July 15, 1999

Mr. DouglasRodgers, PE.
Groundwater Technology Incorporated
3110 Cherry Pam Drive, Suite 355
Tampa, Florida33619

Re: Potassum Permanganate
Dear Mr. Rodgers:

TheBureau of Petroleum Storage Systemsand the Bureau of Waste Cleanup havejointly reviewed an
application by Groundwater Technology Incorporated (GTI) for aninnovativetechnol ogy evaluation, and
hereby accept chemical oxidation viapotass um permanganate asaviable method for the remediation of
petroleum and non-petroleum contaminated sitesin Florida. Acceptanceisfor bothinsituand ex situ
applicationsin soil or groundwater. Also, thetwo bureaushereby acknowledge anindication by GTI that
the use of potassum permanganate, asan oxidizer, iscommon practicein thetreatment of drinking water,
and that no exclusiveright isclaimed regarding the extension of gpplicationsto groundwater and soil
remediation.

Thereareno objectionsto the use of potassium permanganate, provided: (a) the considerationsof thisletter
aretakeninto account; (b) aRemedial Action Planisapproved by the Department; and (c) thetermsof a
June 30, 1999 variance granted by the Department to GT1 areobserved. Thetermsof thevariance, which
createsazoneof discharge, inwhich atemporary exceedance of five specific secondary drinking water
parametersistolerated, are summarized inenclosure 1. Theenclosureasoincludesalist of environmenta
and regulatory considerations.

Thefollowing chaptersof the Florida Administrative Code are cited as pertinent, as portionsof themare
applicableto the potassium permanganate oxidation process. Chapter 62-550, FA.C. for primary and
secondary water quality standards; Chapter 62-520, F.A.C., for groundwater classes and standards,
Chapter 62-522, F.A.C., for groundwater permitting and monitoring requirements; and Chapter 62-528,
F.A.C., for underground injection control, particularly Part V, for ClassV, Group 4 aquifer remediation
wells. Pleasenotethat theissuance of asite specific Remedia Action Plan Approval Order by either the
Bureau of Petroleum Storage Systemsor the Bureau of Waste Cleanup also constitutesthe granting of a
ClassV injectionwdl permit.

Whilethe Department of Environmental Protection doesnot provide endorsement of specific or brand name
remediation products or processes, it doesrecognize the need to determinetheir acceptability froman
environmenta standpoint with respect to gpplicable rulesand regul ations, and theinterests of public health,
safety, and welfare. Vendors must then market the products and processes on their own meritsregarding
performance, cost, and safety in comparison to competing alternativesinthe marketplace.
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Preparersof Remedia Action Plansare advised toincludeacopy of thisletter inthe appendix of plansthey
submit, and call attentionto it inthetext of their document. 1nthisway, technical reviewersthroughout the
statewill beinformed that the Department of Environmental Protection has determined the environmental
acceptability of thisprocess. To aidthosereviewers, supplementa informationisprovidedinenclosure 2.

Even though the concentrations of potassium permanganate covered by thisacceptanceletter arerdatively
dilutein comparison to other oxidizerscurrently in usein Floridafor remediation purposes, and avigorous
chemical reaction isnot expected, the Department does not want to be remissin providing reminders about
safety considerations. Sincethe processinvolvesan exothermic reaction that could create atemperature
rise, aninsitu chemica oxidation safety advisory isincluded asenclosure 3.

The Department reservestheright to revoke its acceptance of aproduct or processif the nature or compo-
gtionof either or any of itsprincipal and proprietary ingredients, or its performance hasbeenfalsaly repre-
sented. Additionally, Department acceptance of any product or process doesnot imply it has been deemed
applicablefor al cleanup situations, or that it ispreferred over other treatment or cleanup techniquesin any
particular case.

A sitespecific evaluation of applicability and cost-effectivenessmust be considered for any product or
process, whether conventiona or innovative, and adequate Site specific design detailsmust be provided in
Remedial Action Plans prescribing the product or process.

Questionsregarding petroleum applications of the potassium permanganate process may bedirected to
Rick Ruscito at (850) 487-3299. Questionsabout non-petroleum applications may bedirectedto
Bill Neimesat (850) 488-3935.

Sincerdy,

Bill Neimes, PE. Rick Ruscito, PE.

Bureau of Waste Cleanup Bureau of Petroleum Storage Systems
enclosures(4)

CC: Rich Deuerling - UIC, FDEP/Tallahassee
CynthiaChristen - OGC, FDEP/Talahassee
Tom Conrardy - BPSS, FDEP/Ta lahassee

ppl #035
inn_033.doc



ENCLOSURE 1
POTASSIUM PERMANGANATE: ENVIRONMENTAL AND REGULATORY INFORMATION
For potassi um permanganate, the maor environmental and regulatory concernsarelisted bel ow.

a. Groundwater cleanup standards. Theonusshall be on usersof the potassium permanganate processto
ensurethat all applicable groundwater contaminant standardswill bemet at thetime of project
completion. Thisincludesthe contaminantsof concern, any residua s associated with the potassium
permanganateinjectant, and any by-products produced asaresult of chemical reactions. Thefollow-
ing chaptersof the FloridaAdministrative Code are cited: Chapter 62-550, FA.C., for primary and
secondary water quality standards; Chapter 62-520, FA.C. for groundwater classesand standards;
Chapter 62-522, F.A.C., for groundwater permitting and monitoring requirements, Chapter 62-528,
F.A.C., for undergroundinjection control, particularly Part V, for ClassV, Group 4 aquifer
remediation projects.

b. Groundwater injection standards. For in situ aquifer remediation, the composition of theinjected fluid
must meet the drinking water standards set forth in Chapter 62-550, F.A.C., pursuant to underground
injection control Rule 62-528.600(2)(d), FA.C. Additionaly, any non-regulated substancesinjected
must meet theminimum criteriafor groundwater asdefined in Rule 62-520.400(1), FA.C.

c¢. Variancesummary: The June 30, 1999 variance grantedto GTI isfor anexemptionfrom Rule
62-522.300(2)(a), FA.C., inorder to create a100 foot zone of dischargein the aguifer around each
injection point. Withinthiszone of discharge, atemporary exceedance of the standardsfor five (5)
secondary drinking water parameterswill betolerated for aperiod of timenot to exceed two (2)
years. Thesecondary drinking water standards set forth by Chapter 62-550, FA.C., for thefive
parametersare: tota dissolved solids(TDS), 500 milligramsper liter (mg/l) maximum; manganese,
.05 mg/l, maximum; pH, range 6.5-8.5; chloride, 250 mg/l, maximum; and color, 15 color units,
maximum. By theend of the 2-year period, the groundwater must meet thesevalues, or their naturally
occurring background valuesat agiven remediation site, whichever islessstringent.

Thetermsof thevariance also place amaximum limit on the concentrati ons of agueous potassium
permanganate sol utionsthat may beinjected into an aquifer, depending onthe grade of potassum
permanganate used and whether the solution isfiltered or unfiltered. The maximum concentrations
rangefrom 0.726to 1.21 percent by weight asfollows: 0.726% for filtered technical grade; 0.730%
for unfiltered technical grade; 0.779%for filtered “freeflow” grade; 0.765% for unfiltered “freeflow”
grade; 1.15% for filtered pharmaceutical grade; and 1.21% for unfiltered pharmaceutical grade.

These concentration limitsare necessary to ensurethat potassium permanganate sol utionsto be
injected do not exceed drinking water standards, because of naturally occurringimpuritiesintheore
from which potass um permanganateismanufactured. The most troublesomeimpuritiesaremetals,
which could cause exceedances of primary drinking water standards. Enclosure 2 containsachemica
analysisfor what may be consdered atypica potass um permanganate sol ution containing such metals.
Themanufacturer of the potassium permanganateis Carus Chemical Company of Peru, lllinois.

Thevariance granted by the Department isageneral variance, which may be applied to each site-



specific potass um permanganate Remedia Action Plan submitted by GTI hereafter. You do not have
to petition for anew variance each time potassi um permanganateis proposed for theremediation of a
site, provided you do not deviate from theterms of the variance.

d. Re-injection: The Department has no objection to the use of potassium permanganatein any type of
equipment configuration, provided al applicable and appropriate rulesand regul ationsare observed.
System configurationsmay include direct one-timeinjection of the product, or recirculating loop-type
re-injectionsin which contaminated groundwater isrecovered from one end of the groundwater
contamination plume, and treated above ground prior to re-injection at the other end. GT1 indicated
that it had thistype of arecirculation/re-injectionloopin mind whenit petitioned for avarianceto
create a100-foot zone of discharge, in order to locate theinjection and recovery wells 100 feet apart.

For arecirculating loop-type system, involving re-injection of groundwater, it may be necessary to
takeinto account there-injection concentration of the contaminants of concern aready at the siteitself,
if they arefedera primary drinking water contaminants such asbenzene, perchloroethylene, trichloro-
ethylene, etc. Inorder to operate such asystem without viol ating the underground injection control
rulesof Chapter 62-528, FA.C., it may be necessary tototally treat the recovered groundwater
(aboveground) to applicablewater quality standards prior to re-injection asamixturewith potassum
permanganatefor insitu oxidation. Whilethismay not be as cost-effective asapartia treatment
system, it fill offersacost-effectiveness advantage over conventiona pump-and-treat systems.

e. Utilization of wells: If aremediation site happensto have an abundance of monitoring wells, thenthe
Department has no obj ection to the use of somewellsfor the application of potassium permanganate.
However, no“designated” monitoring well, dedicated to thetracking of remediation progress (by
sampling) shall beused for injection. Thiswill avoid premature conclusionsthat the entiresite meets
cleanup gods. By making surethat designated tracking wellsare not a so used for treatment, therewill
bemore assurancethat the treatment process has permeated the entiresiteand that it did not remain
locdlized to theareaimmediately surrounding eachinjectionwell.

f. Groundwater monitoring: Asinany remediation effort, the actua petroleum and/or non-petroleum
contaminants of concern areto be monitored in accordance with applicablerulesand regulations.
Severa aspectsof monitoring are discussed below.

1. Activeremediation monitoring: During the period of activeremediation, groundwater shal be
monitored for contaminantsof concernin accordancewith therequirementsset forth in Section
62-770.700, FA.C., for petroleum contaminated sites, or in accordance with the provisions of
an approved Remedia Action Plan for non-petroleum sites, whichever applies. Theselection of
designated monitoring wellsshal be of sufficient quantity to demonstrateremediation of the
aquifer.

2. Post remediation monitoring: At least one (1) year of quarterly post remediation groundwater
monitoring for contaminantsof concern shall be conducted at aminimum of two (2) wells, one
located in the areaof maximum contamination, the other downgradient of theareaof maximum
contamination. (For specificinformation about post active remediation monitoring at petroleum
contaminated sites, pleaserefer to Section 62-770.750, FA.C.)



3. Undergroundinjection control monitoring: The Department, for environmenta protection pur-
poses, hasdetermined that alimited amount of groundwater sampling, beforeand after injection,
shall be conducted when potassium permanganateisinjected into an aquifer. Therequired
parametersto be sampled before and after injection, for comparisonto their standards (or a
ste'sbackground concentrations) areasfollows: total dissolved solids[500 milligrams per liter
(mg/l) maximum], manganese (.05 mg/I maximum), pH (range6.5- 8.5), and color (15 color
unitsmaximum). For sitescontaminated by chlorinated hydrocarbons, the sampling shall dso
include chloride, which hasastandard of 250 mg/l, maximum.

The Department has determined that the monitoring schedulefor injected potass um permangan-
ate solutions, pursuant to Rule 62-528.615(2), FA.C., shall include at |east one pre-injection
background sampling event for total dissolved solids, manganese, pH, and color. At least

one (1) monitoring well located upgradient of the contamination plume, or at least one (1) non-
upgradient monitoring well, located beyond the edge of the plume, shall be sampled and ana-
lyzed. Additiondly, for theremediation of sitescontaminated by chlorinated hydrocarbons, the
Department recommendsabackground samplefor chloride. 1f morethan onewell issampled,
then the average value of each parameter can be used asthe background valuefor thesite.

Post injection sampling shall be conducted for at |east two (2) wells, onelocated in the central
region of theinjection points, where concentrationsarelikely to be highest, the other
downgradient, to determineif unwanted migration hasoccurred. For agivenremediation site,
costsmay bekept to aminimum by installing only two monitoring wellsfor thispurpose, whose
locations are such that they may serve asboth the underground injection control wellsrequired
for compliancewith Rule62-528.615(2), F.A.C., and the post remediation monitoring wellsfor
compliancewith aboveparagraphf.2. If post injection sampleresultsindicate that aparameter
meetsan applicablestandard (or itsnaturally-occurring background level) then sampling of that
parameter may bereduced in frequency or discontinued.

0. Underground injection control inventory: Remedia Action Plansprescribinginsitu aquifer injection-type
remediation shall includeinformation pursuant to Rule 62-528.630(2)(c) 1 through 6, EA.C., for the
inventory purposes of underground injection control. Per Rule 62-528.630(2)(c), FA.C., aquifer
remediation projectsinvolving injectionwellsmay be authorized under the provisonsof aRemedia
Action Plan, provided the construction, operation, and monitoring requirements of Chapter 62-528,
FA.C., aemet. A memorandum outlining theinventory information about injection-type aquifer
remediation plansto betransmitted by Department reviewersto the Underground I njection Control
Sectionisprovided asenclosure 4.

h. Operation:

1. Avoidanceof migration: Injection of potassium permanganate solution shal beperformedinsucha
way, and at such arate and volume, that no undesirable migration of either the potassium per-
manganate or the contaminantsalready intheaquifer occurs, pursuant to Rule 62-528.630(3),
FA.C.

2. Underground injection control operating permit: Although an operating permitisnot required for
aquifer remediation wellspursuant to Rule 62-528.640(1)(b), and 62-528.640(1)(c), FA.C.,



since no movement of the contamination plumeisexpected to accompany the potass um perman-
ganate process, the Department requeststhat theinformationitemslistedin Rule
62-528.640(1)(b), F.A.C., be considered and included in Remedial Action Plan proposalsasa
matter of good and thorough design practice. Briefly summarized, they are: qudity of water in
theaquifer; quality of theinjected fluid; existing and potential usesof the affected aguifer; and
well congtruction details. Additionaly, each Remedia Action Plan should clearly indicatethe
tota amount of potassium permanganatethat will beinjected.

i. Abandonment of wells: Uponissuance of aSite Rehabilitation Completion Order, or adeclaration of
“No Further Action”, injection wellsshall be abandoned pursuant to Section 62-528.645, FA.C. The
Underground I njection Control Section of the Department shall be notified so that theinjectionwells
can beremoved fromtheinventory tracking list.

J. Sail treatment: For siteswhereonly vadose soil istreated in Situ, using potass um permanganate, or ex
Situ using potass um permanganate and then returned to the excavation pit, it issuggested that the
amount of potassium permanganate applied be such that the treated soil doesnot exceed alowable
limitsfor manganese. Thedirect exposurelimits, aswell asacal culation method for theleachability of
manganese from the vadoseto the underlying groundwater, as of the date of thisletter, appear inthe
Table 11 Soil Cleanup Levelsof Chapter 62-785, FA.C.

ENCLOSURE 2

POTASSIUM PERMANGANATE: SUPPLEMENTAL INFORMATION

Theinformation below, compiled from various sources, may be helpful toreviewersof Remedia Action
Plans prescribing potassium permanganate oxidation. Itisprovided asinformation only and should not be
construed asabsol ute, nor should it be used asasubstitutefor technical judgmentsthat should bemadeona
Stegpecificbasis.

a UIC Noatification: Department of Environmental Protection reviewersof inSituinjection-typeaquifer
remediation plans, regardless of whether in Tallahassee or district offices, must fill intheblanksonthe
enclosure 4 memorandum, whose subject is“ Proposed [ njection Well(s) for In Situ Aquifer
Remediation at aContaminated Site”. The completed form must be submitted to the Underground
Injection Control Section at 2600 Blair Stone Road, Tallahassee, Florida 32399-2400.

Loca governments contracted by the Department to conduct technica reviewsof petroleum Remedial
Action Plansand Remedia Action Plan M odification proposa sareinstructed to follow the Septem-
ber 29, 1998 instructionsfor approva of such documents, and for submittal of the above memoran-
dum. The September 29, 1998 instructionsareincluded in the Bureau of Petroleum Storage Systems
guidance package BPSS-10, titled “In Situ Chemical Additivesfor Petroleum Remediation”, at web
page address /www.dep.state.fl.us/dwm/programs/pep/active.htm.

b. Applications. Potassum permanganate may be used for either in situ or ex situ remediation of ground-
water or soil.



c. Tracemetal analysis. Theresultsof atrace metal impuritiesanalysisfor a3% agueous sol ution of potas-

sium permanganateistabulated below. A dilution cal culation can be performed to estimate their
concentrations at solution strengths other than 3% by weight.

Metal * Technicd  Grade FreeFlow Grade Pharmaceuticd Grade

Unfiltered  Filtered Unfiltered  Filtered Unfiltered Filtered
Barium 0.0772 0.0598 0.0898 0.0457 0.809 0.25
Bayllium  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cadmum <.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium 0.411 0.413 0.392 0.385 0.248 0.261
Nickel <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Sodium 14.57 14.9 14.76 15.97 2.94 2.64
Arsenic 0.18 0.1 0.16 011 0.025 0.016
Lead 0.0036 0.0054 <0.002 <0.002 0.008 <0.002
Antimony  0.0029 0.0028 0.0031 0.003 0.0021 0.0015
Thdlium  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Sdenium  0.006 0.006 0.0015 0.0008 0.004 0.0016
Mercury ~ 0.0029 0.0019 0.0012 0.0012 0.0029 0.0014

* All concentrationsinthetablearemilligramsper liter (mg/l).

* The concentration of theseimpuritiesmay vary dightly from batch to batch because they are natu-
rally occurring, and therefore not necessarily of uniform presenceinthe orefromwhich the potas-
Sum permanganateismanufactured.

d. Characteristic behavior of theprocess: The potassium permanganate oxidation process may causethe

following temporary effectson groundwater at asite: anincreasein the concentration of TDS; an
increasein the concentration of manganese; achangein pH; achangein groundwater color; adight
riseintemperature; andinthe case of chlorinated solvent site cleanups, and increasein the concentra-
tionof chlorides.

e. Reaction productsand by-products. When petroleum hydrocarbons are destroyed by potassium

f. Al

permanganate (KMnO ), the ultimate degradation products are carbon dioxide (CO ) and water

(H O). When chlorinated hydrocarbonsare destroyed, the productsare CO , H O,’and chloride
iorfs. Theby-productsfrom the destruction of both petroleum and chlorinatedf hy8rocarbonswill
include potassium carbonate (K CO ) and manganese dioxide (MnO ). Depending on thetype of
contaminant being remediated afd the naturally occurring chemical séeciesalready present at asite,
theremay be numerous other chemical interactions. Suchinteractionstake placeeven at Sitesthat are
not contaminated, asthe naturally occurring chemical speciesinthegroundwater maintaintheir equilib-
rium.

ot tests: For any innovative remediation product or processthat isproposed for the cleanup of asite,
apilot study proposal shall be submitted for review, and apilot test shall be performed prior to design-
ing atreatment system. If conditionsor the situation at asite do not warrant apilot study, thena
proposal explaining therationalefor the decision not to perform apilot study shall be submitted for
review. Moreinformation about pilot study requirementsfor petroleum site cleanups can befoundin
Section 62-770.700, FA.C.



0. Design parameters. For the preparation of Remedia Action Plansfor petroleum contaminated sites, a
Remedid Action Plan Checklist, whichincludesasection on chemica oxidationisavailable. A
checklistisasoavailablefor dry cleaning solvent site Remedia Action Plans.

h. Operating parameters. The concentration of potassium permanganate injected may be adjusted to meet
each Ste'sspecific needs. Applicationsin Florida, per indication of GTI, may involve concentrations
upto 1.21 percent by weight. Injection flow ratesand injection pressureswill depend on site specific
conditions.

i. Stoichiometry: Each potassum permanganate Remedia Action Plan submitted shouldincludethe esti-
mated mass of the contaminants of concernwhich are present at the site, and theamount of potassium
permanganatethat will be needed to remediatethat given mass. Anamount greater than thetheoreti-
ca minimumislikely to be needed, asnaturally occurring total organic carbon (TOC) will compete
with the contaminantsof concern for oxidation by the potassium permanganate. Theremay alsobea
minimum injection volume (or flow ratein the case of recirculating typere-injection systems) in order
to completely permesate the contaminated area of interest.

J. Aquifer porosity: Although thereare no regulations pertaining to the amount of manganesedioxide
(MnO ), aby-product of the oxidation reaction which may be deposited asimmobile, nonsuspended
solid particlesin an aquifer, each Remedia Action Plan prescribing the potass um permanganate
process should eval uate the potential impact of thissubstance on aquifer porosity, and whether or not
it could hamper the cleanup of future contaminant dischargesinto the sameaquifer at thesamesite.
The Department, based onitsexperiencewith other in situ oxidation process, believesthat the effect
onporosity will beminimal a most Sites.

k. Air monitoring: Itisanticipated that noair emissionsmonitoring will be necessary for the potassum
permanganate processsinceit producesmainly carbon dioxideand water. Additionaly, itisnot
expected that the heat of the exothermic reaction, at the concentrations of potass um permanganate to
be used, will be sufficient to causeair emissionsby volatilizing aportion of the contaminantsbefore
they can beoxidized.

I. Color: Thepermanganateion (MnO -) givessolutionsof potassium permanganateitspurplecolor. Upon
injectioninto an aquifer, it isexpetted that theintensity of thecolor will decreaseasit isdiluted by the
groundwater. Additionally, asthe potassum permanganateis consumed by the chemical reactions
which oxidize both the contaminants of concern and the naturally occurring total organic carbonat a
site, thegroundwater will become clearer asmost of the manganeseis precipitated in theform of
manganesedioxide(MnO ). Chemistsadvisethat problemswith groundwater color can be minimized
by not using too much potdssi um permanganate.

m. Certification: Potassum permanganateiscertified by Nationa Sanitary Foundation (NSF) Standard 60
asadrinking water trestment chemical for disinfection and oxidation, in dosagesup to 50 mg/l. NSF
providesafootnoteasareminder toindicate that thefinished drinking water should be monitored to
ensurethat thelevel of manganese does not exceed the secondary drinking water standard of .05 mg/I
maximum. To ensure compliance, water trestment plants may usefiltration after the addition of potas-
sium permanganateto reduce the manganeseto thedesired level, removing it assolidMnO . Inthe
case of in situinjection-type groundwater remediation at acontaminated sitein Florida, however, for



which theremediator has been granted atemporary variancefor the application of potassum perman-
ganatein concentrationsgreater than .05 mg/l, the maximum dosage granted by thevarianceisgreater
than the 50 mg/l maximum used for drinking water treatment.

n. Additiona information: Chemical and physica propertiesdataabout potass um permanganateisreadily
availableintheliterature. Thereisalsoaweb pageat /www.caruschem.com/CXPOTPER.HTM that
summarizesanumber of propertiesthat may be of interest to atechnical reviewer or the preparer of a
Remedid ActionPlan.

ENCLOSURE 3

IN SITUCHEMICAL OXIDATION SAFETY ADVISORY

Thevolatility of some contaminants may be sendtiveto temperature and there could be asignificant change
in both the concentration and distribution of flammable vapors and/or toxic non-flammable vaporswhen
using aninsitu chemica oxidation method. Thisdynamic environment islesspredictablethan most other
cleanup situations, wherelesspowerful remediation methodsare unableto drivethe cleanup by greatly
changing asite' sestablished equilibrium of contaminantsthat aredistributed amongst thevapor, liquid, and
adsorbed phases. Therefore, both precautionary and preventative measures are appropriate.

Asisthecaseinany petroleum or flammabl e sol vent remediation effort, design considerationsmust take
potential fireand explosion hazardsinto cons deration, so that appropriate equipment and operating proce-
durescan be specified for their prevention. For petroleum cleanups, aRemedid Action Plan Checklist
recognizesthe potentid for afireor explosion, soitincludesremindersregarding thefollowingitems: migra
tion viaunderground conduitsand utilities; lower explosiveleve (LEL); Nationa Electrica Code practices
intended to minimizeignitionsfrom electrical devices, explos on-proof motors, spark-res stant materia sof
construction for vapor blower housingsand impellers; andin the case of thermal oxidizers, itemsto consider
for the prevention of furnace explosions.

TheRemedial Action Plan Checklist for petroleum cleanup siteshasbeen revised to include asection
addressinginsitu chemica oxidation. Theitemslisted below summarize aportion of the checklist and
should be hel pful to preparersand reviewersof insitu chemical oxidation remediation plansinidentifying
potentid fireand explosion hazards. The suggested itemsto consider are, but not necessarily limitedto:

a. thepotential for subsurface migration of vapors, either through pathwaysin the aguifer and soll
itself, or viaunderground conduits such as sewer lines, utilities, sormdrains, etc., and the desti-
nation of those pathways should migration occur;

b. the presenceof free product inthe subsurface, either in underground utilities, or in theform of non-
agueous phaseliquids, which could bevolatilized by the heat of an exothermic chemicd reaction,
in concentrationswhich exceed thelower explosiveleve;

c. thepresence of underground petroleum or flammableliquid storagetanks and dispenser pipelines
which may be near the source of heat generated by chemical oxidation reactions, and measures
to prevent them from exposure to excessive amountsof hest;



d. identification and control of possibleignition sources (el ectrica equipment, devices, and switches,
vehicleexhaust sparks, mechanical sourcesof sparks, etc.) at potential vapor migration pathway
degtinations;

€. monitoring of vapor concentrations, for comparison with lower explosivelevels, a thesiteand/or in
conduitsand other potentia pathways during operation of the chemica oxidation system;

f. thechemical reactantsinvolved and theamount of heet liberated by their reaction;

g. monitoring of aquifer and/or vadosetemperature during treatment;

h. amaximum temperaturethat may betolerated before shutting down the operation isnecessary;
i. control of reactant concentrationsand/or quantitiesasameansof controlling temperature;

J. thepossihility of using avacuum extraction systemto collect vaporsat siteswhere significant
amountsof volatilizationisexpected to occur; and

k. safety of workersinvolved with the actual handling of chemicals.

Theforegoing list should not be applied in blanket fashion, and technical judgments should bemadeona
ste-specificbasis. For chlorinated hydrocarbon remediation viachemical oxidation methods, therisk of a
fireisreduced, sincethose compoundsare not flammable. However, caution should beexercised in order
to prevent therelease or migration of quantitiesand concentrationsof chlorinated vaporsthat may be
harmful fromatoxicological or environmenta standpoint.



Florida Department of
Memorandum Environmental Protection

TO: Richard Deuerling
Division of Water Facilities
Bureau of Resource Protection
Underground Injection Control Section

FROM: (Local programs
see Note 1.)

DATE:

SUBJ Proposed Injection Well(s) for In Situ Aquifer Remediation at a Petroleum Remedial
Action Site

Thisisto notify you of proposed injection well(s) construction for the in situ remediation of ground-
water at a petroleum contaminated site. The following is a description of the site location.

Name:
Address:
City/County:
L atitude/L ongitude:
FDEP Facility Number:

The design of the injection-type aquifer remediation system consists of the following:

Areal extent of contamination (square feet):

Number of injection wells:
Composition of injected fluid (See note 2)
(ingredient, wt. %):

Injection volume per well (gallons):
Single or multiple injection events:
Injection volume total (all wells, all events):

Note 1.Local programs are not authorized to approve underground injections into aquifers.

Reason: The Department, per agreement with EPA, has been delegated this authority but is not
allowed to delegate it any further. Local programs should arrange with either Department district
offices or Department headquarters to approve such injections after reviewing the Remedial Action
Plan.

Note 2.Complete chemical analysis of injected fluid is required by Chapter 62-528, Florida Adminis-
trative Code (no exceptions). Proprietary formulations shall make confidential disclosure. Injected
fluids must meet drinking water standards of Chapter 62-550, F.A.C., unless an exemption or vari-
ance has been granted.



Richard Deuerling
Page Two
Date:

A site map showing the areal extent of the groundwater contamination plume and the location and
spacing of injection wellsis attached.

Excerpts from the remedia action plan which describe the site lithology are attached. The following
isasummary description of the affected aquifer:

Name of aquifer:
Depth to groundwater (feet):
Aquifer thickness (feet):

A schematic of the injection well(s) is attached. The following is a summary:

Depth of well (feet):
Screened interval: to feet below surface
WEell casing diameter (inches):
Bore hole diameter:

If direct-push type well(s), describe

diameter (inches): and depth (feet):

The in situ injection-type aquifer remediation plan for this petroleum contaminated siteis a design
intended to meet the groundwater petroleum cleanup criteria set forth in Chapter 62-770, F.A.C.
Additionally, all other groundwater standards will be met at the time of project completion for any
residuals associated with the ingredients of the injected remediation products, and any byproducts or
intermediates produced as aresult of the chemical or biochemical transformation of those ingredients
or the contaminating petroleum during their use. Applicable primary and secondary drinking water
standards are set forth in Chapter 62-550, F.A.C., and additional groudwater quality criteriaare set
forth in Chapter 62-520, F.A.C.

The remedial action plan estimates that the site remediation will take months. We will
notify you if there are any modifications to the remediation strategy which will affect the injection
well design or the chemical composition and volume of the injected remediation product(s).

The proposed remediation system was approved on by aRemedial Action Plan Ap-
proval Order (or other enforceable document) signed by the Director of the Division of Waste Man-
agement (copy attached). The remediation system installation is expected to commence within 60
days. Pleasecall me at if you require any additional information.



