Department of
Environmental Protection

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

July 15, 2003

M. Scott | nwood

Uni versity of Waterl oo

Technol ogy Transfer and Licensing Ofice
O fice of Research

Needl es Hall, Room 3005

Waterl oo, Ontario, Canada N2L 3Gl

Re: Waterl oo Emtter ™
Dear M. | nwood:

The Bureau of Petrol eum Storage Systens hereby accepts the

Waterl oo Emitter ™Mas an innovative renediation technology. It is a
device that is capable of passively diffusing into groundwater a variety
of fluids (both gases and liquids) for in situ aquifer renedi ati on of
petrol eum contam nants. Since it is not limted to the diffusion of any
particular fluid or conbination of fluids, it has the capability of
serving to remedi ate non-petrol eum contanmi nants as well.

This “in-the-well” device is a pressurized coil of polymeric tubing that
contains the fluid to be diffused for the purpose of in situ aquifer
renedi ation. A few exanples of the fluids that the emitter is capable
of diffusing, as indicated in the literature you provi ded are oxygen
hydr ogen, propane, toluene, carbon dioxide, and sul fur hexafl uoride.

Al t hough this acceptance applies only to the jurisdiction of this
bureau, other bureaus within the Departnent of Environmental Protection
or other state agencies and | ocal governnents nay choose to recognize it
if their needs and regulations are sinmlar. There are no objections to
the use of the Waterloo Emitter for the cleanup of petrol eum
cont am nation pursuant to Chapter 62-770, F.A C., which is the
jurisdiction of this bureau, provided such use is in accordance with an
approved site-specific Renedial Action Plan. This bureau, however, is
not responsible for applications beyond its jurisdiction. Enclosure 1
cites Florida environmental regulations that apply when the Waterl oo
Emitter is used for in situ aquifer renediation

VWil e the Departnent of Environmental Protection does not provide

endor senent of specific or brand nane renedi ati on products or processes,
it does recognize a need to determne their acceptability from an
environnental standpoint with respect to applicable rules and
regul ati ons, and the interests of public health, safety, and welfare.
Vendors nust then market the products and processes on their own nerits
regardi ng performance, cost, and safety in conparison to conpeting
alternatives in the narketplace.

In no way, however, shall this regulatory letter of acceptance be
construed as certification of product performance. Additionally, the
Depart ment enphasi zes a distinction between its regul atory “acceptance”
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and an approval. Products and processes are accepted but they are not
approved.

Also, it is not a requirement that a particul ar renediati on product or
process have an official acceptance letter in order for it to be
proposed in a site-specific Remedial Action Plan. The plan, however,
must contain sufficient information about the product or process to show
that it nmeets all applicable and appropriate rules and regulations in
the Florida Adm nistrative Code.

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

t hroughout the state will be informed that you have contacted the
Departnent of Environmental Protection to inquire about the
environnental acceptability of this product. To aid those who prepare
Reredi al Action Plans, as well as those who review them suppl enental

i nfornati on about the Waterloo Emitter is provided in enclosure 2.

The Departnent reserves the right to revoke its acceptance of any
product or process if it has been falsely represented. Additionally,
Depart nent acceptance of a product or process does not inply it has been
deered applicable for all cleanup situations, or that it is preferred
over other treatnment or cleanup techniques in any particul ar case. A
site-specific evaluation of applicability and cost-effectiveness must be
consi dered for any product or process, whether conventional or

i nnovati ve, and adequate site-specific design details nust be provided
in a Renedial Action Plan. You may contact ne at (850) 245-8911 if
there are any questions.

Si ncerely,

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

c: T. Conrardy - FDEP/ Tal | ahassee

ppl #222
inn_110. doc
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ENVI RONMENTAL REGULATI ONS AND CONSI DERATI ONS

Note. Because the Waterloo Emtter is designed to introduce a variety
of fluids into an aquifer for remedi ati on purposes, it is not a
chemi cal -specific process. And because it is not practical for the
Bureau of Petrol eum Storage Systens to address in an acceptance letter
every conceivabl e chenical that could be introduced by the enmtter, the
regul atory considerations are di scussed below only in general. The onus
shall be on the user of the emitter to explain, in a site-specific
Renedi al Action Plan, how the specific fluid [i.e. chem cal (s)] chosen

to renmediate the site neet all applicable and appropriate regul ations.

Addi tionally, although the introduction of a fluid into an aquifer by
the Waterl oo Enitter is nore of a diffusion process than an injection
t he Bureau of Petrol eum Storage Systens believes that underground

i njection control regulations should apply. Even though the fluid

i ntroduced by the emtter is not an injection in a conventional sense,
it still relies on a pressure or concentration gradient to force a
renmediation fluid into an aquifer

From a regul atory standpoint, there is al so anot her aspect of the
emtter that is common to underground injection control. Attention nust
be paid to the conposition of the renediation fluid to be injected, and
its potential for undesirable toxicological effects on the groundwater
Regardl ess of whether the introduction of a fluid into a an aquifer for
renmedi ati on purposes is a forceful pressurized injection, or a gentle

di ffusion via the Waterloo Enitter, the nost inportant aspect froma
regul atory standpoint is the chemnical conposition of the fluid. There
is a need to make sure that the renediation fluid itself does not create
a groundwat er contam nation problem or unwanted environnental and

t oxi col ogi cal effects.

a. Goundwater cleanup standards: The onus shall be on users of the
Waterl oo Emitter to ensure that all applicable groundwater
contam nant standards will be net at the tine of project
conpl etion, for the contani nants of concern, any residuals
associ ated with the substances introduced to an aquifer by the
emtter, and any by-products produced as a result of chem cal or
bi ochem cal reactions involving those substances. The follow ng
chapters of the Florida Adm nistrative Code are cited: Chapter
62-550, F. A 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 permtting and nonitoring
requi renents; Chapter 62-528, F.A C., for underground injection
control, particularly Part V, for ass V, Goup 4 aquifer
remedi ati on projects; Chapter 62-770, F.A C., for petrol eum cl eanup
criteria; and Chapter 62-777, F.A.C., for cleanup target |evels.
These chapters are currently avail able at web page
www. dep. state.fl.us, in a blue-colored sidebar under the headi ng of
“Rul es”.

A noteworthy aspect of the mnimumcriteria set forth in Chapter
62-520, F.A. C., is that it requires groundwater to be free from
substances that are harnful to plants, animals, and organi snms, and
free from substances that are carcinogenic, mutagenic, teratogenic
or toxic to human beings. In effect, these “free fronf
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requi renents forma catchall. They close what woul d ot herwi se be a
| oophol e in the regul ati ons 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

dri nki ng wat er contam nant.

Injection well permt: The issuance of a site-specific Renedi al
Action Plan Approval Order by the Bureau of Petrol eum Storage
Systens for in situ, injection-type aquifer renediation constitutes
the granting of a Class Vinjection well permt.

Groundwat er injection standards: For injection-type in situ aquifer
renmedi ati on, pursuant to the underground injection control

regul ations in Chapter 62-528, F.A C., the conposition of an
injected fluid nust neet the drinking water standards set forth in
Chapter 62-550, F.A.C., the general mninmum groundwater criteria
described in Chapter 62-520, F.A C., and the m ni mum gr oundwat er
criteria for specific chenmicals set forth in Chapter 62-777, F.A C.

For situations where the Waterloo Enmitter will be used to diffuse
into the aquifer a fluid in the liquid state, the cheni ca
conposition of the fluid can be conpared to the groundwater
standards cited in the foregoing paragraph in order to determ ne
whet her the fluid neets underground injection control requirenents.
This should be a relatively straightforward conpari son since
underground injection control standards in the Florida

Admi ni strative Code are expressed in terns of contamn nant
concentrations in aliquid (e.g. inmlligrans per liter).

Exanpl es of liquid “injections” using the Waterloo Enitter would be
the introduction of hydrogen peroxi de or toluene.

However, for situations where the Waterloo Emitter will be used to
diffuse into the aquifer a fluid in the gaseous state, the

conpari son of the conposition of the “injected” fluid to injection
standards is not as straightforward. There are no injection
standards for the introduction of gases to an aquifer. Therefore,
in order to neet the intent of underground injection regulations to
protect groundwater, the Bureau of Petrol eum Storage Systens
suggests that -- when the Waterloo Emtter is used to dissolve a
gas other than air or diatomc oxygen into an aquifer -- the
potential for the gas to cause an exceedance of a groundwater
standard be consi dered.

For exanple, if an emtter is used to dissolve gaseous amopnia into
an aqui fer, and the resulting concentration of ammnia in the
aquifer will be less than the nmaximum 2.8 milligrams per liter

al |l oned by Chapter 62-777, F.A.C., then there are no problens in
regard to underground injection control regulations. However, if
the concentration in the aquifer will exceed the 2.8-nilligram per
liter limt, then a variance for a tenporary zone of discharge for
t he amoni a nust be granted prior to the introduction of the
amonia. A simlar approach can be taken for other gases, |ike
but ane, that nmay be introduced to an aquifer for renediation

pur poses.

Zone of discharge variances: Substances introduced into an aquifer
or degradation products and by-products of those substances that do
not neet the mni mum groundwater criteria for specific contan nants
listed in Chapter 62-777, F.A. C., nust obtain a variance fromRule
62-522.300(3), F.A C., for a tenmporary zone of discharge, within
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which the minimumcriteria may be tenporarily exceeded for the
benefici al purpose of remediating a contam nated aquifer.
Instructions for petitioning for a tenporary zone of discharge
variance can currently be found at web page

ww. dep. state. fl.us/waste/ categories/ pcp/ pages/innovative. ht m

Additionally, since the Waterloo Emtter is capable of introducing
a variety of fluids into an aquifer, there may be situations where
a particular substance to be introduced is of environnental or

t oxi col ogi cal concern, but not regulated as a specific groundwater
contam nant. Such a situation falls into the general category of
m ni mum groundwater criteria in Chapter 62-520, F.A.C. \Wen this
happens, it will be necessary to devel op m ni mum gr oundwat er
criteria for the substance(s) of concern, and then petition for a
variance from Rul e 62-522.300(3), F.A.C., for a zone of discharge,
wi thin which the developed mininumcriteria nay be tenporarily
exceeded.

Rul e 62-522.300(2)(c), F.A.C.: In situations where the

Waterl oo Emitter will be used to introduce into an aquifer a fluid
for which the prine constituents of the reagents needed to perform
the renediati on do not nmeet the primary or secondary drinking water
standards of Chapter 62-550, F.A. C., it is not required that a
variance for a tenporary zone of discharge be obtained, but rather
t he approved site-specific Renedial Action Plan address the
following, in order to obtain a tenmporary zone of discharge by rule
rather than by variance: (a) identification of the “injected”
chemical species in the reagents that do not nmeet their prinary and
secondary drinking water standards; (b) the time and duration of
the tenporary zone of discharge; and (c) nmonitoring of the
groundwat er for the chem cal species that will not initially neet
their prinmary or secondary standards, or their natural -occurring
background concentrations in the groundwater at a site, whichever
is less stringent. Chapter 62-522, F.A. C., which contains rule
62-522.300(2)(c), F.AC, is currently available at web page

www. dep. state.fl.us, in a blue-colored sidebar under the headi ng of
“Rul es”.

Uilization of wells: |If a renmediation site happens to have an
abundance of nonitoring wells, then the Departnent has no objection
to the use of sone existing wells as Waterloo Emitter wells.

However, no “designated” nmonitoring well, dedicated to the tracking
of renedi ation progress (by sanpling) shall be used as a Waterl oo
Emitter well. This will avoid premature conclusions that the

entire site neets cleanup goals. By making sure that designated
tracking wells are not al so used for treatment by the emtter
there will be nore assurance that the treatnment process has
perneated the entire site and that it did not renmain |ocalized to
the area inmediately surrounding each emtter well.

Underground injection control inventory: Renedial Action Plans
prescribing injection-type in situ aquifer renedi ati on shal

i nclude information pursuant to Rule 62-528.630(2)(c)1 through 6,
F.A.C., for the inventory purposes of underground injection
control. Per Rule 62-528.630(2)(c), F.A C, aquifer renmediation
projects involving injection wells may be authorized under the
provi sions of a Renedial Action Plan, provided the construction
operation, and nonitoring requirenents of Chapter 62-528, F.A C
are met. A menorandumoutlining the inventory information about
i njection-type aquifer renediation plans, to be transnitted by
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Department reviewers to the Underground | njection Control Section
is provided as enclosure 3.

Avoi dance of migration: Although it is unlikely that the

Waterloo Emitter will cause unwanted mgration of a groundwater
contam nati on plune, the Bureau of Petrol eum Storage Systens
believes it is still worthwhile to provide a rem nder about
mgration. For in situ injection-type aquifer renediation
projects, the introduction of fluids shall be perforned in such a
way, and at such a rate and volune, that no undesirable migration
of either the injected fluid or the contam nants of concern in the
aquifer results, pursuant to Rule 62-528.630(3), F. A C

Abandonment of wells: Upon issuance of a petroleum Site
Rehabilitation Conpletion Order, or a declaration of “No Further
Action”, injection wells shall be abandoned pursuant to Section
62-528. 645, F.A.C. The Underground Injection Control Section of

t he Departnment shall be notified so that the injection wells can be
renoved fromthe inventory-tracking |ist.
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SUPPLEMENTAL | NFORMATI ON

Description: The Waterloo Emitter is made fromcoils of either
Y+inch dianmeter Low Density Pol yethylene (LDPE) or silicone

di f fusive tubing. The LDPE diffusive tubing has a nmaxi num operating
pressure of 90 pounds per square inch (psi), and the silicone

di ffusive tubing has a maxi mum operating pressure of 25 psi. Two
emtter sizes are currently available. The nom nal 4-inch dianeter
nodel has an overall outside dianeter of 3.88 inches and an overal

l ength of 54 inches (of which 48 inches is functional emtter
length). |If the diffusive tubing in the 4-inch nodel were to be
uncoiled, its length woul d be approximately 85 feet. The nomi na
8-inch dianeter nodel has an actual overall outside dianeter of

6.0 inches and an overall length of 54 inches (of which 48 inches is
functional emtter length). |If the diffusive tubing in the 8-inch
nodel were to be uncoiled, its I ength would be approxi mately

150 feet.

Approval s and Underground I njection Control (U C notification
Depart nent of Environmental Protection reviewers of injection-type
in situ aquifer renediation plans, regardl ess of whether in

Tal | ahassee or district offices, must fill in the blanks on the

encl osure 3 menorandum whose subject is “Proposed Injection Well(s)
for In situ Aquifer Renediation at a Petrol eum Renedi al Action
Site”. The conpleted formnust be subnitted to the Underground
Injection Control Section at 2600 Blair Stone Road, Tallahassee,

Fl orida 32399-2400.

Only the appropriate bureau chiefs and division directors within
the Departnment and its district offices may sign in situ injection-
type renedi ation plan approval orders that constitute the granting
of a Cass Vinjection permt. Local programstaff nmay review such
pl ans but are not authorized to sign the approval orders. Reason
Al t hough an arrangenent between the Environmental Protection Agency
and the Departnent del egates underground injection control
authority to the Departnment, 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

t hose operated by the counties and other |ocal governnents.

More about U C notification: |In situations where the emitter wll
be used to diffuse air (79% di atom ¢ nitrogen, 21% di atom c oxygen)
or pure diatom c oxygen into an aquifer, the bureau suggests a
l[ittle common sense with respect to U C notification. Air and
oxygen are relatively innocuous, and there appears to be no reason
to devel op groundwater standards for them from a toxicol ogi ca
standpoint. For this reason, the Bureau of Petrol eum Storage
Systens does not believe it necessary to file a U C notification, as
di scussed in paragraph b above, when air and diatom ¢ oxygen are

di ffused into an aquifer using the Waterloo Emitter. However,
notification should be provided to the Underground Injection Control
Section when other |less inert gases, such as ozone, propane, butane
and ammonia to nane a few, are diffused into an aquifer. For the

i ntroduction of a gas into an aquifer, the U C Section can be
notified about the anpbunt over the life of the renediation project
in different ways. |If the volune of gas at a specific tenperature
and pressure is a conveni ent way of expressing the anmount, then this
is acceptable. Another way of notifying the U C Section of the
total amount of gas to be introduced into the aquifer over the life
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of a cleanup project at a renmediation site is to provide the total
mass of the gas.

Safety: For the Waterloo Emitter, |ike any other product or process
used for the renediation of petrol eumcontam nated sites, the Bureau
of Petrol eum Storage Systenms expects appropriate safety practices to
be observed. Depending on the type of fluid being diffused by the
emtter, the safety concerns may include but may not necessarily be
limted to the followi ng: safe handling of chenicals and gases;
conpatibility of chemicals if nore than one type of fluid will be

di ffused; safety and appropriate protection for personnel at the
site; the safety of passersby; potential fire hazards if flamuable
fluids will be handled by the emtter; and National Electrical Code
consi derations for equipnment itenms at the well head and aboveground
if flammbl e substances will be handl ed.

Primary use: The Bureau of Petrol eum Storage Systenms agrees with an
indication in the Waterl oo Emtter literature that the bul k of the
applications for this device will be for diffusion of oxygen into
aqui fers for the purpose of biorenediation. |In those cases, the
safety concerns would be sinilar, and no nore severe than those for
ot her oxygen di ffusing devices that the bureau has accepted to date.

Web site: For nore information and details about the Waterl oo
Emitter, please visit web site ww. Waterl ooEnitter.com




ENCLOSURE 3
Fl ori da Departnment of

Menor andum Envi ronnent al Protection

TO Ri chard Deuerling, Ml Station 3530
Di vision of Water Facilities
Underground I njection Control Section
Fl ori da Departnment of Environmental Protection
2600 Blair Stone Road, Tallahassee, FL 32399-2400

FROM (Note 1.)

DATE:

SUBJ: Proposed Injection Wll(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 contam nated site

Site nane:
Site address:
City/ County:
Lati t ude/ Longi t ude:
FDEP Facility Number

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

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

Brief description of the in situ injection-type aquifer renedi ation
proj ect:

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

Areal extent of contanmination (square feet):

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

(ingredient, w. 9%:

I njection volume per well (gallons):

Single or nultiple injection events:

Injection volunme total (all wells, al
events):

uic_2.doc
Revised 3/16/00



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

A site map showing the areal extent of the groundwater contam nation
pl ume, and the |ocation and spacing of injection wells and associ ated
nmonitoring wells is attached.

The following is a sumary description of the affected aquifer

Nanme of aquifer:
Depth to groundwater (feet):
Aqui fer thickness (feet):

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

Direct - push or Convent i onal (circle the appropriate well type)

Di aneter of well(s) (i.e., riser pipe & screen)(inches):
Total depth of well(s) (feet):

Screened interval: to feet bel ow surface
G outed interval: to feet bel ow surface
Casing dianmeter, if applicable (inches):

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

Casing material, if applic.

The in situ injection-type aquifer renediation plan for this petrol eum
contaminated site is intended to neet the groundwater petrol eum cleanup
criteria set forth in Chapter 62-770, F.A.C. Additionally, all other
groundwat er standards will be net at the tine of project conpletion for
any residuals associated with the ingredients of the injected
renmedi ati on products, and any by-products or intermnedi ates produced as a
result of the chem cal or biochem cal transformation of those

i ngredients or the contam nating petroleumduring their use. Applicable
primary and secondary drinking water standards are set forth in Chapter
62-550, F. A C., and additional groudwater quality criteria are set forth
in Chapter 62-520, F.A C

The renediation plan estimates that site renmediation will take
_________ nonths. We will notify you if there are any nodifications
to the renediation strategy which will affect the injection well design
or the chem cal conposition and volune of the injected renediation
product(s).

The proposed renedi ati on plan was approved on by an
enf orceabl e approval order. A copy is attached. The renediation system
installation is expected to commence within 60 days. Please call ne at

if you require additional information.

Note 1. Local prograns are not authorized to approve underground injections into aquifers. Reason: Per agreenent with
EPA, the FDEP cannot delegate this authority. Local prograns, after review ng a Renedial Action Plan or an
injection proposal document, should follow the instructions in a March 16, 2000 menorandumto arrange for
Depart nent headquarters’ execution of an approval order, and then conplete this form This formis primarily
for use by state and | ocal programtechnical reviewers, but petroleumrenediation contractors may fill in all
bl anks except those |abeled “FROM, “DATE’, and “approval date”, and “tel ephone number” blanks in the |ast
paragraph. Those bl anks should be conpleted only by a state or |ocal programreviewer.

Note 2. If an injection well installation contractor has not yet been selected, then indicate the nane and address of
the project’s general renediation contractor/consultant.

Note 3. Conpl ete chenical analysis of injected fluid is required by Chapter 62-528, Florida Administrative Code.
Proprietary formulations shall make confidential disclosure. |Injected fluids nust neet drinking water
standards of Chapter 62-550, F.A C., unless an exenption or variance has been granted.
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