December 11, 1998

Mr. Claude Council

Geo Resources, Inc.

P.O. Box 172096

Tampa, Florida33672-0096

Re PolymericZor ption/Oxidation
Dear Mr. Council:

TheBureau of Petroleum Storage Systems hereby acceptsaremediation system known as Polymeric
Zorption/Oxidation for the remediation of petroleum contaminated sites. Itisour understanding that the
system can also be used for contaminant removal and destruction applicationsthat are beyond theregula-
tory jurisdiction of thisbureau; for example: industria wastewater, chlorinated solvents, bottom dudgewater
infuel oil tanks, glycols, pesticides, and other organic chemicals. Thesystemisapatented processthatis
availablethrough Geo Resources | ncorporated.

Polymeric Zorption/Oxidation isamobile package (although stationary versionsareavail able) consisting of
aprocess equi pment train in which contaminated water passesthrough aseriesof columnsfilledwith
absorbent polymer (inmuch the sameway asit passesthrough aseriesof granular activated carbon drums)
followed by an oxidation polishing step invol ving ozonation.

The bureau recognizes Polymeric Zorption/Oxidati on asaviable method for the cleanup of petroleum
contaminated sitesin Florida pursuant to Chapter 62-770, FloridaAdministrative Code (FA.C.). There
areno objectionsto itsuse provided the considerations of thisletter aretaken into account and aRemedial
Action Planisapproved by the Department.

Whilethe Department of Environmental Protection doesnot provide endorsement of specific or brand name
remediation products or processes, it doesrecognizethe need to determinetheir acceptability froman
environmenta standpoint with respect to applicable rulesand regul ations, and theinterests of public health,
safety, and welfare. Vendor’smust then market the products and processes on their own meritsregarding
performance, cost, and safety in comparison to competing alternativesinthe marketplace.

For the Polymeric Zorption/Oxidation process, like any other equipment systemsused for theremediation
of petroleum contaminated Sites, the Department expectsthat al appropriate safety precautionsand codes
associated with the design and operation of electrical equipment and machinery, fire safety, the use of
chemicals, thecompatibility of different chemicals, and the personal protection of workersand passersby
will beobserved.
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Preparersof remediation plans prescribing the Polymeric Zorption/Oxidation system are advised to include
acopy of thisletter inthe gppendix of plansthey submit, and call attentiontoit in thetext of their document.
Inthisway, technical reviewersthroughout the statewill beinformed that you have contacted the Depart-
ment of Environmental Protection toinquire about the environmental acceptability of thisprocess. Toad
thosereviewers, supplementa information ispresentedin enclosure 1.

The Department reservestheright to revoke the acceptance of any product or processit hasaccepted if the
nature or composition of either or any of itsprincipal and proprietary ingredients, itsperformance, or any
other aspect hasbeen falsely represented. Additionally, Department acceptance of any product or process
doesnot imply it hasbeen deemed applicablefor all cleanup Situations, or that it ispreferred over other
treatment or cleanup techniquesin any particular case. A site specific evaluation of applicability and cost-
effectivenessmust be considered for any product or process, whether conventional or innovative, and
adequate site specific design detailsmust be provided inaRemedia Action Plan. You may contact meat
850/487-3299if there are any questions.

Sincerdy,

Rick Ruscito, PE.
Bureau of Petroleum Storage Systems

C T. Conrardy - FDEP/Tallahassee
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ENCLOSURE 1

SUPPLEMENTAL INFORMATION ABOUT POLY MERIC ZORPTION/OXIDATION

1. Absorbent: A regenerable proprietary polymer with the trade name OZ-2000, by Omni-Zorb Environ-
mental TechnologiesIncorporated, L akeland, Floridaisloaded into the absorbent columns. The
Materia Safety Data Sheet indicatesthat OZ-2000 contains approximately 94% block co-polymer,
5% calcium carbonate, and an antioxidant stabilizer. Indry form, it will not burn unlessitispreheated.
It may be stored safely for aslong as6 daysat 200 degrees Fahrenheit, and isnot ahazardous
substance but can beaminor skinirritant. Indry form, during transport, thematerial can accumulatea
static charge, so apotential firehazard can exist if the statically charged dry material ishandledinthe



presenceof volatileor flammable mixtures. Theautoignition temperature of the polymer material itself
15450 degreesFahrenheit.

2. Absorbent column configuration: The polymer absorbent columnsarearranged inaseriesconfiguration
within the processequipment train. Usually, 4 columnsareusedin series, andinamanner such that
3 of them arein servicewhilethefourthison standby. Thevolumeand weight of polymer ineach
column, the absorption capacity of the polymer asa percentage of itsown weight, and the contact time
required for treatment were not indicated. However, Remedia Action Plans prescribing the Polymeric
Zorption/Oxidation process should include such information asamatter of good design practiceand
for the sake of thoroughness.

3. Regeneration: Geo Resourcesindicatesthat the polymer absorbent can beregenerated at thejob site,
although themethod by which thisisaccomplished isnot specified. The Department thereforeas-
sumesthat aheating type regeneration processisused, sinceit isthe most common method of indus-
trial absorbent and catalyst regeneration. Remedia Action Plans prescribing the Polymeric Zorption/
Oxidation process shouldindicate the method of regeneration so that the state' stechnical reviewers
may befully informed about thetype of processand equipment that they have been requested to
review.

Geo Resources provided dataregarding the performance of the regenerated polymer absorbent after
each of fiveabsorption/regeneration cycles. The Department notesthat the absorbent performed
adequately after each regeneration, although there may beagradua decreasein performance. Over-
all, though, it appearsthat such an onsite regenerabl e absorbent can be cost-effective, sinceit can be
used anumber of timesbeforeit must bediscarded. Itisexpected that all contaminantsremoved from
the absorbent during the regeneration processwill be safely collected and handled, and disposedina
proper manner.

4. Disposdl of spent absorbent: The Department expectsthat all absorbent whichisnolonger regenerable
will bedisposedinaproper manner. Geo Resources has provided theresultsof Toxic Characteristic
L eachate Procedure (TCL P) tests performed on used absorbent, showing that it passesthe TCLPtest
for benzene and chlorinated hydrocarbons. 1t hasalso been indicated that spent absorbent, if ren-
dered hazardous asaresult of aparticular application, will be disposed by alicensed hazardouswaste
disposal company under the appropriate manifest.

5. Polishing step: Theeffluent polishing step of the Polymeric Zorption/Oxidation processisozonation.
The system generatesitsown ozonefrom asupply of bottled oxygen. Theflow rateand concentration
at which ozoneisgenerated and used in the processwas not disclosed, although it wasindicated that
theduration of the ozonation polishing step, which isperformed intanks, isapproximately 4 hours.
The Department suggeststhat Remedia Action Plans, for the sake of thoroughness, include theflow
rate and concentration.

6. Treatment rates. The Geo Resources Polymeric Zorption/Oxidation system can treat contaminated
water at arateof 5 to 150 gallons per minute.

7. Performance: Theoveral performance of the Polymeric Zorption/Oxidation processduring tests, using
contaminated water from actual petroleum storagefacilities, wasawaysgreater than 99.9% removal
of contaminants. Thetota benzene, ethylbenzene, toluene, and xylene (BETX) concentrationsof the



influent during the testsranged from 9,956 partsper billion (ppb) to 51,538 ppb BETX. Theperfor-
mance of the polymer absorbent step, whichisthefirst stepin the process, ranged from 92-99.2%
BTEX removal (although onetest only achieved a28% reduction). Inall cases, including the 28%
reduction test, the ozonation polishing step always compl eted contaminant removal to 99.9% or
greater. A separatetest of the polymer alone onaninfluent containing 6 ppb perchloroethylene
resulted ina91.7% removal rate, producing an effluent concentration of 0.5 ppb. Based ontheresults
of thesetests, the Department believesthat the Polymeric Zorption/Oxidation processcan beaviable
method for the remediation of petroleum and other types of contaminated Sitesin Forida

8. Total organic carbon (TOC): Likeother processesthat involve absorption and/or oxidation, the Depart-
ment believesnaturally-occurring tota organic carbon must be taken into account when designing such
atreatment system, or estimating the usage of absorbent and oxidation reagentsfor suchasystemfor a
givenjobste. If TOCisof concern, thenitissuggested that the groundwater from amonitoring well
located outside the groundwater contamination plume at the site be sampled and analyzed for back-
ground TOC. Inthisway, theadditional burden placed on the system by the naturally-occurring TOC
can betakeninto account.

9. Effluent disposal: Likeany other petroleum remediation system constructed pursuant to Chapter
62-770, FA.C., theeffluent must meet the cleanup criteriafor the petrol eum contaminants of concern
and/or thecriteriafor the sel ected method of effluent disposal, whichever ismorestringent. Effluent
disposal may be accomplished viaon siteinfiltration, storm sewer, sanitary sewer, or transporttoa
licensedindustrid water trestment facility.

10. Pretreatment: At siteswherefree product may be present in theinfluent to the Polymer Zorption/
Oxidation system, it isrecommended that a phase separation device such asan oil/water separator be
used to pretreat theinfluent. And at Steswherethetota suspended solidsloadingishigh, it may be
beneficial tofilter theinfluent beforeit isfed to the process.

11. Inorganics. Geo Resourcesindicatesthat thereissomeflexibility in the configuration of the process
equipment train for the Polymer Zorption/Oxidation system, and that additiona itemscan beingtalled if
itisnecessary to also removeinorganics such asheavy metalsfrom afeed stream. For example, the
process can betail ored to include anion exchange unit or aprecipitation unit should theinfluent
contain heavy metals.



