atory body, the Bureau of Petrol eum Storage Systens would |ike
to convey its opinion regarding Soil C eanup Target Levels to users of

| OS-500 when cattle manure is an anendnent. Since the soil cleanup
target |evels for petroleumcontam nants nust neet those set forth in
Chapter 62-777, F.A . C., for direct residential exposure and | eachability
for groundwater, for a declaration of No Further Action wthout
conditions, pursuant to petrol eumcl eanup Chapter 62-770, F.A. C., for
unrestricted use, then it should follow that the | evel of pathogens
present in |OS-treated soil be required to nmeet those of a O ass A sewage
sludge, in order to remain qualified for unrestricted use.

Simlarly, just as a conditional declaration of No Further Action
restricting use, is necessary when renedi ated soil does not neet the
uncondi ti onal petrol eumcleanup target |evels of Chapter 62-777, F.A C
it follows that the use of 10S-treated soil should be restricted when it
neets only the | ess stringent pathogen requirenments of a O ass B sewage
sl udge. The appropriate institutional and engi neering controls inposed
as restrictions shoul d be addressed in a conditional declaration of

No Further Action, pursuant to petrol eum cl eanup Rule 62-770.680(2),

F. A.C., August 5, 1999

The State of Florida regulation that appears npst appropriate as gui dance
when pat hogens may be present in petroleumcontani nated soil treated by
the 1 0S-500 conposting process, when cattle manure is an anendnent, is
Chapter 62-640, F. A C., “Donestic Wastewater Residuals”. It incorporates
by reference the pathogen requirenments of Title 40 CFR, Part 503,

Subpart D, Section 503. 32.



