Department of
Environmental Protection

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

Sept enber 25, 2001

M. VWalter S. Milica

G obal Technol ogi es, Inc.
4808 Westridge Drive

Fort Collins, Colorado 80526

Re: in situ Subnmerged Oxygen Curtain (i SOC)
Dear M. Milica:

The Bureau of Petrol eum Storage Systens hereby accepts the

in situ Submerged Oxygen Curtain (i SOC) as an innovative device that
produces di ssol ved oxygen for in situ biodegradati on of petrol eum and

ot her aerobically degradable contam nants in groundwater. As indicated
by the information you subnmitted, this “in-the-well” device produces

di ssol ved oxygen concentrations in groundwater in the 50 to 70 parts per
mllion (ppm range, and greater, w thout creating bubbles, and is

manuf actured by inVentures Technol ogy I ncorporated, Qakville, Ontario,
Canada. It can be used in several ways at contaminated sites, either to
create an oxygen barrier curtain, or to treat a source area, or as an
enhancenent to natural attenuation. Additional information is provided
as enclosure 1.

The bureau recognizes the i SOC as a vi able product for the

bi orenedi ati on of petrol eum contaminated sites in Florida. There are no
objections to its use provided a Renedial Action Plan for the cleanup of
petrol eum cont anmi nati on, 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 name remedi ati on products or processes,
it does recognize the need to deternmine their acceptability from an

envi ronnental standpoint with respect to applicable rules and

regul ations, and the interests of public health, safety, and welfare.
Vendors nust then market the products and processes on their own nerits
regardi ng performance, cost, and safety in conparison to conpeting
alternatives in the marketplace. |In no way, however, shall this

regul atory acceptance letter be construed as certification of product
per f or mance.

Those who prepare Renmedi al Action Plans are advised to include a copy of
this letter in the appendi x of plans they submt, and call attention to
it in the text of their docunent. |In this way, technical reviewers

t hroughout the state will be infornmed that you have contacted the
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Department of Environnental Protection to inquire about the
envi ronnental acceptability of this product.

The Departnent reserves the right to revoke its acceptance of any
product or process it has accepted if its nature, performance, or any
ot her aspect has been falsely represented. Additionally, Departnent
acceptance of a product or process does not inply it has been deened
applicable for all cleanup situations, or that it is preferred over

ot her treatnment or cleanup techniques in any particular case. A site
speci fic evaluation of applicability and cost-effectiveness nust be
consi dered for any product or process, whether conventional or

i nnovati ve, and adequate site-specific design details nmust be provided
in a Renedial Action Plan. You may contact ne at 850/487-3299 if there
are any questions.

Si ncerely,

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

c: John Archibald
i nVentures Technol ogy, Inc.
2177 GCaknead Boul evard
Cakville, Ontario L6H 5N4, Canada

T. Conrardy - FDEP/ Tal | ahassee

inn_068. doc
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ADDI TI ONAL | NFORMATI ON ABOUT i SOC

1. Equipnment: Very little equipnment is associated with the i SOC. The
device itself is made of stainless steel and is 1-3/4 inches in
di ameter and 15 inches long. It is designed to fit into wells as
small as 2 inches in dianeter. The only other itens needed for its
installation are an oxygen cylinder, pressure regulator, valves,
rotameter, % inch oxygen tubing, and a suspension line that
connects to a |lifting eye on the i SOC

2. Nature of the device: The i SOC contains hydrophobic m croporous
hol l ow fibers that provide approximately 7,000 square meters of
interface area per cubic neter of fiber for mass transfer of oxygen
into the surrounding groundwater. It is an efficient nethod for
t he dissolution of oxygen into the groundwater because it does not
create bubbles. In conparison, conventional bubble-type systens
wast e nost of the oxygen that is injected, because the bubbles rise
to the top of the groundwater table and escape before they have a
chance to dissolve

The i SOC i s capabl e of producing di ssolved oxygen concentrations in

groundwater in the range of 50 to 70 parts per mllion, or greater
dependi ng on the atnospheric pressure and the depth at which the
device is located below the water table. |In conparison

conventional air bubble systens only achieve 6 to 8 ppm of
di ssol ved oxygen in groundwater at ambi ent tenperatures.

The underlying underlying scientific principle for the i SOC is the
equi libriumthat exists between the dissolved concentration of a
gas in a liquid and the partial pressure of that gas above the
liquid. The proportionality constant that relates the partia
pressure to the concentration in the dissolved phase is the Henry’'s
Constant, for which additional information is readily available in
t ext books.

3. Safety: For iSOC, |ike any other equi pment item used for the
remedi ati on of petroleum contani nated sites, the Departnment expects
appropriate safety practices for the handling and use of oxygen
cylinders to be observed.

4. Uilization of wells: |[If a renmediation site happens to have an
abundance of nonitoring wells, then the Departnment has no objection
to the use of some wells for i SOC purposes. However, no
“desi gnated” nonitoring well, dedicated to the tracking of
remedi ati on progress (by sanmpling) shall be used as an i SOC wel |
This will avoid premature conclusions that the entire site neets
cl eanup goals. By meking sure that designated tracking wells are
not used for the introduction of oxygen, there will be nore
assurance that dissolved oxygen has perneated the entire site and
that it did not remain localized to the area i mmedi ately
surroundi ng each i SOC wel |
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5. Design considerations: As is the case with nost in situ renediation
strategi es, the spacing of injection wells will be depend on
site-specific conditions. An exanple of a barrier curtain
contained in one of the i SOC brochures shows three wells, in a
line, spaced 16 feet on center, which is equivalent to a radi us of
i nfluence of 8 feet. For situations where site-specific pilot test
i nformati on about a radius of influence is not available, the
Bureau of Petrol eum Storage Systens believes that a 16-foot spacing
woul d be a reasonabl e spacing for nmost Florida sites. The extent
to which the dissolved oxygen extends downgradi ent fromeach i SOC
well will depend on the velocity of the groundwater and the oxygen
demand.

6. Oxygen usage: Because the iSOC system does not create bubbl es that
wast e oxygen, it can operate at oxygen flow rates of |ess than
10 cc/min. One case study presented by the vendor for a 3-wel
system used t hree 20-pound oxygen cylinders or approximtely
64 pounds of oxygen in a 5-nonth period. A second case study for a
2-wel |l systemuse two 20-pound cylinders or approximately 32 pounds
of oxygen in a 3-nonth period.

7. Dissolved oxygen nmeters: The use of a high-range dissol ved oxygen
met er, capabl e of measuring concentrations greater than 15 ppmis
recommended. One such neter is the Oxyguard Al pha Hi gh Range
Oxygen Meter, from Point Four Systems |ncorporated, Port Moody,
British Colunbia, Canada, telephone 604-936-9937.

8. BTEX pilot site results: For one pilot site, during a 6-nonth
period, the average BTEX reduction using i SOC was 60% w th results
at individual nmeasuring points ranging from33%to 96% For
anot her pilot site, during a 6-nmonth period, the average BTEX
reduction using i SOC was 44% with results at individual neasuring
points ranging from0%to 100%



