Department of
Environmental Protection

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

March 28, 2002

M. Russell Schindler

Arreri can Renedi ation

8666 East Traverse Hi ghway
Traverse City, M chigan 49684

Re: PER- PETUAL
Dear M. Schindl er:

The Bureau of Petrol eum Storage Systens hereby accepts PER-PETUAL as a system for
in situ injection-type chenical oxidation and/or biorenediation of petroleum and
ot her suitable contam nants in groundwater and soil. As indicated in the

i nformati on you provided, it is a patent-pending system intended to be of |ow
installation and operating costs, that can inject hydrogen peroxide in
concentrations ranging from1l to 40 percent. For chemical oxidation, the hydrogen
per oxi de acts as an oxidizer, and for biorenediation it acts as a source of oxygen
for the indigenous nicroorgani sms feeding on the contam nants at a renediation
site.

Readers of this acceptance letter, who nay be accustoned to catal yzed hydrogen
peroxi de reactions for site remedi ation via chenical oxidiation, nmay want to note
that PER- PETUAL does not use a catalyst. The bureau has no objections to the use
of a catal yst, however, provided it neets all applicable and appropriate
underground injection control regulations in Chapter 62-528, Florida

Admi ni strative Code (F.A C).

For vadose renedi ati on where the underlying groundwater will not be affected by

| eaching of this product, there are no special concerns beyond those which woul d
normal |y need to be addressed in preparing a Renedial Action Plan and conducting a
cl eanup in accordance with the petrol eum cl eanup requirenents of Chapter 62-770,
F.A.C. For ex situ groundwater treatnment, where an aboveground treatnent system
produces effluent neeting the petroleumcleanup criteria of Chapter 62-770,

F.A. C., and the drinking water standards of Chapter 62-550, F.A C., for disposa
via recharge gallery or NPDES pernmit, there are no special concerns. But for in
situ groundwater renediation, via direct injection of PER- PETUAL into an aquifer
there are underground injection control regulations that nmust be observed. Since
in situ aquifer renediation via injection is likely to be the nost comon
application of this process, the bulk of the regulatory requirenments discussed
herein will be directed to that topic.

The bureau recogni zes PER-PETUAL as a viable systemfor the remedi ati on of
petrol eum contam nated sites in Florida. There are no objections to its use
provided: (a) the considerations of this letter are taken into account; (b) a
Renedi al Action Plan is approved by the Departnent; and (c) applicable and
appropriate underground injection control regulations applying to injection-type
in situ aquifer renediation are observed. For PER-PETUAL, the nmjor environnental
and regul atory considerations are set forth in enclosure 1.
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VWil e the Departnent of Environmental Protection does not provide endorsenent of
specific or brand name renedi ati on products or processes, it does recognize the
need to deternine their acceptability froman environmental standpoint with
respect to applicable rules and regul ations, and the interests of public health,
safety, and welfare. Vendors nust then nmarket the products and processes on their
own nerits regarding performance, cost and safety in conparison to conpeting
alternatives in the marketplace. In no way, however, shall this regulatory letter
of acceptance be construed as certification of product performance. Additionally,
the Department enphasizes a distinction between regul atory “acceptance” and
approval : products and processes are accepted but they are not approved.

Those who prepare Renedial Action Plans may 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 throughout the state will be infornmed
that you have contacted the Departnent of Environmental Protection to inquire
about PER-PETUAL' s environnental acceptability. To aid those reviewers, the
Bureau of Petrol eum Storage Systens provides suppl emental information as
enclosure 2. Additionally, since the chenical oxidation node of this renediation
process involves an exothermic reaction, appropriate safety topics should be
considered. An in situ chemical oxidation safety advisory is included as

encl osure 3.

The Departnment reserves the right to revoke its acceptance of a product or process
if its nature or performance has been falsely represented. Additionally,
Department acceptance of any product or process does not inply it has been deened
applicable for all cleanup situations, or that it is preferred over other
treatnment or cleanup techniques in any particular case. A site-specific

eval uation of applicability and cost-effectiveness nust be considered for any
product or process, whether conventional or innovative, and adequate site-specific
design details nust be provided in Renedial Action Plans prescribing the product
or process. You nmay contact nme at 850/487-3299 if there are any questions.

Si ncerely,

Rick Ruscito, P.E
Bureau of Petrol eum Storage Systens

C: T. Conrardy - FDEP/ Tal | ahassee

ppl #173

| NN_082. doc
3/ 28/ 2002



For

PER-PETUAL
March 28, 2002

ENCLOSURE 1

ENVI RONMVENTAL AND REGULATORY | NFORVATI ON

PER- PETUAL, the major environnental and regulatory concerns are listed

bel ow.

a.

Regul ati ons and groundwat er standards: The onus shall be on users of PER-
PETUAL to ensure that all applicable groundwater standards will be net at
the time of project conpletion, for the contam nants of concern, any

resi dual s associated with the reagents of PER-PETUAL, and any byproducts
produced as a result of chemical or biochenical reactions involving those
reagents. The follow ng chapters of the Florida Admi nistrative Code are
cited: Chapter 62-550, F.A.C., for primary and secondary water quality

st andards; Chapter 62-520, F.A C. for groundwater classes and standards;
Chapter 62-522, F.A C., for groundwater pernmitting and nonitoring

requi renents; Chapter 62-528, F.A. C., for underground injection control
particularly Part V, for Cdass V, Goup 4 aquifer renediation projects;
Chapter 62-770, F.A.C., for petroleumcleanup criteria; and Chapter
62-777, F.A.C., for cleanup target levels. As a convenience, these
chapters are available at the Departnment’s web site, www. dep.state.fl.us,
as “rules”.

A noteworthy aspect of the mnimumcriteria set forth in Chapter 62-520,
F.AC, is that it requires groundwater to be free from substances that
are harnful to plants, animals, and organisns, and free from substances
that are carcinogenic, mutagenic, teratogenic or toxic to human bei ngs.
In effect, these “free from requirenments forma catchall. They close
what woul d otherwi se be a | oophole in the regulations by preventing
injection of a potentially harnful product in the event that any of its
ingredients is not regulated as a specific primary or secondary drinking
wat er cont ami nant.

Injection well permit: The issuance of a site-specific Renedial Action
Pl an Approval Order by either the Bureau of Petrol eum Storage Systens or
the Bureau of Waste C eanup, for remediation via injection of PER PETUAL
into an aquifer, constitutes the granting of a Class V injection well
permt.

Groundwat er injection standards: For in situ aquifer renediation
pursuant to Chapter 62-528, F.A. C., the conposition of an injected fluid
nmust neet the drinking water standards set forth in Chapter 62-550,
F.A.C., and the m ni num groundwater criteria described in Chapter 62-520,
F.A.C. Additionally, the m nimum groundwater criteria set forth in
Chapter 62-777, F.A C., apply. The pH of the hydrogen peroxide solution
i njected by the PER-PETUAL system does not neet the secondary drinking
wat er standard for pH, which is an all owabl e range of 6.5-8.5.

Therefore, in order to use PER-PETUAL for injection-type in situ aquifer
renmedi ation, rule 62-522.300(2)(c), F.A C., nust be applied to the
secondary paraneter pH.

Rul e 62-522.300(2)(c), F.A C, effective August 27, 2001, for aquifer
renmedi ati on purposes, allows a tenporary zone of discharge, wthin which
a tenporary exceedance of the primary and secondary drinking water
standards associated with the prime reagents of the chemicals used to
remedi ate an aquifer will be tolerated. |In order to conply with the
rul e, a Departnent-approved site-specific renediation plan proposing PER
PETUAL nust: (a) identify pH as the secondary paraneter that is not net
by the conposition of the fluid to be injected; (b) indicate the size and
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duration of the tenmporary zone of discharge; and (c) include groundwater
nmoni toring of the secondary parameter pH A discussion of Rule
62-522.300(2)(c), F.A C, can be found in guidance docunent BPSS-10,

“In Situ Chem cal Additives”, at Bureau of Petrol eum Storage Systens web
page wwv. dep. state. fl.us/waste/ categories/pcp/ pages/active. htm

Uilization of wells: |If a renediation site happens to have an abundance
of nmonitoring wells, then the Departnent has no objection to the use of
sone wells for the application of PER-PETUAL. However, no “desi gnated”
nmonitoring well, dedicated to the tracking of remediation progress (by
sanpling) shall be used to apply PER-PETUAL injection fluid. This wll
avoi d premature conclusions that the entire site neets cl eanup goals. By
maki ng sure that designated tracking wells are not also used for
treatnment, there will be nore assurance that the treatnent process has
pernmeated the entire site and that it did not renmain | ocalized to the
area i medi ately surroundi ng each injection well.

G oundwat er nonitoring:

1. Active renediation nonitoring of petroleum During the period of
active renedi ati on, groundwater shall be nonitored for petrol eum
contam nants of concern in accordance with the requirenents set forth
in Section 62-770.700, F.A.C. For non-petrol eum cl eanups, the
noni toring should be conducted in accordance with the provisions of
an approved Renedi al Action Pl an.

2. Post renediation nonitoring of petroleum During the period of post
active renedi ation, groundwater nonitoring for petrol eum contani nants
of concern shall be conducted in accordance with the requirements set
forth in Section 62-770.750, F.A.C. For non-petrol eum cl eanups, the
noni toring should be conducted in accordance with the provisions of
an approved Renedial Action Plan

3. Mnitoring for underground injection control purposes: For
PER- PETUAL, pursuant to rule 62-522.300(2)(c), F.A C., groundwater
nmoni toring of the secondary drinking paraneter pH nmust be addressed
in a Departnment-approved Renedi al Action Plan

Underground injection control inventory: Renedial Action Plans

prescribing in situ aquifer injection-type remediation shall include
i nformati on pursuant to Rule 62-528.630(2)(c)1 through 6, F.A C., for the
i nventory purposes of underground injection control. Per Rule

62-528.630(2)(c), F.A C, aquifer renediation projects involving
injection wells nay be authorized under the provisions of a Renedi al
Action Plan, provided the construction, operation, and nonitoring

requi renents of Chapter 62-528, F.A C., are net. A nenorandum outlining
the inventory information about injection-type aquifer renediation plans,
to be transnitted by Departnent reviewers, to the Underground Injection
Control Section is provided as encl osure 4.

Avoi dance of migration: For in situ injection-type aquifer renediation
projects, injection of PER-PETUAL shall be perforned in such a way, and
at such a rate and volune, that no undesirable mgration of either the
injected fluid or the contaminants of concern in the aquifer results,
pursuant to Rule 62-528.630(3), F. A C

Operating paraneters: Section 62-770.700, F.A . C., sets forth frequency
requi renents for the neasurenent of biorenediation operating paraneters
such as dissol ved oxygen levels, rates of nutrient addition, tenperature,
etc. It also includes an option for reduction in the frequency or
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di scontinuati on of sonme measurenents in situations when appropriate. The
nmeasur enent of these operating paraneters apply when PER-PETUAL is used
in its bioremediation node.

Abandonment of wells: Upon issuance of a petroleum Site Rehabilitation
Conpl etion Order, or a declaration of “No Further Action”, injection
wel | s shall be abandoned pursuant to Section 62-528.645, F.A. C. The
Underground Injection Control Section of the Departnent shall be notified
so that the injection wells can be renoved fromthe inventory-tracking
list.
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ENCLOSURE 2

SUPPLEMENTAL | NFORVATI ON

The informati on bel ow, conpiled fromseveral sources, may be hel pful to
revi ewers of Renedial Action Plans proposing the PER PETUAL system

a. Nature of the system PER-PETUAL is an in situ injection-type renediation
system for groundwater and soil, that injects hydrogen peroxide in
concentrations ranging from1l to 40 percent. For chemical oxidation, the
hydrogen peroxi de acts as an oxidi zer, and for biorenediation it acts as
a source of oxygen for the indigenous m croorgani snms feeding on the
contam nants at a renediation site. 1In its chem cal oxidation node,

PER- PETUAL i nj ects hydrogen peroxide, but not a catal yst, although the
bureau has no objections to a catalyst, provided it neets all applicable
and appropriate underground injection control regulations in Chapter
62-528, F. A C

PER- PETUAL is intended to be a systemof |low installation and operating
cost. One of its cost-saving features is the use of either conpressed
air or a conpressed inert gas to provide the driving force for the

i njection of hydrogen peroxide. In this way, the cost of installing and
operating a punp is elininated.

b. Departnment of Environmental Protection reviewers of injection-type in situ
aqui fer renmedi ati on plans, regardl ess of whether in Tall ahassee or

district offices, must fill in the blanks on the enclosure 4 nmenorandum
whose subject is “Proposed Injection Wll(s) for In Situ Aquifer
Renedi ation at a Petrol eum Renedial Action Site”. The conpleted form

nmust be submitted to the Underground Injection Control Section at
2600 Bl air Stone Road, Tall ahassee, Florida 32399-2400.

Only the appropriate bureau chiefs and division directors within the
Departnent and its district offices nay sign in situ injection-type
renedi ati on plan approval orders that constitute the granting of a
Cass Vinjection permt. Local programstaff may review such plans but
are not authorized to sign the approval orders. Reason: Although an
arrangenent between the Environnental Protection Agency and the

Depart ment del egates underground injection control authority to the
Department, it does not allow the Departnment to del egate that authority
any further. This includes delegation to the Departnment’s contracted
renedi ati on revi ew agenci es such as those operated by the counties and
ot her | ocal governnents.

c. Pilot study: For biorenediation and innovative technol ogies, per Section
62-770.700, F.A. C., a pilot study proposal shall be subnmitted for review,
and a pilot test shall be performed prior to designing a treatnent
system If conditions or the situation at a site do not warrant a pil ot
study, then a proposal explaining the rationale to forego a pilot study
shall be subnitted for review. The state’'s technical reviewers are
encouraged to use judgrment in balancing cost and the need for technica
information to be obtained froma pilot study.

d. Degradation products: Carbon dioxide and water are the ultimate products
of both chem cal oxidation and the bi odegradati on of hydrocarbons. Wen
chl ori nated hydrocarbons are degraded, these degradation products will
al so be acconpani ed by chloride ions as well.
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Dosage and application rate: The manufacturer of PER-PETUAL indicates
that neasurements of operating paranmeters are used to make adjustnments in
the dosage and rate of hydrogen peroxide injection, for optinal
performance of the systemover the life of the project. The Bureau of
Petrol eum St orage Systens believes this site-specific approach to

optim zation is cost-effective, and beneficial to the environment as well
since it limts the injected anbunt of hydrogen peroxide to the m ni num
needed to acconplish a cl eanup.
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ENCLOSURE 3
IN SI TU CHEM CAL OXI DATI ON SAFETY ADVI SORY

The volatility of some contam nants may be sensitive to tenperature and there
could be a significant change in both the concentration and distribution of

fl anmabl e vapors and/ or toxic non-flanmabl e vapors when using an in situ

chem cal oxidation nethod. This dynanic environment is |less predictable than
nost ot her cleanup situations, where | ess powerful remediation nmethods are
unable to drive the cleanup by greatly changing a site’s established

equi l i brium of contam nants that are distributed anongst the vapor, |iquid,
and adsorbed phases. Therefore, both precautionary and preventative nmeasures
are appropriate.

As is the case in any petrol eumor flammble sol vent renediation effort,
desi gn considerations nmust take potential fire and expl osion hazards into
consi deration, so that appropriate equi prment and operating procedures can be
specified for their prevention. For petroleum cleanups, a Renedial Action
Pl an Checkli st recogni zes the potential for a fire or explosion, so it

i ncludes remi nders regarding the following itenms: migration via underground
conduits and utilities; |ower explosive level (LEL); National Electrical Code
practices intended to minimze ignitions fromelectrical devices; explosion-
proof notors; spark-resistant materials of construction for vapor bl ower
housi ngs and inpellers; and in the case of thermal oxidizers, itens to

consi der for the prevention of furnace expl osions.

The Renedial Action Plan Checklist for petrol eumcl eanup sites has been
revised to include a section addressing in situ chemcal oxidation. The itens
|isted bel ow summari ze a portion of the checklist and should be hel pful to
preparers and reviewers of in situ chemcal oxidation renediation plans in
identifying potential fire and expl osi on hazards. The suggested itens to
consi der are, but not necessarily linmted to:

a. the potential for subsurface mgration of vapors, either through
pat hways in the aquifer and soil itself, or via underground conduits
such as sewer lines, utilities, stormdrains, etc., and the
destination of those pathways shoul d mgration occur

b. the presence of free product in the subsurface, either in underground
utilities, or in the form of non-aqueous phase |iquids, which could
be volatilized by the heat of an exotherm c chem cal reaction, in
concentrations which exceed the | ower explosive |evel;

c. the presence of underground petrol eum of flammable |iquid storage
tanks and di spenser pipelines which may be near the source of heat
generated by chemical oxidation reactions, and neasures to prevent
them from exposure to excessive anounts of heat;

d. identification and control of possible ignition sources (electrica
equi prent, devices, and swi tches, vehicle exhaust sparks, mechanica
sources of sparks, etc.) at potential vapor migration pathway
destinati ons;

e. nonitoring of vapor concentrations, for conparison with | ower
explosive levels, at the site and/or in conduits and other potentia
pat hways during operation of the chem cal oxidation system

f. the chenical reactants involved and the anount of heat |iberated by
their reaction;
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g. nonitoring of aquifer and/or vadose temperature during treatnent;

h. a maximumtenperature that nay be tol erated before shutting down the
operation is necessary;

i. control of reactant concentrations and/or quantities as a neans of
control ling tenperature;

j. the possibility of using a vacuum extraction systemto collect vapors
at sites where significant anounts of volatilization is expected to
occur; and

k. safety of workers involved with the actual handling of chemcals.

The foregoing |ist should not be applied in blanket fashion, and technica
judgrments should be made on a site-specific basis. For chlorinated

hydr ocarbon renedi ati on via chem cal oxidation nethods, the risk of a fireis
reduced, since those conpounds are not flanmable. However, caution should be
exercised in order to prevent the release or migration of quantities and
concentrations of chlorinated vapors that may be harnful from a toxicol ogi ca
or environnental standpoint.



ENCLOSURE 4
Fl ori da Departnent of

Menor andum Envi ronnental Protection

TGO Ri chard Deuerling, Miil Station 3530
Di vision of Water Facilities
Under ground I njection Control Section
Fl ori da Departnent of Environmental Protection
2600 Blair Stone Road, Tall ahassee, FL 32399-2400

FROM (Note 1.)

DATE

SUBJ: Proposed Injection Well(s) for In Situ Aquifer
Renedi ati on at a Petrol eum Renedi al Action Site

Pursuant to Rule 62-528.630(2)(c), F.A C, inventory information is hereby
provi ded regardi ng the proposed construction of tenporary injection well(s)
for the purpose of in situ aquifer renediation at a petrol eum cont am nat ed
site.

Site nane:
Site address:
City/ County:
Latitude/ Longi t ude:
FDEP Facility Nunber:

Site owner’s name:
Site owner’s address:

Wel | contractor’s nane: (Note 2.)
Wel | contractor’s address:

Brief description of the in situ injection-type aquifer renedi ati on project:

Sunmary of maj or design considerations and features of the project:

Areal extent of contam nation (square feet):

Nunber of injection wells:
Conposition of injected fluid (Note 3)

(ingredient, wt. %:

I njection volune per well (gallons):

Single or multiple injection events:
Injection volune total (all wells, all

events):

Ri chard Deuerling Site nane:
Page Two FDEP facility no.
Dat e:

A site map showing the areal extent of the groundwater contam nation plume
and the | ocation and spacing of injection wells and associ ated nonitoring
wells is attached.

The following is a sumary description of the affected aquifer

Nane of aquifer:

uic_2.doc
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Depth to groundwater (feet):
Aqui fer thickness (feet):

The injection well(s) features are summari zed bel ow, and/or a schematic of
i s attached.

injection well(s)

Direct - push or

Conventi ona
D ameter of well (s) (i.e.

t he

(circle the appropriate well
, riser pipe & screen)(inches):

type)

Total depth of well(s) (feet):

Screened interval: to feet bel ow surface
Grouted interval: to feet bel ow surface
Casing dianeter, if applicable (inches):

Cased depth, if applic.: to feet bel ow surface

Casing materi al

if applic.:

The in situ injection-type aquifer renediation plan for this petrol eum

contam nated site is intended
criteria set forth in Chapter
groundwat er standards will be
resi dual s associated with the
products, and any by-products
chem cal or biochen ca

to neet the groundwater petroleum cl eanup
62-770, F.A C. Additionally, all other

net at the tine of project conpletion for any
ingredients of the injected renedi ation

or intermedi ates produced as a result of the

transformation of those ingredients or the
contam nating petrol eumduring their use.
drinki ng water standards are set forth in Chapter 62-550, F. A C.,

Applicable primary and secondary
and

additional groudwater quality criteria are set forth in Chapter 62-520, F. A C

The remedi ation plan estimates that site remediation will take __
months. We will notify you if there are any nodifications to the renediation
strategy which will affect the injection well design or the chemca

conposition and volune of the injected renediation product(s).

The proposed renedi ati on plan was approved on
approval order. A copy is attached.
expected to comence within 60 days.
requi re additional information.

by an enforceabl e
The renedi ation systeminstallation is
Pl ease call ne at if you

Note 1. Local progranms are not authorized to approve underground injections into aquifers. Reason: Per agreement with EPA the
FDEP cannot delegate this authority. Local programs, after reviewing a Renedial Action Plan or an injection proposal
docunent, should follow the instructions in a March 16, 2000 menorandum to arrange for Departnment headquarters’
execution of an approval order, and then conplete this form This formis primarily for use by state and | ocal program
technical reviewers, but petroleumrenediation contractors may fill in all blanks except those |abeled “FROM, “DATE",
and “approval date”, and “tel ephone nunber” blanks in the |ast paragraph. Those bl anks shoul d be conpleted only by a
state or local programreviewer.

Note 2.

If an injection well installation contractor has not yet been selected, then indicate the name and address of the

project’s general renediation contractor/consultant.
Note 3. Conpl ete chem cal analysis of injected fluid is required by Chapter 62-528, Florida Adm nistrative Code.
formul ati ons shall make confidential disclosure.
F.AC,

Proprietary
Injected fluids nust neet drinking water standards of Chapter 62-550,
unl ess an exenption or variance has been granted.
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