Department of
Environmental Protection

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

March 27, 2002

M. Russell Schindler

Arreri can Renedi ation

8666 East Traverse Hi ghway
Traverse City, M chigan 49684

Re: Enhanced Di ssol ved Oxygen Technol ogy System ( E- DOT)
Dear M. Schindler:

The Bureau of Petrol eum Storage Systems hereby accepts the Enhanced Di ssol ved
Oxygen Technol ogy System (E-DOT) as an innovative systemthat produces

di ssol ved oxygen for in situ biodegradati on of petroleum and other aerobically
degradabl e contami nants in groundwater and soil. As indicated by the
information you subnmitted, this patent-pending systemuses a tank of pure
liquid oxygen as the oxygen source, and produces dissol ved oxygen
concentrations in groundwater ranging from35 to 40 parts per nillion

The Iiquid oxygen changes to a high-pressure gas as it flows fromthe tank
The pressure is sufficient to force the pure oxygen through the flow neters,
fittings and tubing that deliver it to the subsurface groundwater and soil to
be renedi ated, thereby elimnating the need for a punp and the electricity to
operate a punp.

The bureau recognizes E-DOT as a viable systemfor the biorenediati on of
petrol eum contam nated sites in Florida. There are no objections to its use
provi ded a Renedial Action Plan for the cleanup of petrol eum contam nation
pursuant to Chapter 62-770, F.A. C., is approved by the Departnent.

VWil e the Departnent of Environmental Protection does not provide endorsenent
of specific or brand nanme renediati on products or processes, it does recognize
the need to deternmine their acceptability froman environnmental standpoint
with respect to applicable rules and regulations, and the interests of public
heal th, safety, and welfare. Vendors nust then market the products and
processes on their own nerits regarding performance, cost, and safety in
conparison to conpeting alternatives in the nmarketplace. |n no way, however,
shall this regulatory acceptance letter be construed as certification of
product performance. Additionally, the Departnment enphasizes a distinction
bet ween regul atory “acceptance” and approval. Products and processes are
accepted but they are not approved.

Those who prepare Renmedial Action Plans are advised to include a copy of this
letter in the appendi x of plans they subnmit, and call attention to it in the
text of their docunent. |In this way, technical reviewers throughout the state
will be inforned that you have contacted the Departnent of Environmenta
Protection to inquire about the environnental acceptability of this product.

The Departnment reserves the right to revoke its acceptance of any product or
process it has accepted if its nature, performance, or any other aspect has
been fal sely represented. Additionally, Departnent acceptance of a product or
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process does not inply it has been deened applicable for all cleanup
situations, or that it is preferred over other treatnment or cleanup techni ques
in any particular case. A site specific evaluation of applicability and cost-
ef fecti veness nmust be considered for any product or process, whether
conventional or innovative, and adequate site-specific design details nust be
provided in a Renmedial Action Plan. You may contact nme at 850/ 487-3299 if
there are any questions. Additional information is provided as enclosure 1

Si ncerely,

Ri ck Ruscito, P.E
Bureau of Petrol eum Storage Systens

c: T. Conrardy - FDEP/ Tal | ahassee
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ENCLOSURE 1 E- DOT

March 27,

ADDI TI ONAL | NFORVATI ON ABOUT E- DOT

Nature of the system The E-DOT systemis sinple and uses very
l[ittle equipnent: a liquid oxygen tank; small diameter hoses and
tubing; flow neters; fittings; gauges; and small diameter injection
points. The manufacturer indicates it is a | ow cost systemto
install and operate.

Safety: For E-DOT, |ike any other systemused for the remediation
of petrol eum contam nated sites, the Departnment expects attention
to safety. For the renediation of petrol eum contam nated sites
with E-DOT, the safety concerns nay include but are not necessarily
limted to: fire; the safety of personnel and passershby; the
proper storage, handling and use of |iquid oxygen; appropriate
pressure ratings for hoses, tubing, fittings, instrunents and
gauges; and safe operating conditions.

Al t hough the pressure in a liquid oxygen tank is high, technica
reviewers should note that a |l arge pressure drop occurs as the
oxygen passes through a pressure regulator and a series of
distribution flow neters near the tank. The subsequent downstream
conponents of the distribution systemand the oxygen injection
points operate at a substantially | ower pressure.

The Bureau of Petrol eum Storage Systenms is of the opinion that the
manuf acturer of E-DOT has taken safety into account. 1In a
presentation to the bureau, the manufacturer has indicated its
awareness that: a mxture of oxygen and petrol eum vapor is
flanmabl e in the range between the | ower explosive |evel (LEL) and
the upper explosive level (UEL); underground utilities at a
petrol eum cl eanup site can serve as conduits for the transport of
flammabl e fuel/air vapor mxtures; it is desirable to avoid the
producti on of an oxygen-rich environnent that facilitates
conbustion; it is desirable to keep oxygen tanks away from

under ground petrol eum storage tanks and di spensers; there should be
a fence around the oxygen tank; and the oxygen tank needs to be
secured into position.

Uilization of wells: |If a renediation site happens to have an
abundance of nonitoring wells, then the Department has no objection
to the use of sone wells for E-DOT oxygen-injection purposes.

However, no “designated” nmonitoring well, dedicated to the tracking
of remedi ation progress (by sanpling) shall be used as an E-DOT
well. This will avoid premature conclusions that the entire site

nmeets cl eanup goals. By making sure that designated tracking wells
are not used for the introduction of oxygen, there will be nore
assurance that dissol ved oxygen has perneated the entire site and
that it did not remain localized to the area i mediately
surroundi ng each E-DOT wel | .

Desi gn considerations: As is the case with nost in situ renediation
strategies, the spacing of injection wells will be depend on
site-specific conditions. The manufacturer provides information to
its custonmers about injection point depth and spacing, so that they
are comensurate with the depth, thickness, and extent of the

contam nation to be renedi at ed.

Oxygen usage: As a rough rule-of-thunb the manufacturer of E-DOT
i ndicates that a 280-liter tank of liquid oxygen at a typica
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cleanup site | asts approximately one nmonth, and currently costs
approximately $220. (280 liters is approximtely 74 gallons). The
manuf acturer’s brochure indicates that the current price of

99 percent pure oxygen is approximately $0.50 per pound.



