May 6, 1999

Mr. Mark Ryckman

Remtech Engineers

200 North Cobb Parkway, Suite 208
Marietta, Georgia30068

Re HC-2000
Dear Mr. Ryckman:

The Bureau of Petroleum Storage Systems hereby accepts HC-2000 asaproduct for both in situ and ex
situ bioremediation of soil and groundwater at petroleum and other suitable hazardous waste contaminated
stesinHorida. Asindicatedin Remtech’ssubmittal of information, the product isanon-toxic, non-aller-
genic, biodegradablemixture of proteins, enzymes, micronutrients, and emulsifiers. It doesnot contain
bacteriaor other microorganismsbut rather stimulatestheactivity of theindigenous contaminant-degrading
microorganismsalready present at aremediation site. Enclosure 1isaproprietary chemica andysis
voucher for the product.

For vadose remediation wherethe underlying groundwater will not be affected by leaching of thisproduct,
there areno specia concerns beyond those which would normally need to be addressed in preparing a
Remedia Action Plan and conducting acleanup in accordance with the petrol eum cleanup requirements of
Chapter 62-770, FloridaAdministrative Code (FA.C.). For ex situ groundwater treatment, wherean
aboveground trestment system produces effluent meeting the petroleum cleanup criteriaof Chapter 62-770,
F.A.C., and thedrinking water standards of Chapter 62-550, F.A.C., for disposal viarechargegallery or
NPDES permit, thereareno specia concerns. But for in situ groundwater remediation, viainjection of
productsinto an aquifer, there are underground injection control (UIC) regulationsthat must be observed.
Sinceinsituaguifer remediationviainjectionislikely to bethemost common application of thisproduct, the
bulk of theregulatory requirementsdiscussed herein will bedirected to that topic.

The bureau recognizesHC-2000 asaviable product for the bioremediation of petroleum contaminated sites
inFlorida. Thereareno objectionstoitsuseprovided: (a) the considerationsof thisletter aretakeninto
account; (b) aRemedial Action Planisapproved by the Department; and (c) applicableand appropriate
underground i njection control regulations are observed when the product isused for in situ remediation.

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. Vendor’s must then market the products and processes on their own merits
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regarding performance, cost, and safety in compari son to competing aternativesin the marketplace. For
HC-2000, themgjor environmental and regulatory considerationsare set forthin enclosure 2.

Preparersof Remedia Action Plansare advised toincludeacopy of thisletter inthe appendix of plansthey
submit, and call attentionto it inthetext of their document. Inthisway, technical reviewersthroughout the
statewill beinformed that you have contacted the Department of Environmental Protectioninregardto HC-
2000. Toaidthosereviewers, the Bureau of Petroleum Storage Systems provides supplemental information
asenclosure 3.

The Department reservestheright to revokeits acceptance of any product or processif the nature or
composition of either or any of itsprincipal and proprietary ingredients, or its performance hasbeen falsely
represented. Additionally, Department acceptance of any product or processdoes not imply it hasbeen
deemed applicablefor al cleanup situations, or that it is preferred over other treatment or cleanup tech-
niquesinany particular case. A site specific evaluation of applicability and cost-effectivenessmust be
consdered for any product or process, whether conventional or innovative, and adequate Site specific
designdetaillsmust be provided in Remedia Action Plans prescribing the product or process. You may
contact me at 850/487-3299 if thereare any questions.

Sincerdy,

Rick Ruscito, PE.
Bureau of Petroleum Storage Systems

C W. Evans- FDEP/Tallahassee
T. Conrardy - FDEP/Tallahassee
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May 6, 1999

Mr. Mark Ryckman

Remtech Engineers

200 North Cobb Parkway, Suite 208
Marietta, Georgia30068

Re: Proprietary Chemical AnalysisVoucher
Dear Mr. Ryckman:

TheBureau of Petroleum Storage Systems hereby acknowledgesreceipt of aconfidentia disclosuredated
April 19, 1999, by Remtech Engineers, regarding the proprietary analysisof the remediation product called
HC-2000, whichisanon-toxic, non-allergenic, biodegradable mixture of proteins, enzymes, micronutrients,
andemulsfiers.

Having reviewed the confidential disclosure, wehereby vouchfor theanalys's, and indicate that none of the
measured parameters exceeds adrinking water standard set forth in Chapter 62-550, FloridaAdministra-
tiveCode (FA.C.), whichisreferenced by Chapter 62-528, F.A.C., asan underground injection control
requirement.

The Bureau of Petroleum Storage Systems assumesthat Remtech Engineers, based on knowledge of its
own proprietary product, and after reviewing applicable chapters of the Florida Administrative Code,
determined that submittal of analytical resultsfor seven specific parametersisan appropriate chemical
analysisdisclosure. Fromthis, the bureau surmisesthat no other ingredients, chemical species, or
byproductsformed asaresult of using the productswill result inaviolation of any applicableregulations.
Regardlessof our surmising, it should be clearly understood by Remtech Engineersand usersof the product
that the obligation to comply with all applicablerulesand regulationsultimately restswith them and not the
Bureau of Petroleum Storage Systems.

For underground injection control purposes, remediation plans prescribing HC-2000 must disclosethe
volumeand composition of thefluid to beinjected into an aquifer. Sincethe compositionisproprietary, it
will sufficetoindicatethe overal concentration of the solution and then provide afootnoteindicating that a
one-time confidential disclosureof aproprietary analysis has been submitted to the Department and ac-
cepted. Reference should bemadetotheorigina April 19, 1999 disclosure, and acopy of thisvoucher
should beincluded asan appendix in the plan.

Remediation plan reviewersfor petroleum contaminated site applicationsinvol ving HC-2000 may contact
Rick Ruscito at (850) 487-3299.

Sincerdy,

Rick Ruscito, PE.
Bureau of Petroleum Storage Systems



ENCLOSURE 2

HC-2000: ENVIRONMENTAL AND REGULATORY INFORMATION

For HC-2000, the mgor environmental and regulatory concernsare discussed below..

a Applicablerulesandregulations: The onusshall be on Remtech Engineersand usersof HC-2000to
observeadl applicableregulations, particul arly those regarding underground injection control and
groundwater quality. All applicablegroundwater contaminant standards shall be met at thetime of
project completion for the contaminantsof concern, any residual s associated with theingredients of
HC-2000, and any byproducts produced asaresult of chemical or biochemica reactionsinvolving
thoseingredients. Thefollowing chaptersof the FloridaAdministrative Codeare cited asapplicable
but should not be construed asan exhaustivelist: 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, FA.C., for groundwater permitting and monitoring requirements; Chapter 62-528, FA.C.,
for underground injection control, particularly Part V, for Class V, Group 4 aquifer remediation
projects; and Chapter 62-770, FA.C., for petroleum cleanup criteria.

A noteworthy aspect of theminimum criteriaset forth in Chapter 62-520, FA.C., isthat it requires
groundwater to befreefrom substanceswhich are harmful to plants, animals, and organisms, and free
from substancesthat are carcinogenic, mutagenic, teratogenic or toxic to human beings. In effect,
these“freefrom” requirementsformacatchal. They closewhat would otherwisebealoopholeinthe
regulationsby preventing injection of apotentialy harmful product inthe event that any of itsingredi-
entsisnot regulated asaspecific primary or secondary drinking water contaminant.

b. Injectionwell permit: Theissuanceof asite specific Remedia Action Plan Approva Order, by either the
Bureau of Petroleum Storage Systems or the Bureau of Waste Cleanup, for injection-type aquifer
remediation congtitutesthegranting of aClass V injection well permit.

c¢. Groundwater injection standards: For insitu agquifer remediation, the composition of aninjected 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), F.A.C. For HC-2000 [whichisshipped inaconcentrated
formwithapH of approximately 3.1t0 6.0, and diluted with water in volumetric ratiosof 16:1
(water:concentrate) and greater prior to injection] no exceedance of the primary or secondary drinking
water standards, including pH, isexpected. At thesedilutionratios, itisexpected that the pH of the
resulting injection mixturewill meet the secondary drinking water standard, whichisan alowablerange
from6.5t08.5. However, if thereisever asituationinwhichinjection of amore concentrated formis
desired, thenit should befirst ascertained that the pH of the sol ution meetsthe requirement, and that
no other drinking water standard, either primary or secondary, or the minimum groundwater criteria,
will be exceeded.

d. Recirculating loop-typeinjections. The Bureau of Petroleum Storage Systemshasno objectionto the
useof HC-2000in any type of equipment configuration, provided al applicableand appropriaterules
and regulationsare observed. System configurationsmay includedirect one-timeinjection of the



product, or recircul ating loop-typeinjectionsin which contaminated groundwater isrecovered, com-
bined with the product above ground, and either partially or totally treated above ground prior to
reinjectioninto the contaminated zone of asite.

Inthe case of Comprehensve Environmental Response, Compensation, and Liability Act (CERCLA)
and Resource Conservation and Recovery Act (RCRA) site cleanups, the United States Environmen-
tal Protection Agency’s (EPA) Office of Solid Waste and Emergency Response, through OSWER
Directive No. 9234.1-06, indicatesthat contaminated groundwater which hasbeen partially treated
maly bereinjected under certain conditions. Theconditionsareasfollows: (1) theinjectionisa
CERCLA response action or RCRA corrective action; (2) the contaminated groundwater istreated to
substantially reduce hazardous constituents prior to each injection; and (3) theresponse action or
correctiveactionissufficient to protect human heal th and the environment upon completion.

For non-CERCLA and non-RCRA cleanup sites, which typically include gasoline stationsand dry
cleaners, the EPA'sdirective doesnot apply. Inthese cases, in order to operate arecirculating loop-
typeinjection systemwithout violating underground injection control regulations, it will benecessary to
totally treat recovered groundwater (above ground) to applicablewater quality standardsprior to
reinjection asamixturewith HC-2000 for in Situ remediation. Whilethismay not be ascost-effective
asapartia treatment system, it ftill offersacost-effectiveness advantage over conventiona pump-and-
treat systems. Nevertheless, the Bureau of Petroleum Storage Systems encouragesthe use of the
“total treat” approach until changesinrulesand regulationsallow only apartia treatment prior to
reinjection at non-CERCLA and non-RCRA sites.

e. Utilization of wells: If aremediation site happensto have an abundance of monitoring wells, thenthe
Department has no objection to the use of somewellsfor the application of HC-2000. However, no
“designated” monitoring well, dedicated to thetracking of remediation progress(by sampling), shall be
used to apply HC-2000. Thiswill avoid premature conclusionsthat the entire site meetscleanup
gods. By making surethat designated tracking wellsare not a so used for treatment, therewill be
more assurancethat the treatment process has permeated theentiresiteand that it did not remain
locdlized to theareaimmediately surrounding eachinjectionwell.

f. Groundwater monitoring:

1. Activeremediation petroleum monitoring: During the period of activeremediation, groundwater
shdl bemonitored for contaminantsof concern in accordancewith therequirementsset forthin
Section 62-770.700, F.A.C. Two noteworthy ruleswithin that section are 62-770.700(3)(i),
F.A.C., for frequency of sampling, and 62-770.700(5)(f), FEA.C., which requiresasampling
schedulefor bioremediation. For non-petroleum cleanups, the monitoring should be conducted
inaccordancewith the provisionsof an approved Remedial Action Plan.

2. Post remediation petroleum monitoring: At least one (1) year of quarterly post remediation
groundwater monitoring for contaminantsof concern shall be conducted at aminimum of two (2)
wells, onelocated inthe areaof maximum petroleum contamination, the other downgradient of
the area of maximum petroleum contamination, pursuant to Section 62-770.750, FA.C. For
non-petroleum cleanups, the monitoring should be conducted in accordance with the provisions
of an approved Remedia Action Plan.



3. Underground injection control monitoring: Sincetheinjected HC-2000 (whichisdiluted with
water in volumetric ratiosof approximately 16:1 and greater prior to injection) doesnot exceed
any primary or secondary drinking water standards, the department, pursuant to underground
injection control Rules62-528.615(1)(b)1 and (2), FA.C., hasdetermined that no monitoring of
itsingredientsfor the purposes of underground injection control isnecessary.

0. Background samples: Prior to commencement of in Situinjection-type aquifer remediation projects, the
department recommendsthe sampling of at least one (1) monitoring well located upgradient of the
petroleum contamination plume, or at least one (1) non-upgradient monitoring well, located beyond the
edge of the plume, for the background concentration of selected key bioremediation parameters. If
morethan onewell issampled, then the average value of each parameter can be used asthe back-
ground vaduefor thesite.

h. Underground injection control inventory: Remedial 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 asenclosure4.

i. Operation:

1. Avoidanceof migration: For insituinjection-typeaguifer remediation projects, injection of HC-
2000 shall be performed in such away, and at such arate and volume, that no undesirable
migration of either the product’ singredients or the contaminantsof concernintheaguifer results,
pursuant to Rule 62-528.630(3), FA.C.

2. Underground injection control operating permit: Although an operating permitisnot required for
aquifer remediation wells pursuant to Rule 62-528.640(1)(b), and 62-528.640(1)(c), FA.C.,
since no movement of the petroleum contamination plumeis expected to accompany theHC-
2000 treatment process, the department requeststhat theinformation itemslistedin 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
wdll congtruction details. Additiondly, each Remedia Action Plan should dearly indicatethe
total volume of fluid and the concentration of productsthat will beinjected.

3. Operating parameter measurements. Rule62-770.700(9)(h), FA.C., setsforth frequency require-
mentsfor the measurement of bioremediation operating parameters such as dissolved oxygen
levels, ratesof nutrient addition, temperature, etc. It asoincludesan optionfor reductioninthe
frequency or discontinuation of some measurementsin Stuationswhen appropriate.

J. Abandonment of wells: Upon issuance of apetroleum Site Rehabilitation Completion Order, or adecla-
ration of “No Further Action”, injection wellsshall be abandoned pursuant to Section 62-528.645,
F.A.C. TheUnderground Injection Control Section of the Department shall be notified so that the
injectionwellscan beremoved fromtheinventory tracking list.



ENCLOSURE 3
HC-2000: SUPPLEMENTAL INFORMATION

Theinformation below, compiled from severa sources, may be helpful toreviewersof Remedial Action
Plansprescribing bioremediation.

a. Natureof the product: HC-2000 doesnot contain bacteria. Instead, it isaformulation which stimulates
activity of indigenousbacteriaaready present at apetroleum or hydrocarbon contaminated site. If
sufficient oxygenisnot present at asitefor aerobic biodegradation, then it may beadded artificialy,
either by air sparging other suitable meansfor groundwater, or by tilling, inthe case of ex situ soil
remediation.

b. Department of Environmental Protection reviewersof in Stuinjection-type aquifer remediation plans,
regardlessof whether in Tallahassee or district offices, must fill in the blankson the enclosure 4 memo-
randum, whose subject is“ Proposed I njection Well(s) for In Situ Aquifer Remediation at aPetroleum
Remedia Action Site”. Thecompleted form must be submitted to the Underground I njection Control
Section at 2600 Blair Stone Road, Tallahassee, Florida 32399-2400.

Only reviewerswithin the department and itsdigtrict officesmay approvein Situinjection-type
remediation plansin which the approval congtitutestheissuanceof aClassV injection permit; loca
programs are not authorized to grant such approvals. Reason: Thereason: athough an arrangement
between the US Environmenta Protection Agency and the department del egates underground injec-
tion control authority to the Department, it does not alow the department to del egate that authority any
further. Thisincludesdel egation to the department’s contracted remediation review agenciessuch as
those operated by the countiesand other local governments. 1njection approval instructionsto the
local programs can befound in the Bureau of Petroleum Storage Systems guidance document
BPSS-10for in Situ chemical additivesat web page/www?2.dep.state.fl.us'waste/programs/pep/
remediation/index.htm.

c. Pilot study: For bioremediation, per rule 62-770.700(2), FA.C., apilot study proposal shall be submit-
ted for review, and apilot test shall be performed prior to designing atreatment system. If conditions
or thesituation at asitedo not warrant apilot study, then aproposal explaining therationaefor the
decision not to performapilot study shall be submitted for review. Thestate' stechnical reviewersare
encouraged to usejudgment in balancing cost and the need for technical information to be obtained
fromapilot study. Insome cases, only abiotreatability test may suffice. Inother cases, perhapsonly
asampling of thestefor parametersindicative of bioremediation could serveinlieu of apilot test, to
show that somebioremediationisaready occurring naturally and that it may be conduciveto enhance-
ments. Remtech Engineers, inthe case of HC-2000, indicatesthat pilot testswhich determinean
effectiveradiusof influence, for theintroduction of oxygeninto thevadose and groundwater, are
important to their design of an effectivefull-scaesystem.

d. Bacteria: Itisgenerally reported (on atotal weight basis) that bacteriaare approximately 70to 80
percent water. Onadry weight basis, approximately 95 percent of the compositionisrepresented by
5 elements:. carbon, oxygen, nitrogen, hydrogen, and phosphorus. At apetroleum remediationsite, it



isintended that the source of carbon for the growth of bacteriawill comefrom the petroleum hydro-
carbonsthemselves. Naturally-occurring organic carbon at asite can also serve asacarbon source
for bacteria. Depending on site'sspecific conditions, the remaining four eementsmust either be
availablenaturaly, or added asmacronutrientsin order to stimulate bioremediation. Micronutrients
must also be present for bacteriato grow.

e. Degradation products: Carbon dioxide and water are the ultimate products of aerobic and most anaero-
bic biodegradations of hydrocarbons. 1nthe case of methanogenesis, an anaerobic process, carbon
dioxideand methaneare produced. Theintermediate productsof aerobic degradation may include
simpleacids, acohols, and fatty acids. Aerobic processes use oxygen asan el ectron acceptor to
produce carbon dioxide and water.

f. Parameters. Thefollowing parametersmay be useful in determining the potential for bioremediationat a
site, or whether bioremediationisalready occurring. They were selected from alist that appearsinthe
publication“In Situ Treatment Technology” by E. Nyer et d., LewisPublishers, 1996. Theparam-
etersare: dissolved oxygen; redox potentia; pH; temperature; specific conductance; volatile organic
compounds; nitrate; nitrite; ammonianitrogen; manganese (total and dissolved); iron (total, dissolved,
andferrous); sulfate; sulfide; and total organic carbon. Gaseous parametersinclude: carbon dioxide,
oxygen, nitrogen, and methane. Other parametersthat may be helpful are chemica oxygen demand,
biochemical oxygen demand, and total organic carbon. Preparersof bioremediation plansand their
reviewersshould determinewhich parameters, if any, should beinvestigated on asite specificbasis.

0. Dosageand application: Information accompanying the submittal of HC-2000 literaturefrom Remtech
indicatesthat the product istypically diluted with water in volumetric ratiosof 16:1 or greater. Asa
rough ruleof thumb, theamount of product needed to remediate agiven volume of contaminated
mediaisasfollows: 1 gallon of concentratefor every 3to 10 cubic yardsof soil; and 1 gallon of
concentratefor every 3to 7 cubic yardsof aquifer. Theactua amount applied at any given sitewill
depend on site conditions and the mass of contaminants present.

For soil remediation, weekly pul sed applicationsof 1:16 (concentrate:water) solutionsare made,
sometimeswith two applicationsduring thefirst two daysof theinitia application to expedite matters.
For remediation of surface soil at depthsof 2 feet or less, the product may be applied topically. For
depthsgreater thantwo feet, infiltration galleries, injection wells, or adeviceknow asRemtech’s
Underground Mist Applicator may beused. Soil moisture content should be maintained at 70-80
percent of field holding capacity. Depending onthesituation, air may be added to the soil viatilling or
aninsitubioventing system. For ruleof thumb purposes, soil remediation may rangefrom3to 16
weeks.

For groundwater remedi ation, the applicationsaretypically weekly pulsedinjectionsof 1:30to0 1:50
concentrateto water solutionsfor aperiod of 12 to 20 weeks. Theduration, asarule of thumb, may
rangefrom 12 to 20 weeks.

h. Limitations: HC-2000 isnot recommended for bulk removal of free product. Also, itwill not work asa
stand alone product at Steswhere no indigenousbacteriaexist, and it will not work at siteswherehigh
concentrationsof sterilantsthat inhibit microbid activity exis.



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.
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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.



