Department of
Environmental Protection

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

Novenber 7, 2000

M. Larry D. Madrid, P.E
Madri d Engi neering Group, Inc.
175 East Summrerlin Street
Bartow, Florida 33831

Re: Liquefied Activated Carbon (LAC)
Dear M. Madrid:

The Bureau of Petrol eum Storage Systenms hereby accepts Liquefied Activated
Carbon (LAC), as an innovative product, for the in situ bioremediation of
petrol eum cont an nat ed groundwater and soil via stimulation of indigenous

m croorgani sns. We note that this product, manufactured by SHAC Environnent al
Products of Al berta, Canada, has been certified by the National Sanitary
Foundation (NSF) International to conformto the requirements of NSF
Standard 61 for water treatnment plant applications. W also note your

i ndi cation that -- unlike the conventional use of granular activated carbon
for the adsorption of contam nants -- this mcro-fine carbon (liquefied
lignite) is consunmed during the biorenediation process, with the ultimte
degradati on products bei ng carbon di oxi de and water. A chenical analysis of
LAC is provided as enclosure 1

There are no objections to the use of LAC provided: (a) the considerations of
this letter are taken into account; (b) a Renedial Action Plan is approved by
the Departnment; and (c) the ternms of a Novenmber 1, 2000 variance granted by
the Department to the Madrid Engi neering Goup are observed. The ternms of the

variance -- which tenmporarily allows a zone of discharge where the secondary
drinking water standards for alum num iron, manganese, thalliumand tota
di ssol ved solids may be exceeded -- are summarized in enclosure 2. The

encl osure also includes a |list of environnental and regul atory consi derati ons.

Whi | e the Departnment of Environnmental Protection does not provide endorsenent
of specific or brand nane renedi ati on products or processes, it does recognize
the need to determine their acceptability froman environnmental standpoint
with respect to applicable rules and regulations, and the interests of public
health, safety, and welfare. Vendors nust then market the products and
processes on their own nerits regardi ng performnce, 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. 1In this way, technical reviewers throughout the state
will be informed that the Departnment of Environmental Protection has
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deternmined the environnental acceptability of this product. To aid those
reviewers, supplenental information is provided in enclosure 3.

The Departnent reserves the right to revoke its acceptance of a product or
process if the nature or composition of its ingredients, or its perfornmance,
has been falsely represented. Additionally, Departnment 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 treatnment 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 LAC may be directed to
Rick Ruscito in the Bureau of Petrol eum Storage Systems at (850) 487-3299.

Si ncerely,

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

encl osures (4)

(o George Heuler - U C, FDEP/ Tal |l ahassee
Cynthia Christen — OGC, FDEP/ Tal | ahassee

Tom Conrardy - BPSS, FDEP/ Tal |l ahassee

ppl #092
inn_049. doc
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ENCLCSURE 1

FULL- STRENGTH LI QUEFI ED ACTI VATED CARBON (LAC) CHEM CAL ANALYSI S ’

CHEM CAL SPECI ES OR PARAMETER AMOUNT UNI TS

Primary Drinking Water
Cont anmi nant s

Ant i mony < 0.2 mg/ L %
Arsenic 0. 099 ng/ L
Bari um 17 ng/ L
Beryllium 0. 06 ng/ L
Cadm um < 0.01 nmg/ L
Chrom um 0.21 ng/ L
Lead 0.74 ng/ L
Ni ckel 0.1 ng/ L
Sel eni um 0. 22 ng/ L
Sodi um § 190 ng/ L
Thal lium < 0.5 mg/ L
Secondary Drinking Water

Cont ami nant s

Al uni num 640 mg/ L
Copper 0.13 ng/ L
lron 300 mg/ L
Manganese ’ 16. 68 ng/ L
Silver < 0.02 nmg/ L
Total Dissolved Solids >500 ng/ L
Zinc 1.4 ng/ L
M ni rum G oundwater Criteria of

Chapter 62-777, Florida Adnministrative Code

Bor on 13 ng/ L
Cobal t <0.1 ng/ L
Mol ybdenum <0.1 ng/ L
Vanadi um 0. 63 ng/ L
Non-regul ated Drinki ng Water

Par anet er s

Cal ci um 860 ng/ L
Magnesi um 270 ng/ L
Pot assi um 32 ng/ L
Silica (as Si O, sol uble) 170 ng/ L
Strontium 11 ng/ L
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¥ ng/ L denotes nilligrans per liter.

* Prior to aquifer injection applications, full-strength LACw |l be diluted
by conbi ning 100 parts clean water with 1 part LAC (by volune). At such
a dilution ratio, the follow ng maxi mrum contam nant |evel (MCL) of
0.002 ng/L for the primary drinking water contam nant thallium as set
forth in Chapter 62-550, F.A.C., will be exceeded. Additionally, at that
same dilution ratio, the MCLs shown for the follow ng secondary drinking
wat er paraneters will be exceeded: aluminum 0.2 ng/L; iron, 0.3 ng/L;
manganese, 0.05 ng/L; and total dissolved solids, 500 ng/L. As a result
of these expected exceedances, the Madrid Engi neering Group petitioned
for, and was granted on Novenmber 1, 2000, a variance for exenption from
Rul e 62-522.300(2)(a), F.A.C., in order to create a 50-foot zone of
di scharge around each injection point, where a tenporary departure from
the drinking water standards set forth in Chapter 62-550, F.A . C., will be
tolerated for a period of tinme not to exceed one (1) year for alum num
i ron, manganese, thallium and total dissolved solids.

8§ Sodiumis a State of Florida primary drinking water contaninant with an

MCL of 160 ng/L set forth in Chapter 62-550, F.A. C., but not a federal
primary drinking water contam nant.

PHYSI CAL PROPERTI ES DATA FOR FULL- STRENGTH LAC

PARAMETER VALUE UNI TS

Moi sture, loss to 100 °C 95. 30 % by wei ght

Total Solids 4.70 % by wei ght

Tot al 100. 00 % by wei ght

Fi xed Solids 64. 37 % by wei ght

Vol atile Solids 35. 63 % by wei ght

Tot al 100. 00 % by wei ght

Appear ance/ Cdor Bl acki sh / brown |iquid, clean coal odor
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ENCLCSURE 2

LI QUEFI ED ACTI VATED CARBON (LAC): ENVI RONMENTAL AND REGULATCORY | NFORMATI ON

For

a.

LAC, the major environmental and regul atory concerns are |isted bel ow

Groundwat er cl eanup standards: The onus shall be on users of LAC 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 LAC, 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

Since the LAC fluid to be injected does not conpletely neet the drinking
wat er standards of Chapter 62-550, F.A. C, a variance has been granted.

It is the intention of the Bureau of Petrol eum Storage Systens to make a
copy of the variance avail able at web page

www. dep. state. fl.us/dwm programs/pcp/innovative. ht mas soon as possi bl e.
In the nmeantinme, the paraneters of the variance are sunmarized in

par agraph c¢ below, and the nonitoring requirenments of the variance are
summari zed i n paragraph f.3.

Vari ance summary: A Novenber 1, 2000 variance granted to the Madrid

Engi neering Group is for an exenption from Rule 62-522.300(2)(a), F.A C
in order to create a 50 foot zone of discharge in the aquifer around each
injection point. Wthin this zone of discharge, a tenporary departure
fromthe drinking water standards set forth in Chapter 62-550, F.A C

will be tolerated for a period of tinme not to exceed one (1) year for

al umi num iron, nmanganese, thallium and total dissolved solids. By the
end of the 1l-year period, the groundwater mnmust neet the required val ues
for these paraneters, or the natural -occurring background val ue for each
of themat a given renediation site, whichever is less stringent. The
current drinking water standards for these paraneters are as foll ows:
aluminum 0.2 milligrans per liter (ng/L), maximum iron, 0.3 ng/L,

maxi mum nmanganese, 0.05 ng/L, maxinmum thallium 0.002 ng/L, maxinmm
and total dissolved solids, 500 ng/L, maxi mum No other chem cal species
in LAC are expected to exceed a drinking water standard. However, as a
prudent nmeasure, the terms of the variance include nonitoring of antinony
and lead, for the reason described in paragraph f.3 of this enclosure.
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The variance granted by the Departnment is a general variance, which may
be applied to each site-specific LAC Renedial Action Plan subnitted
hereafter. The Madrid Engi neeri ng Group does not have to petition for a
new vari ance each time LAC is proposed for the renediation of a site,
provi ded there is no deviation fromthe terms of the variance.

Permits for injection wells: Rule 62-528.630(2)(c), F.A . C., allows the
aut horization of aquifer renediation projects by way of a Renedial Action
Pl an (RAP) Approval Order (or other enforceabl e Departnment approva
mechani sm) provided the construction, operation, nonitoring, and
injection well inventory requirenents of Chapter 62-528, F.A C., are net.
This sinmply neans that a RAP (or RAP Mdification) approval order issued
by the Bureau of Petroleum Storage Systens for the use of LAC al so serves
as the permt for the construction and operation of a Class V injection
wel | .

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 LAC. 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 treatnment, there will be nore
assurance that the treatnent process has perneated the entire site and
that 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 cont ani nants of concern are to be nonitored in accordance with
applicable rules and regul ati ons. Several aspects of nonitoring are

di scussed bel ow.

1. Active renediation nonitoring: 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 contamni nated sites. The
sel ection of designated nonitoring wells shall be of sufficient
gquantity to denobnstrate renedi ati on of the aquifer

2. Post active renediation nonitoring: At |east one (1) year of
gquarterly post active renedi ati on groundwat er nonitoring for
contam 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.)

3. Underground injection control monitoring: The Department, for
underground injection control purposes, has determ ned that
groundwat er sanpling, before and after injection, shall be conducted
when LAC is injected into an aquifer. The variance granted
November 1, 2000 requires that alum num iron, manganese, thallium
and total dissolved solids, be nmeasured before and after injection,
for conparison to their secondary drinking water standards set forth
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in Chapter 62-550, F.A.C., or a cleanup site’'s natural -occurring
background val ues, whichever is less stringent. Additionally,
because the natural-occurring lignite fromwhich LAC is manufactured
may contain contanmi nants of varying concentrations, the Departnment
has determ ned that sanpling should include two netals found to be
present in concentrations that are appreciable in conparison to their
dri nki ng wat er maxi mum contanmi nant |evels (MCL). They are antinony
(50% of MCL) and |ead (33% of MCL).

For the measurenent of pre-injection background val ues, the Bureau of
Pet rol eum St orage Systens suggests at |east one (1) nonitoring wel

| ocat ed upgradi ent of the contamination plume, or at |east one (1)
non- upgradi ent nonitoring well, |ocated beyond the edge of the plune,
be sanpl ed and analyzed. |If nmore than one well is sanpled, then the
average val ue can be used as the background value for the site.

For the post injection sanmpling of alum num iron, manganese,
thallium and total dissolved solids, the ternms of the variance
require that groundwater downgradi ent of the injection points be
sanpled. Additionally, the Bureau of Petrol eum Storage Systens
recommends sanpling one or nmore wells located in the central region
of the injection points, where the deviation of variance paranmeters
fromtheir respective standards are likely to be highest.

Underground injection control inventory: Renedial Action Plans

prescribing in situ aquifer injection-type renmediation 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 net. 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 4.

Operation:

1. Avoidance of migration: Injection of LAC shall be perfornmed in such
a way, and at such a rate and volume, that no undesirable mgration
of either the LAC 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
LAC i njection, the Department requests that the information itens
listed in Rule 62-528.640(1)(b), F.A C., be considered and included
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.
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Addi tionally, each Renmedial Action Plan should clearly indicate the
total amount of LAC 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 3

LI QUEFI ED ACTI VATED CARBON (LAC): SUPPLEMENTAL | NFORMATI ON

The information bel ow may be hel pful to reviewers of Renedial Action Plans
prescribing LAC. It is provided as information only and shoul d not be
construed as absolute, nor should it be used as a substitute for technica
judgments that should be made on a site-specific basis.

a.

U C Notification: Departnment of Environnental 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 4 menorandum 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
reviews 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

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.

Application, dosage, and injection spacing: Madrid Engineering G oup has
provi ded i nformation regardi ng the usage of LAC. For the renediation of
hi gh pernmeability soils and the underlying groundwater, LAC can be
sprayed topically and allowed to percol ate downward. For the renediation
of | ow pernmeability soils and the underlying groundwater, LAC can be
poured into 6-inch dianmeter boreholes that are installed to the
soil/water table interface, spaced approximately 4 feet on center. The
boreholes are initially filled with a LAC solution prepared by ni xing

1 quart of LAC to 25 gallons of water. The boreholes are then “topped”’
as necessary, for up to 30 days with a LAC solution prepared by m xi ng

1 quart of LAC to 50 gallons of water

The Bureau of Petroleum Storage Systens is willing to consider Renedi al
Action Plans that propose other methods of application that nmay be
suitable for LAC, such as pressure injection into a direct-push borehole.
Additionally, the use of site-specific information is preferable,

al t hough not necessarily required, when proposing the depth and spacing
of injection points, and the volume and concentration of LAC to be
applied, when preparing a Renedial Action Plan
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Site conditions: The manufacturer indicates that LACwill function in
bot h aerobi ¢ and anaerobi ¢ envi ronnents.

Surface water applications: |f a petroleumcontaninated site that falls
under the jurisdiction of the Bureau of Petrol eum Storage Systens has

i mpacted a surface water body, and the site is being cleaned up pursuant
to Chapter 62-770, F.A. C., then the surface water criteria of Chapter
62-302, F.A.C., may have to be taken into account. However, surface

wat er applications of LAC not associated with the cleanup of petroleum
contami nated sites pursuant to Chapter 62-770, F.A . C., are not within the
jurisdiction of the Bureau of Petroleum Storage Systens. The bureau
nei t her approves nor di sapproves the use of LAC for these applications
that are not within its jurisdiction.

10
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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 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 contani nated
site.

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

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

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

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

Summary of mmj 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. 9:

I njection volunme per well (gallons):
Single or multiple injection events:
I njection volunme total (all wells, all

uic_2.doc
Revised 3/16/00



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

events):

A site map showi ng the areal extent of the groundwater contani nation plune,
and the location and spacing of injection wells and associ ated nonitoring
wells is attached.

The following is a summary description of the affected aquifer

Narme 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 Conventi onal (circle the appropriate well type)

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

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

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

The in situ injection-type aquifer renmediation plan for this petrol eum
contanminated site is intended to neet the groundwater petrol eum cl eanup
criteria set forth in Chapter 62-770, F.A.C. Additionally, all other
groundwat er standards will be net at the tinme of project conpletion for any
resi dual s associated with the ingredients of the injected renediation
products, and any by-products or internedi ates produced as a result of the
chemical or biochenical transformation of those ingredients or the

contam nating petroleumduring their use. Applicable primry and secondary
drinki ng 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 renedi ation plan estimtes 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 enforceabl e
approval order. A copy is attached. The renmediation systeminstallation is
expected to comence within 60 days. Please call meat __ if you
require additional information

Note 1. Local prograns are not authorized to approve underground injections into aquifers. Reason: Per agreenent wth EPA
the FDEP cannot del egate this authority. Local prograns, after review ng a Remedial Action Plan or an injection
proposal docunent, should followthe instructions in a March 16, 2000 nenorandumto arrange for Departnent
headquarters’ execution of an approval order, and then conplete this form This formis prinmarily for use by state
and | ocal programtechnical reviewers, but petroleumrenediation contractors nay fill in all blanks except those
| abel ed “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 |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. Conplete chenmical analysis of injected fluid is required by Chapter 62-528, Florida Adm nistrative Code.
Proprietary fornul ations shall nake 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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