Department of
Environmental Protection

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

Septenber 12, 2000

M. Rick Gllespie
Regenesi s Bi orenedi ati on Products
3104 Kinble Drive
Pl ano, Texas 75025

Re: Hydrogen Rel ease Conpound (HRC)
Dear M. Gl espie:

The Bureau of Petrol eum Storage Systens hereby accepts Hydrogen Rel ease
Conmpound (HRC), as an innovative product, for the accelerated in situ

bi orenmedi ati on of groundwater at contam nated sites in Florida. As indicated
by Regenesis, HRC is a non-toxic, food-grade polylactate ester, which upon

i ntroduction into an aquifer undergoes a transformati on that produces
hydrogen. In turn, the hydrogen serves as an electron donor in reductive
chem cal reactions involving the indigenous anaerobic mcroorganisns at a
site. Wile the mssion of this bureau is primarily the cleanup of
groundwat er and soil at sites contam nated by petroleum rather than the

cl eanup of chlorinated solvents, which is expected to be the npbst conmopn
application of HRC, it is hereby acknow edged that HRC can play a role in
reductive reactions. Such reactions include but are not limted to reductive
dechl orinations, nitroaromatic reductions, and reductive deal kyl ati ons of
ethers, sulfides, and am nes

There are no objections to the use of the HRC provided: (a) the considerations
of this letter are taken into account; (b) a Renedial Action Plan is approved
by the Departnent; and (c) the terns of a May 18, 1999 vari ance granted by the
Department to Regenesis are observed. The terns of the variance -- which
tenporarily allows a zone of discharge where the secondary drinking water
standards for pH, total dissolved solids, color, and in some cases chlorides
may be exceeded -- are summarized in enclosure 1. The enclosure al so includes
a list of environnental and regul atory considerations.

The followi ng chapters of the Florida Adm nistrative Code (F.A. C.) are cited
as pertinent, as portions of themare applicable to the use of HRC. 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 requirements; and Chapter 62-528,
F.A C, for underground injection control, particularly Part V, for Class V,

G oup 4 aquifer renmediation wells. Please note that the issuance of a site
speci fic Renedial Action Plan Approval Order by either the Bureau of Petrol eum
St orage Systens or the Bureau of WAste Cl eanup al so constitutes the granting

of a Class V injection well permt.
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Wil e the Department of Environnental Protection does not provi de endorsenent
of specific or brand nanme renedi ati on products or processes, it does recognize
the need to determine 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 market the products and
processes on their own nerits regardi ng performance, cost, and safety in
conparison to conpeting alternatives in the marketpl ace.

Preparers of Renedial Action Plans are advised to include a copy of this
letter in the appendi x of plans they subnit, and call attention to it in the
text of their docunent. |In this way, technical reviewers throughout the state
will be informed that the Departnment of Environmental Protection has
deternmined the environnental acceptability of this product. To aid those

revi ewers, supplenental information is provided in enclosure 2.

The Departnent reserves the right to revoke its acceptance of a product or
process if the nature or conposition of its ingredients, or its performance
has been falsely represented. Additionally, Department acceptance of any
product or process does not inply it has been deened applicable for al
cleanup situations, or that it is preferred over other treatnent or cleanup
techni ques in any particul ar case.

A site specific evaluation of applicability and cost-effectiveness nust be
consi dered for any product or process, whether conventional or innovative, and
adequate site specific design details must be provided in Renedial Action

Pl ans prescribing the product or process.

Questions regardi ng petrol eum applications of HRC may be directed to

Rick Ruscito in the Bureau of Petrol eum Storage Systenms at (850) 487-3299.

Questions about non-petrol eum applications my be directed to the Bureau of
Waste Cl eanup at (850) 488-3935.

Si ncerely,

Ri ck Ruscito, P.E.
Bur eau of Petrol eum St orage Systens

encl osures (3)

(o George Heuler - U C, FDEP/ Tal |l ahassee

Tom Conrardy - BPSS, FDEP/ Tal |l ahassee
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ENCLOSURE 1
HYDROGEN RELEASE COVPOUND (HRC): ENVI RONMENTAL AND REGULATORY | NFORMATI ON
HRC, the major environmental and regul atory concerns are |isted bel ow

Groundwat er cl eanup standards: The onus shall be on users of HRC to
ensure that all applicable groundwater contamn nant standards will be net
at the tinme of project conpletion. This includes the contaninants of
concern, any residuals associated with the injected HRC, and any by-
products produced as a result of chenical reactions. The follow ng
chapters of the Florida Adnministrative 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 permitting and nmonitoring requirenents; Chapter
62-528, F.A. C., for underground injection control, particularly Part V,
for Class V, Group 4 aquifer renediation projects.

Groundwater injection standards: For in situ aquifer renediation, the
conposition of the injected fluid must neet 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. Additionally, any non-regul ated
substances injected nust nmeet the minimumcriteria for groundwater as
defined in Rule 62-520.400(1), F.A.C. If the fluid does not neet these
injection requirenents, then it will be necessary to obtain a variance.

Variance summary: A May 18, 1999 variance granted to Regenesis is for an
exenption fromRule 62-522.300(2)(a), F.A.C., in order to create a

20 foot zone of discharge in the aquifer around each injection point.
Wthin this zone of discharge, a tenporary departure fromthe secondary
drinking water requirenents set forth in Chapter 62-550, F.A C., will be
tolerated for a period of tinme not to exceed one (1) year for pH, tota
di ssol ved solids, color, and chloride. By the end of the 1-year period,
the groundwat er nust nmeet the required values for these paraneters, or
the natural -occurring background val ue for each of themat a given
remedi ati on site, whichever is |less stringent. The current secondary
standards for these paraneters are as follows: pH, range 6.5 to 8.5;
total dissolved solids, 500 milligranms per liter (nmg/L), meximum color
15 color units, maximum and chloride, 250 ng/L, maximm

The variance granted by the Departnment is a general variance, which my
be applied to each site-specific HRC Renedial Action Plan subnitted
hereafter. Regenesis does not have to petition for a new variance each
time HRC is proposed for the renediation of a site, provided there is no
deviation fromthe terns of the variance.

Utilization of wells: If a renediation site happens to have an abundance
of nonitoring wells, then the Department has no objection to the use of
some wells for the injection of HRC. However, no “designated” nonitoring
wel |, dedicated to the tracking of remedi ati on progress (by sanpling)
shall be used for injection. This will avoid premature conclusions that
the entire site neets cleanup goals. By naking sure that designated
tracking wells are not also used for treatment, there will be nore
assurance that the treatnent process has pernmeated the entire site and
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it did not remain localized to the area i medi ately surroundi ng each

desi gnated tracking well

Groundwater nmonitoring: As in any renediation effort, the actua
petrol eum and/ or non-petrol eum contam nants of concern are to be
nmonitored in accordance with applicable rules and regul ations. Severa
aspects of nonitoring are di scussed bel ow,

1

Active remediation nmonitoring: During the period of active
remedi ati on, groundwater shall be nonitored for petrol eum

contami nants of concern in accordance with the requirements set forth
in Section 62-770.700, F.A . C., for petroleum contani nated sites, or
in accordance with the provisions of an approved Renedi al Action Plan
for non-petroleum sites, whichever applies. The selection of
designated nonitoring wells shall be of sufficient quantity to
denonstrate renedi ati on of the aquifer

Post active renediation nmonitoring: At |east one (1) year of
gquarterly post active renedi ati on groundwat er nonitoring for
contami nants of concern shall be conducted at a mni mum of two (2)
well's, one located in the area of maxi mum contam nation, the other
downgr adi ent of the area of nmaxi mum contam nation. (For specific
i nformati on about post active renediation nonitoring at petrol eum
contami nated sites, please refer to Section 62-770.750, F.A C.)

Underground injection control nonitoring: The Departnent, for
underground injection control purposes, has determ ned that
groundwat er sanpling, before and after injection, shall be conducted
when HRC is injected into an aquifer. The variance granted

May 18, 1999 requires that pH, total dissolved solids, color, and
chloride in the case of chlorinated solvent cleanups, be measured
before and after injection, for conparison to their secondary

dri nki ng water standards set forth in Chapter 62-550, F.A.C., or a
cleanup site’'s natural -occurring background val ues, whichever is |ess
stringent.

For the measurenent of pre-injection background val ues, at | east

one (1) rmonitoring well |ocated upgradi ent of the contanination
plume, or at |east one (1) non-upgradient nonitoring well, |ocated
beyond the edge of the plune, shall be sanpled and analyzed. |f nore
than one well is sanpled, then the average val ue can be used as the
background value for the site.

For the post injection sampling of pH, total dissolved solids, color
and chloride in the case of chlorinated solvent cleanups, the
groundwat er downgr adi ent of the injection points shall be sanpl ed.
The Bureau of Petroleum Storage Systens al so suggests the sanpling of
one or nore wells located in the central region of the injection

poi nts, where the deviation of these four paraneters fromtheir
respective standards are likely to be highest. As post injection
sanpling indicates that the value of a paraneter neets its respective
dri nki ng water standard, or natural-occurring background val ue, then
the neasurenment of that parameter may be reduced in frequency or

di sconti nued.
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Under ground i njection control inventory: Renedial Action Plans

prescribing in situ aquifer injection-type renediation 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 remedi ati on projects involving
injection wells may be authorized under the provisions of a Renedia
Action Plan, provided the construction, operation, and nonitoring

requi renents of Chapter 62-528, F.A . C., are nmet. A nmenorandum outli ning
the inventory information about injection-type aquifer remediation plans
to be transmitted by Departnent reviewers to the Underground | njection
Control Section is provided as encl osure 3.

Operation:

1. Avoidance of migration: Injection of HRC shall be perfornmed in such
a way, and at such a rate and volume, that no undesirable m gration
of either the HRC or the contanmi nants already in the aquifer occurs,
pursuant to Rule 62-528.630(3), F.A C

2. Underground injection control operating pernmit: Although an
operating permt is not required for aquifer renediation wells
pursuant to Rule 62-528.640(1)(b), and 62-528.640(1)(c), F.A C
since no novenent of the contanination plunme is expected to acconpany
HRC i njection, the Departnment requests that the information itens
listed in Rule 62-528.640(1)(b), F.A C., be considered and incl uded
in Renedial Action Plan proposals as a matter of good and thorough
design practice. Briefly sunmarized, they are: quality of water in
the aquifer; quality of the injected fluid; existing and potentia
uses of the affected aquifer; and well construction details.

Addi tionally, each Renedial Action Plan should clearly indicate the
total amount of HRC that will be injected.

Abandonnment of wells: Upon issuance of a 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

I njection Control Section of the Department shall be notified so that the
injection wells can be removed fromthe inventory I|ist.
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ENCLCSURE 2
HYDROGEN RELEASE COMPOUND (HRC): SUPPLEMENTAL | NFORVATI ON

The information below, conpiled fromvarious sources, may be hel pful to
reviewers of Renedial Action Plans prescribing HRC. It is provided as

i nformati on only and shoul d not be construed as absol ute, nor should it be
used as a substitute for technical judgnments that should be nmade on a site-
speci fic basis.

a. UC Notification: Departnment of Environmental Protection reviewers of in
situ injection-type aquifer renediation plans, regardl ess of whether in

Tal | ahassee or district offices, must fill in the blanks on the
encl osure 3 nmenorandum whose subject is “Proposed Injection Well(s) for
In Situ Aqui fer Remedi ation at a Contam nated Site”. The conpleted form

must be subnmitted to the Underground |Injection Control Section at
2600 Bl air Stone Road, Tallahassee, Florida 32399-2400.

Local governments contracted by the Departnment to conduct technica

revi ews of petroleum Renedi al Action Plans and Renedi al Action Plan

Modi fication proposals are instructed to follow the March 16, 2000

i nstructions for approval of such docunents, and for submittal of the
above menmorandum  The March 16, 2000 instructions are included in the
Bureau of Petrol eum Storage Systens gui dance package BPSS-10, titled “In
Situ Chem cal Additives for Petrol eum Renmedi ati on”, at web page address
/ ww. dep. state. fl.us/dwn prograns/ pcp/ geni nfo/ active. htm

b. Chem cal nane: The Material Safety Data Sheet from the manufacturer
i ndicates that the trade name for the polylactate ester found in HRC is
glycerol tripolylactate. The chemcal nanme for it is propanoic acid,
2-[2-[2-(2-hydroxy- 1- oxopropoxy) - 1- oxopr opoxy] - 1- oxopr opoxy] -
1,2, 3-propanetriyl ester

c. Strategies: HRC can be applied in a grid-based design to renedi ate an
entire groundwater contam nant plume, or in a barrier-based design to
prevent migration of contam nants froma source area. It is anticipated
that the nopst comon use of HRC will be for in situ remediation of
contami nants, although froma theoretical standpoint there appears to be
no reason to define it as strictly an in situ renediation strategy.

d. Method of application: The preferred nmethod of application of HRCis via
di rect-push methods, although it is possible to punp this relatively
viscous material into a well. It is reported to have a viscosity of
approxi mately 20,000 centipoise. A conparison of its viscosity to cold
honey is frequently used for visualization. The manufacturer, however,
advi ses agai nst dilution of HRC for the purpose of reducing its viscosity
prior to application. Additionally, the manufacturer recomends that any
air that is present in direct-push drive rods first be displaced by
either water or glycerol before injecting HRC, in order to avoid
injection of air into the aquifer

e. Dosage: The manufacturer provides software that assists in determnning
the dosage of HRC to be used at a site. The mgjor factors taken into
account are the mass of dissolved and sorbed contam nants, consunption of
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HRC by conpeting el ectron acceptors, a mcrobial demand factor, and an
addi ti onal demand (safety) factor. For information purposes, as a rule-
of -t humb, the dosage per injection point typically ranges from4 to 10
pounds per foot.

Conpeting electron acceptors: |f conpeting el ectron acceptors such as
oxygen, nitrate, manganese, iron, and sulfate are present at a site to be
remedi ated by HRC, then it will first be necessary to supply enough HRC
to drive the site to anaerobic conditions. The design software provided
by the manufacturer takes this into consideration.

I njection spacing: As a rule-of-thunb, the horizontal spacing of HRC

i njection points generally ranges from5 to 15 feet-on-center, but it is
preferable to use site specific information whenever possible, taking

i nto account groundwater velocity, perneability, and the amount of HRC
required to renediate the contaminants. The vertical extent of HRC
application for each injection point should be conmensurate with the
entire vertical contami nated saturated thickness.

Pilot tests: Pursuant to Rule 62-770.700(2), F.A.C., a pilot study shal
be perfornmed when a biorenmedi ati on or innovative technology is proposed
for the cleanup of a petrol eumcontaminated site, prior to designing a
treatment system |If conditions or the situation at a site do not
warrant a pilot study, then a proposal explaining the rationale for the
decision not to performa pilot study shall be submitted for review
pursuant to a provision of that sane rule.

Density: HRC is reported to have a density of 1.3 grans per cubic
centineter, which is equivalent to approxi mately 11 pounds per gall on.

Addi tional information: Regenesis’ web site can be found at
WWW. I egenesi s. com
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Fl ori da Department of
Meror andum Envi ronnental Protection

TO Ri chard Deuerling, Miil Station 3530
Di vision of Water Facilities
Under ground | njection Control Section
Fl ori da Departnment of Environmental Protection
2600 Bl air Stone Road, Tallahassee, FL 32399-2400

FROM (Note 1.)

DATE:

SUBJ: Proposed Injection Well(s) for In Situ Aquifer
Renedi ation 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 contani nated
site.

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

Site owner’'s nane:
Site owner’s address:

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

Brief description of the in situ injection-type aquifer remediation project:

Summary of mmj or design considerations and features of the project:

Areal extent of contam nation (square feet):
Nunmber of injection wells:

uic_2.doc
Revised 3/16/00
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Conposition of injected fluid (Note 3)
(ingredient, wt. 9:

I njection volunme per well (gallons):

Single or multiple injection events:
I njection volunme total (all wells, al
events):
Ri chard Deuerling Site nane:
Page Two FDEP facility no.
Dat e:

A site map showing the areal extent of the groundwater
and the | ocation and spaci ng of
wells is attached.

cont am nati on pl une,
injection wells and associ ated nonitoring

The following is a summary description of the affected aquifer

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

The injection well(s) features are sumuari zed bel ow, and/or a schematic of the

injection well (s) is attached.
Di rect - push or

Di anet er
Tot a

Conventi ona

of well(s) (i.e.
depth of well(s) (feet):

(circle the appropriate well type)

, riser pipe & screen)(inches):

Screened interval: to feet bel ow surface
Grouted 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

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 biochem cal transf

contami nating petroleumduring their
drinki ng water standards are set forth in Chapter

addi ti onal groudwater quality

The renedi ation plan estimates that site remediation wll

months. We will notify you if

renmedi ati on plan for this petrol eum
to nmeet the groundwater petrol eum cl eanup
62-770, F.A.C. Additionally, all other
met at the tine of project completion for
i ngredients of the injected renedi ation
or internedi ates produced as a result of the
ormati on of those ingredients or the

use. Applicable primary and secondary
62-550, F.A.C., and
criteria are set forth in Chapter 62-520, F. A C

any

take
there are any nodifications to the renedi ation

uic_2.doc
Revised 3/16/00



Hydrogen Release Compound
September 12, 2000

strategy which will affect the injection well design or the chem cal
conposition and volune of the injected renmedi ati on product(s).

The proposed renedi ati on plan was approved on __ by an enforceabl e
approval order. A copy is attached. The remediation systeminstallation is
expected to comrence within 60 days. Please call meat __ if you
require additional information.

Note 1. Local prograns are not authorized to approve underground injections into
aqui fers. Reason: Per agreement with EPA, the FDEP cannot del egate this
authority. Local prograns, after reviewing a Renmedial Action Plan or an injection
proposal document, 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 petrol eumrenediation contractors may fill in all blanks
except those | abeled “FROWM, “DATE’, and “approval date”, and “tel ephone nunber”
bl anks 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 sel ected,
then indicate the nanme and address of the project’s general renmediation
contractor/consul tant.

Note 3. Conpl ete chemi cal analysis of injected fluid is required by Chapter 62-528,
Fl orida Adm nistrative Code. Proprietary formulations shall make confidential
di sclosure. Injected fluids nust neet drinking water standards of Chapter 62-550,
F.A. C., unless an exenption or variance has been granted.

uic_2.doc
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