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APPLICATIONS OF REMEDIATION PRODUCTS
AGENDA

In-Situ Applications of Remediation
Products:
Types of Remediation Products.
Remediation Product Acceptance.
Methods of Application.
Approval Orders.
Underground Injection Control (UIC).
Reviewing Remedial Action Plans
(RAPs).

Remediation Product Application
Monitoring.
Closure.

In this presentation, Remedial Action Plan
(RAP) includes RAPs, RAP Modifications
(RAP Mods), Interim Source Removal
Proposals (ISRPs), and Pilot Test Plans
(PTPs).




APPLICATIONS OF REMEDIATION PRODUCTS

REFERENCES
Rule — Chapter 62-780 — Contaminated Site Cleanup Criteria.

Rule — Chapter 62-520 — Ground Water Classes, Standards, and Exemptions.

Rule — Chapter 62-528 — Underground Injection Control.

Rule — Chapter 62-550 — Drinking Water Standards, Monitoring, and Reporting.

Guidance: BPSS-10, In Situ Chemical Additives.

Innovative Technology Acceptance Program — Accepted Products.

Guidance for Comparing Background and Site Chemical Concentrations in Groundwater.
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APPLICATIONS OF REMEDIATION PRODUCTS
TYPES OF PRODUCTS

Oxidizers: Bio-Augmentation:
« Chemical reaction. * Microbial consortium.

o May be rapid. « Electron acceptor blends.
* In-Situ Chemical Oxidation (ISCO). o Sulfate.
« Examples: o Nitrate.
Hydrogen Peroxide. o Manganese.
Persulfate & activator. « Controlled release oxygen.

Proprietary oxidizers. o Proprietary remediation products.
Ozone. o Ozone.

O
O
O
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APPLICATIONS OF REMEDIATION PRODUCTS
TYPES OF PRODUCTS

Activated Carbon Surfactants:

» Colloidal carbon. Also known as foaming agents.
o Adsorption. Contaminants of Concern (COCs).
* May be paired with bio-augmentation. desorbed from soils.
May be paired with bio-augmentation.
Care is needed to prevent plume
migration.
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INNOVATIVE TECHNOLOGIES

Accepted Remediation Products: _ FLORIDA DEPARTMENT OF —

Environmental Protection .....n...r::

* Remediation products are accepted through the % b —
Innovative Technology Acceptance Program "
(ITAP).

Division of Waste: DWM Listing.
ITAP issues Acceptance Letters.
o Clips on this and next seven slides are

portions of example letters.

aquifer remediation 15 likely to be the most common application of
d herein will be directed to that topic.

epartment acceptance of any product or process does not imply it has been deemed
for any particular cleanup situation, or that it 1s preferred over other treatment or cleanup



https://floridadep.gov/waste/district-business-support/content/accepted-technologies

APPLICATIONS OF REMEDIATION PRODUCTS
INNOVATIVE TECHNOLOGIES

Accepted Remediation Products = FLORIDA DEPARTMENT OF tepens
ITAP Acceptance Letters are: ) e =
o Acceptances; not approvals. “
= The approval of the RAP is the approval
to use the product(s) at site.
o Vendor/applicant specific.

* Acceptance within 10 years.

The Flonda Depmmml of En\unnme .1] Pmmmnn 5 D‘I fis

 Every ITAP Acceptance Letter varies. e

For vadose 3
the leaching of the Envirenoc® 101 formulat
the regulatory req

assistance wath

The Florida
or brand nam ]
onmental standpoint with n-qpa.: Lo appln.uhl n.n]m .md rei,ulanonq
Vendor responsible for marketing their produc
in comparison 1o competing
of the praduct or a

not imply it has deemed
r other treatment or cleanup
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INNOVATIVE TECHNOLOGIES

Accepted Remediation Products: |
* |ITAP Acceptance Letters may include: CLORIDA DEPARTMENT OF  moimem

Ciremmar

o Proprietary Ingredient Letter. ) T

2600 Blair Slone Rosd lll-IE-_'ll-rﬂ'

Tallahassee, FL 32355-2400

March 22, 2022

Mr. Chad 1. Morthangtan, PLE.

Soulbeast Dustrict Technical Manager

REGENESIS Carporate Headguarlers
alle Sombm

San Clemente, CA 9

Fe: | Proprietary Ingredients: 3DME

Dear Mr. Morthington:

The Division of Wasle Management hereby acknowledges the submiital of conlidential disclosre, dated

Auwgust 20 (received August 24, 2021} and supplemental infoamation recesved through March 17,

2027, RE MESIS. The disclosare provided the propnelary mgredients and therr concemlmtions m
WL,

Wilboul this cher for the disclosares and tbe advice provided by the Divisos in Enclosure 2 based
an its review ol all the mzredients, wsers of JOME would not know how 1o comp 1k the requiremenis
of Rale §2-530.3 10{B)c), Florida Admmestrative Code (FAC.) for a temporary Zone of Discharge

For underground injection controd purposes, remediabon plans proposing the ase of ¥ muast indicale
ke volume and complete chemical compesibon of the fuid io be injected. Since (be identities of some
ingredienls are proprietary, it wall saffice 1o just specify the overall volame and concentration of 3
and then provide a foolnote indicating that tbe confidential disclosure dated August

an file wilh the Division. Please direct questions regardmg this veacher to Elemna Comptos at

B2l

Elena Compion, M E
Pridessional Engineer 111
DHESP, FIDE
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INNOVATIVE TECHNOLOGIES

. 3
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» ITAP Acceptance Letters may include: st o e 2 T et e

groundwaber standards wall be met al the iime of progect completion for the confaminants of concem

] being remediated. and any by-products produced as o resalt of chemical or brochemical reactions

O Reg u Iato ry I nfo rm atl O n mduced or assisted by The tollowing chapters of the Flonda
- Admmstralive Code (F.A 2 ciled: € , FaaC, for pnmarny and secandary waler

. quality standards, Chapter 6. .F iar groun dwater classes, for groundwater parmitiing, and

| E Sta b I I S h m e nt Of te m po ra ry ZO n e Of for monitonmg requirements; Chaptar & . F_AC., for enderground mjection coatral, particalardy

Fart ¥, for Class ¥, Group 4 aguifer remediabon projects, Chapters 62-780, F.A.C., for cleanap

crilena, allowance of altemative cleanup target levels and conditonal closure requirements, and

D i SCh a rg e (ZO D ) . | Chapter 62-777, F.AC., bor clennup torget levels

Injection well permit: Per Fule 62-528.630(2 F_A.C., the issuance of an enlorceable, ate-specafic
m = Kemedial Acton Flan Approval Ordier he Department for imjection-type aquifer remediation
a I u S O n u e n Ce . conshilules the granting of a Class V imjectian well constmacbhon/'clearance permit

Underground Imjection Coatrol {(UICE Femedial Action Flans proposing injection-typs  aguiler
remediation shall include the information required by Rulest 3302 through 6, FAC., for
the purposes of the UIC progrmm. HKeviewors of those plans, wpon  ssmance of o
Department-enioroeashle Bomedial Acbom Plan Approval Order. must transmat this information o
the UIC program m Tallahassee by sabmitting a completed copy of the “UIC Motilicaboa™. The
The size of the temporary ZOD will usually be the injection well radius of influence when the notificalion far =tes thal are impacled wii petrolesm coataminants of coacem 1= m the form of 2

memorandum  curren sealed an the Inlemet af hil : ' L
treatment system is a single injection point. For a multiple point system, the ZOD can usually be - FETROLEUM pd ¢ siten impactzd with
expressed and illustrated as the total area covered by all the injection points, located side-by-side R i jeated o the fntemet o

IC MOTICE
with overlapping radii of influence.

Accepted Remediation Products: o

General mnlormakos aboul emporary Zones ol Dscharge [0} For groundwaber remediabion, the
composilion of a flaid e be mpecled must meel the pnmary and secondary donking water siandan
sel forth in Chapter 62-550, F_AC_, and the minimum groundwater criteria of Chapter 62-520, F.
[and Chapter 7], pursuant to UIC Rl  FAC. Agailer emediation ]1rL-:|u- 1%
that do not meet these requirements must seek rebef from water quality cnilena by one of two
mechanisms as boellows.  Permission for o temporary 00 may be obtamed vin Bole 62-
S0 318 )c). FAC. If permmssion for a 200 cannot be oblamed by rule, then it will be necessary
to seek a vanance [rom Depariment rules in accordance wath Section 120,542, Flonda Stalales.

Kule 62-520. 3 1NE)(c). F.AC., allows for a lempormey ZO00 for closed-loop re-injection systems, bor
the pnme constivents of the reagents used 1o remediale @bz commmmants, and for groundwaler
soomudary siandords. Im order io ablam permisson for a temporary 200 by rule, a sile-5

Kemedinl Action Plan must indicate: {a) the chemical mgredeents ol concem i the fhod to be
mpected that wall be preseat in excess of groundvwater standards; (b} the sze of the Z0D that 1
needed; (o) the amoant of rme that the 2000 will be needed; and {; plan for manstaring the injected
chemical ingredients of concemn
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INNOVATIVE TECHNOLOGIES
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» ITAP Acceptance Letters may include: st o e 2 T et e

groundwaber standards wall be met al the iime of progect completion for the confaminants of concem
being remediated. and any by-products produced as o resalt of chemical or brochemical reactions

o Regulatory Information. e et by | T Fomng it of e Fos

Admmstralive Code (F.A 2 ciled: , FaaC, for pnmarny and secandary waler
quality standards, Chapter 6. .F iar groun dwater classes, for groundwater parmitiing, and

] ]
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F O r I nJ e Ctl O n a n d Excavatl O n " remediation xhu|1lufm.-|-.u1-.-:hu .Fru-ﬁm jian recuired by Bules S3Z)c)] tBrough &, FAC  for

the  purposes the UIC  program.  Heviewers of those plans, wpon  ssnance of o

Accepted Remediation Products o

. . Department-enioroeashle Bomedial Acbom Plan Approval Order. must transmat this information o
a I Cat O n S the UIC program m Tallahassee by sabmitting a completed copy of the “UIC Motilicaboa™. The
p p I I ] nofificalion lor stes thal are impocted wilh petroleasm coalammants of concemn 15 m the fonm |:ll a

memorandum  curren sealed an the Inlemet af hil

 Explicitly or implicitly it S e & R e

IC MOTICE

M i n i m u m req u i re m e ntS 4. General mlormaolroa nboul emporary Zanes of Discharge [0} For groundwaber remediabion, the

composilion of a flaid e be mpecled must meel the pnmary and secondary donking water siandan
sel forth in Chapter 62-550, F_AC_, and the minimum groundwater criteria of Chapter 62-520, F.

Y P rOfeSS i O n a I S m a ad d aS [and Chapter 7], pursuant to UIC Rl  FAC. Agailer emediation ]1rL-:|u- 1%
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needed; (o) the amoant of rme that the 2000 will be needed; and {; plan for manstaring the injected
chemical ingredients ol concern
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INNOVATIVE TECHNOLOGIES

Accepted Remediation Products
* |TAP Acceptance Letters may include:
o Requirements for ZOD monitoring (e.g., parameters and frequency).
» Parameters may include aluminum, fluoride, foaming agents, iron, sulfate,
nitrates, pH, Total Dissolved Solids (TDS), etc.
= Example clip from ITAP Acceptance Letter:

. For the ZOD parameters: aluminum, ammonia. arsenic. chromium, fluoride. lead, nickel.
nitrate, nitrite. sodium. sulfate. and TDS shall be monitored. Reviewers of Remedial Action
Plans should check the box as shown below when filling out the UIC Notification
memorandum:

El ZOD permission by rule 62-520.310(8)(c). F.A.C.. for reagent chemical species and/or
parameter(s) in the fluid to be injected (or re-injected) that exceed secondary groundwater
standards. ... "

o Specific laboratory analytical methods may also be specified.
o ZOD permission by Rule.
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INNOVATIVE TECHNOLOGIES

Accepted Remediation Products
* |TAP Acceptance Letters may include:
o Monitoring in addition to ZOD parameters.
= Additional monitoring parameters may include:
* Antimony, thallium, 1,4-dioxane, ethylene glycol, etc.
= Example acceptance letter requirement (clip from ITAP Acceptance Letter
below), “these parameters are not ZOD monitoring parameters but should

be included in the baseline sampling and then annually following

treatment to demonstrate and verify compliance with Chapter 62-528,
F.A.C.”

.  These parameters are not ZOD monitoring parameters but should be included in the
baseline sampling and then annually following treatment to demonstrate and venfy
compliance with Chapter 62-528, F.A.C.

If exceedances of applicable standards (e.g., primary drinking water
standards), remediation product may not have been properly diluted.
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INNOVATIVE TECHNOLOGIES

Accepted Remediation Products
* |TAP Acceptance Letters may include:

o Application Requirements (e.g., avoidance of migration, dilution requirements).
= Examples clips from ITAP Acceptance Letters:

The pre-injection concentrations of MicroFUEL must not exceed 0.75 1bs per four (4) gallons of
water.

. Per Innovative Remedial Solutions, Inc., the recommended pre-injection concentration 1s 5

gallons of PetroBloom diluted with 200 gallons of water. A ZOD 1s not needed for PetroBloom

at the recommended njection concentration. The pre-injection concentration may not exceed 1:4
(1 part of PetroBloom to 4 parts of water).

. Regquired UIC ZOD compliance for PersulfOx ® to comply with paragraph 62-520.310(8)(c),
F.A.C.: pre-injection dilution at least to 20% by weight.

The concentration of PetroFix in pre-injection fluids must not exceed 160 grams per liter (160
g/L). Since PetroFix is delivered as colloidal suspension at a concentration of 320 grams of
PetroFix per liter of the total volume of the suspension, it must be at least 50 % diluted (1 part of
the PetroFix colloidal suspension to 1 part of water) prior to injection into the subsurface.

. The concentration of Electron Acceptor Blend — Regular in pre-injection fluids must not exceed
4 grams per liter (4 g/L), or 0.4 % diluted (4 parts of electron acceptor diluted in approximately
1.000 parts of water) prior to injection into the subsurface.




APPLICATIONS OF REMEDIATION PRODUCTS
METHODS OF APPLICATION

INJECTION
Remediation products may be applied by injection
through:
« Wells (photo).
o Vertical wells including wells installed using
Horizontal Directional Drill (HDD) methods.
Direct Push Technology (DPT) points.

o Permitting may be required for each DPT point.
Large Diameter Auger (LDA) boring.
o Considered an injection point.

Be: James Russel, Orange County.




APPLICATIONS OF REMEDIATION PRODUCTS
METHODS OF APPLICATION

Open Pits — Excavations
Remediation products may be applled to open plts or excavations (photo)
Proper Mixing.
o Injections.
o Excavations.
Proper Order.
o Injections.

o Excavations.
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METHODS OF APPLICATION

Injections, including LDA borings, and BPSS-10 clips:
Open Pit Excavations

- G uidance: REMEDIAL ACTION PLAN GUIDELINES

o B PSS_ 10. In S itu Chem ical Additives. BUREAU OF PETROLEUM STORAGE SYSTEMS
History: New 5/1/98. Revised 11/4/98. 3/16/00. 1/22/02. 7/16/05, 3/14/1
* Per BPSS-1 O’ Paragraph 14 Identification No.: BPSS-10

o An open pit is considered a Topic of Guideline: In Sita Chemical Additives

“subsurface fluid distribution system”. =&z

Signature and Date
CHIEF ENGINEER

Petroleum Cleanup Program

o Requirements for injections apply to
open pit applications.
= Establishment of ZOD.

. . Open pit applications. When used for beneficial cleanup of a contaminated site

- M on Ito rin g : undergoing site rehabilitation under Department cleanup rules, application of remediation
products to an excavation is considered to be a “subsurface fluid distribution system™ and

- E nf orcea b I e O rd er th-‘tret‘-:-rﬁ may be authorized under the procedures of this gnidance, including the need for

e prior authorization of the application of the product with an enforceable FDEP Order,

establishing a zone of discharge, and post application monitoring of the residual effects of
the remediation product. However, at this time these applications do not need to be
reported by the cleanup programs to the Department’s UTC Section.



https://floridadep.gov/waste/petroleum-restoration/documents/bpss-10-situ-chemical-additives
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APPROVAL ORDERS

Enforceable Approval Orders:
 Per BPSS-10, remediation product

applications require an enforceable Approval
Order.
o For a RAP that includes remediation
product application, the RAP Approval
Order is the applicable enforceable

Approval Order.
o For an ISRP, the ISRP Approval Order is
the applicable enforceable Approval Order.
o Use applicable Approval Order template.
= Clip is a portion of the RAP Approval
Order template.

APPLICATIONS OF REMEDIATION PRODUCTS

[Date]

CERTIFIED MAIL #[xxxx XXXX XXXX XXXX XXXX]|
RETURN RECEIPT REQUESTED OR  Sent via email to: (RP email address)

[Mr. or Ms. or . . ] [Property Owner’s Name]
(if applicable)[Property Owner's Company]|
[Property Owner’s Address]

[City, State Zip Code]

Subject: Remedial Action Plan Approval Order

[Facility Name]

[Facility Street Address]

[City, xxx] County

FDEP Facility ID# [xooooesx]

Discharge Date[s]: [Date(s) (only list the date(s) applicable to this Order)] [(select
one for each discharge, as applicable) (ATRP) (EDI) (IVPSSRP) (PCPP) (PLEIP)
(Non-program)]

Involves UIC: [Yes or No]

ADIJUST TEXT ON PAGES AS NEEDED
TO AVOID SPLITTING SUBTITLES FROM TEXT

Dear [Mr. or Ms. or . . ] [Property Owner’s Last Name]:

The Petroleum Restoration Program (PRP) has reviewed the Remedial Action Plan (RAP) dated
[Date] (recerved [Date]). [(if applicable) along with supplemental information dated through
[Date] (recerved through [Date]).] for the petroleum product discharge[s] referenced above. We
found all the documents submutted to date to be adequate to meet the RAP requirements of Rule
62-780.700, Florida Administrative Code (F. A C.). The Florida Department of Environmental
Protection (Department) has determined that the actions proposed n this RAP [(if applicable),
inclusive of supplemental information dated through [Date],] {{(I) — (this language should
apply to most situations) represent a reasonable strategy toward accomplishing the cleanup
objectives of Chapter 62-780, F.A.C}} OR {{(II) — (this language should be used for PBC
RAPs) are designed to comply with the Department’s regulatory requirements for active
remediation, including air emissions, discharge of treated water, underground injection control
and public safety.}} OR {{(III) — (this language should be used for special circumstances of




APPROVAL ORDERS

Enforceable Approval Orders:
 Per BPSS-10, remediation product
applications require an enforceable Approval
Order.
o For RAP Madifications (RAP Mods) or
Pilot Test Plans (PTPs), for which RAP
Approval Orders are typically not issued,

an Underground Injection Control (UIC)
Approval Order is the applicable
enforceable Approval Order.
o Use applicable Approval Order template.
= Clip is a portion of the UIC Approval
Order template.

APPLICATIONS OF REMEDIATION PRODUCTS

[Date]

CERTIFIED MAITL #[xxxx X¥xxx XYy YYIy XXxx)
EETUEN RECEIPT REQUESTED

[Mdr. or Me. or . . ] [Property Owner’s Mame]
(if applicable)[Property Owner's Company]
[Property Oamer’s Address]

[City, State Zip Code]

Subject:  UIC Approval Order

[Facility Name]

[Facility Street Address)

[City, xxx] County

FDEP Facility ID# [rooooooom]

[Mote: If this 15 also a cleanup of nonpetroleum please add appropriate FLD or COM
#]

Discharge Date[s]: [Date(s) (only list the date(s) applicable to this SRCO)] [(select
one of the following for each discharge, as applicable) (ATEF) (EDI) (IVPSSER)
(PCPP) (PLEIP) (MNon-program)]

ADJUST TEXT ON PAGES AS NEEDED
TO AVOID SPLITTING SUBTITLES FROM TEXT

Dear [Mr. or Ms. or . . ] [Property Owner’'s Last Name]:

The Petroleum Festoration Program (PEP) has reviewed the [Remedial Action Modification
Plan or pilot test proposal or assisted natoral sttenuation proposal or . . ] dated [Date] (received
[Date]), [(if applicableinclusive of supplemental information dated throush [Date] (recerved
through [Date]),] for the petroleum product dizcharge[s] bove. The Florida
De.partment of Environmental Protection (Department) approves the document as i nb-ﬂd m
this Approval Order (Order). Since the proposed action ves injection into an :

criteria for Class V, Group 4 aguifer remediation wells s : o

; ( , az well az the mimimum criteria for groundwater set forth

1777, F.AC,, and the general provizions for groundwater penmitting

znd monitoring in Chapter §2- H FAC
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APPROVAL ORDERS

RAP Approval Orders:
* The Petroleum Restoration Program (PRP) typically only issues one (1) RAP
Approval Order per discharge (or discharges).
« Subsequent RAPs, whether scoped as RAPs or RAP Modifications, are
considered modifications to the original RAP.
o Unless revoked, modified or amended (all in writing), original RAP Approval
Order remains enforceable until closure is achieved.

o After one RAP Approval Order has been issued for the applicable
discharge(s), subsequent plans proposing remediation product application
need to be approved using a UIC Approval Order.
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APPROVAL ORDERS

UIC Approval Orders:
« Discharge(s) may have multiple UIC Approval Orders.
« Each UIC Approval Order applies to a specific plan proposing defined:
o Remediation product(s) to be applied,
o Application location(s),
o Application methodology, and
o Application volume(s).

* Any remediation product application proposed to vary from or beyond the
approved defined plan (e.g., greater volume, additional points, etc.) requires an
applicable RAP Modification and UIC Approval Order.




APPLICATIONS OF REMEDIATION PRODUCTS
APPROVAL ORDERS

RAP/ISRP/UIC Approval Order Package: UIC Approval Order Template:
« Submit request for RAP, ISRP, or UIC Approval Dac
Order to the Program Administrator’'s Office (PAO). [auaittEerrrersss

EETUEN REECEIPT REQUESTED

o Submittal shall include: M e o] Proerty Onmer's Name]

(if applicable)[Property Owner’'s Company]

* RAP, ISRP, or UIC Approval Order template, |[EEstn

Subject: UIC Approval Order

as applicable, as a word document, edited " bty Nam)

[Facility Street Address]
[City, xxx] County

with site-specific information. EDEF Facity D+ ]

[Mote: If this 15 also a cleanup of nonpetroleum please add appropriate FLD or COM

#]

[ ] P rOfe S S i O n a | Re CO m m e n d at i O n M e m O ) Discharge DEEE:[E.]Z _[Date.{:s:] l:cnnlj_.-'_ lizt the date(z) appli-:ah}e to t}_u= SRCO] [[}_:.ele::t

one of the following for each discharge, as applicable) (ATEF) (EDI) (IVPSSEE)
(PCPP) (PLEIP) (Mon-program)]

= All requests for Orders require the o
PrO feSS| on al R ec Ommend atl on Mem 0. TO AVOID SPLITTING SUBTITLES FROM TEXT

Dear [Mr. or Ms. or . . ] [Property Comer’s Last Name]:

u UIC NOtification Memorandum and The Petroleum Restoration Pro, ETam'PF.tha.reu!.edth [Pemd.lﬂ]'khnl'.‘[-dmann

Flan or pilot teg tpr p-L. sal

applicable attachments, unless not required fDH
(see next slides).
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UNDERGROUND INJECTION CONTROL (UIC)

U I C N Otifi Cati O n M e m O ra n d u m : Underground |_njecu:_on ntrol Notification Memorandum for In Situ Injection-Type Aquifer

n Projects: Instru ns and Supplemental Information

* There are two UIC Notification Memorandums: S e

Florida Department of Environmental Protection
Bureau of Water Facilities Regulation

* 1) For Remediation Products; and, Updegouns necion con Secton_ s
« 2) For Air Sparging.
« This presentation focuses on the use of remediation
products and associated UIC Notification Memo. e
* Clip is from UIC Notification Memo for remediation

memarandum to the Underground
Injecton Control Section.

DATE:

SUBJECT: Remediation Product Injection Well{g) for In Situ Aquifer
p ro u C S . Remediation at a Contaminated’ Site

Pursuant to paragraph 28 ), F.AC inventory information is hereby provided jn,
reqard fe the proposed construction of temporary injection well(s) for the purpose of in situ
aquifer remediatien af a petroleum contaminated site.

ounty:
Latitude/Longitude:
FDEP Facility Number:

f OWNEF'S NAame:

ity owner's address:

Well contractor's name:
Well contractor's address:



https://floridadep.gov/waste/district-business-support/documents/uic-notice-remediation-products
https://floridadep.gov/waste/district-business-support/documents/uic-notice-air-sparging-wells

APPLICATIONS OF REMEDIATION PRODUCTS
UNDERGROUND INJECTION CONTROL (UIC)

UIC Notification Memorandum:
« UIC Notification Memorandums are required for:
o Injections (e.g., wells, DPT points); and,
o Applications to LDA borings.
« UIC Notification Memorandums are not required for remediation product
applications to:
o Open pits/excavations;

o Infiltration galleries; or,
o Trenches.




APPLICATIONS OF REMEDIATION PRODUCTS
UNDERGROUND INJECTION CONTROL (UIC)

UIC Notification Memorandum: e e e S e e e
« When required, Contractor or Site Manager e s et =

Florida Department of Environmental Protection
Bureau of Water Facilities Regulation

complete the UIC Notification Memo based on

information in RAP.

 Memo should be through a DEP employee. ———
= See clip. e

memarandum to the Underground
Injecton Control Section.

DATE:

SUBJECT: Remediation Product Injection Well{g) for In Situ Aquifer
Remediation at a Contaminated’ Site

Pursuant to paragraph 28 ), F.AC inventory information is hereby provided jn,
reqard fe the proposed construction of temporary injection well(s) for the purpose of in situ
aquifer remediatien af a petroleum contaminated site.

ounty:
Latitude/Longitude:
FDEP Facility Number:

f OWNEF'S NAame:

ity owner's address:

Well contractor's name:
Well contractor's address:
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UNDERGROUND INJECTION CONTROL (UIC)

UIC Notification Memorandum:

« Temporary ZOD Section (clip from UIC Notification Memorandum).
o Select ZOD permission by Rule as applicable (see ITAP Acceptance Letter).
o List ZOD monitoring parameters to match ITAP Acceptance Letter.

TEMPORARY INJECTION ZONE OF DISCHARGE (Z0D)
[check those that apply)

[1 No ZOD needed. The fluid to be injected meets the primary and secondary
groundwater standards of Chapter 62-550, F.A.C., and the minimum groundwater
critena of Chapters 62-520 and 62-777, F. A C.

EDD [}E'HTIHSI:JH by mle 62- q.ﬁ” 5‘1{}:8}{;}:7 F.A.C> for reagent chemical species and/or

t&d (or re-injected) that exceed secondary
gmundumter qtandardq Z0D permission by this rule also applies to chemical species
in the fluid to be injected that exceed primary groundwater standards or minimum
groundwater criteria, provided those species are prime constituents of the reagents
used to remediate site contaminants. The chemical species and parameters for which
the approved Remedial Action Plan identifies zone size and duration, and addresses
groundwater monitoring are-summarnized bolow:

Chemical species & parameters: aluminum, ammonia, arsenic, chromium, fluoride
lead, nickel, sulfate, and TDS.

Zone size (sq. ft.)400 Duration (mos.) 12 Yes, monitoring address
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UNDERGROUND INJECTION CONTROL (UIC)

UIC Notification Memorandum:
« If ZOD permission by Rule (clip from UIC Notification Memorandum).
o Attach a figure depicting the ZOD.
o Recommend also depicting the extents of groundwater impacts (plume).

)= If ZOD permission by rule 62-520.310(8)(c)f, F.ATS

then a figure that delineates the ZOD is attached. [LI:E: the lines below to more fully describe
the 70D if a figure alone will not suffice).




APPLICATIONS OF REMEDIATION PRODUCTS
UNDERGROUND INJECTION CONTROL (UIC)

UIC Notification Memorandum:
« Example Figure depicting ZOD: Clip of example ZOD depiction:
o ZOD for different aspects of R S U
remediation product. A
= Colloidal carbon ~ 5 feet
= Electron acceptor blend a few
feet beyond. GCTL PLUME —

NADC PLUME

o ZOD extends beyond source
property boundaries.
» Temporary Points of
Compliance (e.g., TPOC wells)
are needed.
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UNDERGROUND INJECTION CONTROL (UIC)

UIC Notification Memorandum:
* Once applicable Approval Order is issued, the PAO submits the UIC Notification
Memorandum to the Bureau of Water Facilities Regulation.
* On the last page of the memorandum the PAO will input the date of the applicable
Approval Order.
o Date of enforceable Approval Order may not be the same date the deliverable

was app roved. CLEANUP CRITERIA AND ENFORCEABLE APPROVAL ORDER

O See CI | p fro m U I C M (S1AA[O The in situ injection-type aquifer remediation plan for this contaminated site is intended to meet

the groundwater cleanup criteria set forth in Chapter 62-777, F.A.C. Additionally, all other
groundwater standards will be met at the time of project completion for any residuals associated
wﬂh th.z mgredlent-;. of the |njech=d remedntn:nn product: and any I;g products or |nt==rn |ed|ate5

the con |tammant~: of concemn clunng their use. Apphcable pnmary,.r and sec ondaw grc-urud‘u!.rater
standards are set forth in Chapter 62-550, F.A.C., and minimum groundwater criteria are set
forth in Chapters 62-520, F.A.C.

The remediation plan estimates that site remediation will take months. We will
notify you if there are any modifications to the remediation strategy which will affect the injection
well design or the chemical composition and volume of the injected remediation product(s).

eproposed remediation planwasapprovedgn. by an
enforceable approval order. A copy is attached. The remediation system installation is

expected to commence within 60 days. Pleasecallmeat  if you reguire
al information.
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REVIEWING RAPs

Reviewing RAPs
* RAPs should include:
Copy of ITAP Acceptance Letter(s) and all enclosures.
Monitoring requirements per ITAP Acceptance Letter(s).
Proposed application methodology (e.g., dilution) in accordance with

ITAP Acceptance Letter(s).
Draft UIC Notification Memorandum.
= For application by injection including LDA boring applications.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Establish either background concentrations or baseline concentrations.

o Baseline concentrations may not be background concentrations.
o Background concentrations.
= Per subsection 62-780.200(3), F.A.C., “Background concentrations”
means concentrations of contaminants that are naturally occurring or
resulting from anthropogenic impacts unrelated to the discharge of

pollutants or hazardous substances at a contaminated site undergoing
site rehabilitation, in the groundwater, surface water, soil, or sediment in

the vicinity of the site.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Establish either background concentrations or baseline concentrations.
o Background concentrations.
= Guidance for Comparing Background and Site Chemical Concentrations
in Groundwater.
= Establishment of background concentrations can require a substantial
effort.

= For example, “A minimum of three groundwater wells sampled quarterly
for one year per impacted aquifer zone is a good rule-of-thumb for
background sampling.”



https://floridadep.gov/waste/district-business-support/documents/guidance-comparing-background-and-site-chemical-0
https://floridadep.gov/waste/district-business-support/documents/guidance-comparing-background-and-site-chemical-0
https://floridadep.gov/waste/district-business-support/documents/guidance-comparing-background-and-site-chemical-0
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Establish either background concentrations or baseline concentrations.
o Background concentrations:
» Guidance for Comparing Background and Site Chemical Concentrations
in Soil.
= Although the title of the guidance document is specific to soils, this
guidance has a lot of great general information with respect to

establishment of background concentrations.

Establishment of background concentrations can require a substantial
effort.

For example, for direct comparison method, “a minimum of seven
background samples is needed.” That is, seven different locations.



https://floridadep.gov/waste/district-business-support/documents/guidance-comparing-background-and-site-chemical
https://floridadep.gov/waste/district-business-support/documents/guidance-comparing-background-and-site-chemical
https://floridadep.gov/waste/district-business-support/documents/guidance-comparing-background-and-site-chemical
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Establish either background concentrations or baseline concentrations.
o Baseline concentrations.
= May be easier to establish than background concentrations.
» Based on a sampling event performed prior to active remediation; i.e.,
conducted prior to application of remediation product(s).
o Not required — strongly recommended.

= Clip from ITAP letter:

10. Baseline Sampling: Baseline sampling (prior to any injection) for the ZOD monitoring parameters
(and the impurities) 1s not required but 1s strongly recommended. The baseline sampling data 1s
very useful for evaluating when the aquifer has returned to the pre-injection conditions.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Baseline Sampling — Recommendations:

o Develop based on plans for Active Remediation Monitoring (ARM), Post Active
Remediation Monitoring (PARM), and, as applicable, Natural Attenuation
Monitoring (NAM).

o Review history of site to determine if any prior remediation products were
applied.

» |f yes, examine associated sampling and analytical results.
o More than one baseline sampling event may be beneficial for establishing
baseline concentrations.
= Some typical parameters used to monitor ZODs tend to vary across a site,
iIncluding short distances.
= For example, iron, salinity, TDS, etc.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:

« Baseline Sampling — Recommendations:
o If remediation product to be applied includes electron acceptors, and site-

specific concentrations of electron acceptors have not yet been evaluated,
baseline sampling may be beneficial for confirming formulation of product.
= For example, nitrate, manganese, iron, sulfate, etc. may not be a limiting

factor to bioremediation at the site.

= Allow time between baseline sampling and product application to assess.
* [nclude site-specific electron acceptor assessment and confirmation of

remediation product formulation in RAP, if not done previously.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Active Remediation Monitoring (ARM).
o Portion of applied remediation product remains active.
o Active portion of remediation product may be:
= Surfactants, electron acceptors, etc.
= Active for minutes, days, months, etc. after application.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Active Remediation Monitoring (ARM):
o RAP shall present the conditions used to determine when the remediation
product is no longer active and when PARM will begin.
= Active portion of product (e.g., electron acceptors) exhausted/expended.
o May be followed by either PARM or NAM.
* Bio-augmentation (e.g., addition of an electron acceptor blend) is an

active remedial strategy that is not equivalent to NAM, which is a
passive remedial strategy.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Post Active Remediation Monitoring (PARM).
o PARM is used to verify that active remediation has effectively remediated
a site to achieve closure goals.
= COCs are typically below Cleanup Target Levels (CTLs) for the site.
o PARM shall be implemented per Rule 62-780.750, F.A.C.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
* Natural Attenuation Monitoring (NAM)
o NAM is a passive remedial strategy.
= COCs may remain above CTLs for the site.
o NAM shall be implemented per Rule 62-780.690, F.A.C.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
* For either PARM or NAM:
o No residual effects of active portion of remediation product remain.
= Active portions have been exhausted/expended.
o First PARM (or NAM) event shall be 90+ days after there are no longer any
residual effects from the remediation product application.
= First PARM/NAM is not necessarily 90 days after injection/application.

= Consider: point at which no residual effects of active portion of
remediation product remain as equivalent to a system shut-down.
o Non-active by-products (e.g., chromium, fluoride, TDS, etc.) may remain
above respective groundwater standards or site-specific background values.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
 ARM, PARM, and/or NAM:
o Minimum of two (2) wells:
= At least one well downgradient.
» At least one well located in the area(s) of highest groundwater impacts.
o Temporary Point of Compliance (TPOC) well(s), as applicable
o Designated representative monitoring wells as needed for monitoring or

establishing:
= Progress of active remediation (ARM); and/or,
* Progress of passive remediation (NAM); and/or,
* Closure documentation (ARM/PARM/NAM), as applicable
= Use professional judgement.
o See ITAP Acceptance Letters and guidance.




APPLICATIONS OF REMEDIATION PRODUCTS
MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
* Monitoring Wells:

o No well used for remediation product application may be used to track
remediation progress (i.e., may not be or become a designated well for
monitoring COCs).

* Analytical results for concentrations of COCs may be skewed.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
* Monitoring Wells:
o Per Guidance: BPSS-10, In Situ Chemical Additives, maintain representative
monitoring wells during remediation product application:
= Do not install injection points (or apply remediation product to open
pits/excavations) too close to monitoring wells.
* Too close: analytical results for concentrations of COCs may be skewed.

» Use site-specific ROls or minimum 10-foot distance.
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:

* Monitoring Wells:
o Pilot Tests may include wells within proximity to injection points to determine

ROI (e.g., Observation Wells); however, those observation wells may become
compromised with respect to providing groundwater samples representative of

groundwater conditions.
* [t may be beneficial to differentiate an observation well used to assess

ROls from a groundwater monitoring well used to assess groundwater
conditions (e.g., concentrations of COCs).
o For additional guidance, see BPSS-10, In Situ Chemical Additives.



https://floridadep.gov/waste/petroleum-restoration/documents/bpss-10-situ-chemical-additives
https://floridadep.gov/waste/petroleum-restoration/documents/bpss-10-situ-chemical-additives
https://floridadep.gov/waste/petroleum-restoration/documents/bpss-10-situ-chemical-additives
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MONITORING REMEDIATION PRODUCT APPLICATIONS

Remediation Product Applications — Monitoring:
« Scoping Monitoring:
o Active Remediation Monitoring (ARM).
» Remedial Action Interim Reports (RAIRS).
* RAIR with PE/PG review pay item when transition from ARM to either
PARM or NAM is proposed.
o Post Active Remediation Monitoring (PARM).

= PARM Reports.
o Natural Attenuation Monitoring (NAM).
= NAM Reports.
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REMEDIATION PRODUCT APPLICATIONS - CLOSURE

Remediation Product Applications — Closure:
* For Closure:
o Applicable closure criteria have been met.
o Concentrations of monitoring parameters set by ITAP Acceptance Letter meet
their respective groundwater standards or return to their site-specific baseline
or background concentrations, whichever is less stringent.




THANK YOU

Jennifer L. Rogers, P.E.

Division of Waste Management / Petroleum
Restoration Program

Florida Department of Environmental Protection

Contact Information:
(850) 245-8919
Jennifer.L.Rogers@FloridaDEP.gov
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