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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). 

2Source: James Russel, Orange County.
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• 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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Oxidizers:
• Chemical reaction.

o May be rapid.
• In-Situ Chemical Oxidation (ISCO).
• Examples:

o Hydrogen Peroxide.
o Persulfate & activator.
o Proprietary oxidizers.
o Ozone.

Bio-Augmentation:
• Microbial consortium.
• Electron acceptor blends.

o Sulfate.
o Nitrate.
o Manganese.

• Controlled release oxygen.
o Proprietary remediation products.
o Ozone.
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Activated Carbon
• Colloidal carbon.

o Adsorption.
• May be paired with bio-augmentation.

Surfactants:
• Also known as foaming agents.
• Contaminants of Concern (COCs). 

desorbed from soils.
• May be paired with bio-augmentation.
• Care is needed to prevent plume 

migration.
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Accepted Remediation Products:
• Remediation products are accepted through the 

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.
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Accepted Remediation Products
ITAP Acceptance Letters are:

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.
• Every ITAP Acceptance Letter varies.

7
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Accepted Remediation Products:
• ITAP Acceptance Letters may include:

o Proprietary Ingredient Letter.
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Accepted Remediation Products:
• ITAP Acceptance Letters may include:

o Regulatory Information.
 Establishment of temporary Zone of 

Discharge (ZOD).
 Radius of Influence (ROI).
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Accepted Remediation Products
• ITAP Acceptance Letters may include:

o Regulatory Information.
 Groundwater Monitoring.
 ZOD Monitoring.
 Baseline Monitoring.
 For Injection and Excavation 

applications.
• Explicitly or implicitly

 Minimum requirements
• Professionals may add as 

applicable (e.g., color)
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Accepted Remediation Products
• ITAP 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:

o Specific laboratory analytical methods may also be specified.
o ZOD permission by Rule.
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Accepted Remediation Products
• ITAP 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.”

 If exceedances of applicable standards (e.g., primary drinking water 
standards), remediation product may not have been properly diluted. 12
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Accepted Remediation Products
• ITAP Acceptance Letters may include:

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

14
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Source: Environmental Risk Management (ERMI)

Open Pits – Excavations
Remediation products may be applied to open pits or excavations (photo).
• Proper Mixing.

o Injections.
o Excavations.

• Proper Order.
o Injections.
o Excavations.

   



Injections, including LDA borings, and 
Open Pit Excavations
• Guidance: 

o BPSS-10, In Situ Chemical Additives.
• Per BPSS-10, Paragraph 14:

o An open pit is considered a 
“subsurface fluid distribution system”.

o Requirements for injections apply to 
open pit applications.
 Establishment of ZOD.
 Monitoring.
 Enforceable Order.

BPSS-10 clips:

16
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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.
17
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Enforceable Approval Orders:
• Per BPSS-10, remediation product 

applications require an enforceable Approval 
Order.
o For RAP Modifications (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.
18
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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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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.

20
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RAP/ISRP/UIC Approval Order Package:
• Submit request for RAP, ISRP, or UIC Approval 

Order to the Program Administrator’s Office (PAO).
o Submittal shall include:
 RAP, ISRP, or UIC Approval Order template, 

as applicable, as a word document, edited 
with site-specific information.

 Professional Recommendation Memo.
 All requests for Orders require the 

Professional Recommendation Memo.
 UIC Notification Memorandum and 

applicable attachments, unless not required 
(see next slides).
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UIC Notification Memorandum:
• There are two UIC Notification Memorandums:

• 1) For Remediation Products; and,
• 2) For Air Sparging.

• This presentation focuses on the use of remediation 
products and associated UIC Notification Memo.

• Clip is from UIC Notification Memo for remediation 
products.
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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.

23
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UIC Notification Memorandum:
• When required, Contractor or Site Manager 

complete the UIC Notification Memo based on 
information in RAP.
• Memo should be through a DEP employee.
 See clip.
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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.

25
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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). 

26
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UIC Notification Memorandum:
• Example Figure depicting ZOD:

o ZOD for different aspects of 
remediation product.
 Colloidal carbon ~ 5 feet
 Electron acceptor blend a few 

feet beyond.
o ZOD extends beyond source 

property boundaries.
 Temporary Points of 

Compliance (e.g., TPOC wells) 
are needed.

27
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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 approved.
o See clip from UIC Memo:

28

APPLICATIONS OF REMEDIATION PRODUCTS
UNDERGROUND INJECTION CONTROL (UIC)

     



Reviewing RAPs
• RAPs should include:

o Copy of ITAP Acceptance Letter(s) and all enclosures.
o Monitoring requirements per ITAP Acceptance Letter(s).
o Proposed application methodology (e.g., dilution) in accordance with 

ITAP Acceptance Letter(s).
o Draft UIC Notification Memorandum.
 For application by injection including LDA boring applications.

29
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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.

30
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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.”
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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.
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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:
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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. 
 If 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, 

including short distances.
 For example, iron, salinity, TDS, etc.
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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.
 Include site-specific electron acceptor assessment and confirmation of 

remediation product formulation in RAP, if not done previously.
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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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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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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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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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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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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.
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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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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 ROIs or minimum 10-foot distance.
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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.
 It may be beneficial to differentiate an observation well used to assess 

ROIs 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.
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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:
• 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.
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THANK YOU
Jennifer L. Rogers, P.E. 

Division of Waste Management / Petroleum 
Restoration Program

Florida Department of Environmental Protection
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Contact Information:
(850) 245-8919

Jennifer.L.Rogers@FloridaDEP.gov
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