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PRODUCT APPLICATION
AGENDA

Product Application:
Injections — Excavations
• References.
• Types of Products.
• Methods of Application.
• Underground Injection 

Control (UIC) Notification 
Memorandum.

• Product Acceptance. 
• Monitoring.
• UIC Parameters.
• Closure.
• Case Studies.

2Source: James Russel, Orange County.



PRODUCT APPLICATION
REFERENCES

3

• Rule – Chapter 62-780 – Contaminated Site Cleanup Criteria.

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

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

• Guidance: BPSS-10, In Situ Chemical Additives.

• Innovative Technology Acceptance Program – Accepted Products.

• Underground Injection Control (UIC) Variances.

https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-780
https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-520
https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-550
https://floridadep.gov/waste/petroleum-restoration/documents/bpss-10-situ-chemical-additives
https://floridadep.gov/waste/district-business-support/content/accepted-technologies
https://www.flrules.org/gateway/ChapterHome.asp?Chapter=62-550
https://floridadep.gov/waste/district-business-support/content/accepted-technologies
https://floridadep.gov/waste/petroleum-restoration/content/underground-injection-control-variances


PRODUCT APPLICATION
TYPES OF PRODUCTS

Oxidizers
• Chemical reaction.
• Examples:

• Hydrogen Peroxide.
• Proprietary oxidizers.
• Sodium persulfate and 

activator.

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

o Sulfate.
o Nitrate.
o Manganese.

Activated Carbon
• Colloidal carbon.

o Adsorption.
• May be paired with bio-

augmentation.

Surfactants
• Also known as foaming 

agents.
• Contaminants of Concern 

(COCs) desorb from soils.
• May be paired with bio-

augmentation.
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PRODUCT APPLICATION
METHOD OF APPLICATIONS: INJECTIONS AND EXCAVATIONS

Products may be applied by injection through:
• Wells (photo). 
• Direct Push Technology (DPT) points. 
• Large Diameter Auger (LDA) boring.

o (considered injection point).

5Source: James Russel, Orange County.



PRODUCT APPLICATION
METHOD OF APPLICATIONS: INJECTIONS AND EXCAVATIONS

Products may be applied to open pit excavations.

6Source: Environmental Risk Management (ERMI)



PRODUCT APPLICATION
METHOD OF APPLICATIONS: INJECTIONS AND EXCAVATIONS

Injections, including LDA, and Open Pit 
Excavations.
• Guidance: BPSS-10, In Situ Chemical 

Additives.
• Per Bureau of Petroleum Storage 

Systems (BPSS)-10, Paragraph 14:
• An open pit is considered a 

“subsurface fluid distribution system.”
• Requirements for injections apply to 

open pit applications.
o Enforceable Order.
o Establishment of Zone of 

Discharge (ZOD).
o Monitoring.

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


PRODUCT APPLICATION
UNDERGROUND INJECTION CONTROL (UIC)

Underground Injection Control (UIC):
• Product application via well or injection point 

(including LDA application) requires a UIC Approval 
Order.
o For a Remedial Action Plan (RAP) that includes 

injection, the RAP Order takes the place of a UIC 
Order.

o For a RAP Modification that includes injection, 
for which RAP Orders are typically not issued, a 
UIC Order must be issued.

8



PRODUCT APPLICATION
UNDERGROUND INJECTION CONTROL (UIC)

UIC.
• Once RAP Order or UIC Order is issued, an 

employee of DEP Division of Waste or DEP District 
Office, must submit a UIC Notification Memorandum.
• Clip on slide is portion of UIC Notification 

Memorandum.

9

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


PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• DWM Listing.
• Acceptance Letters.

• Clips on slide are portions / parts of 
letter.

• Letters are acceptance; not approvals.
• Vendor/applicant specific.
• Acceptance within 10 years.

10

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


PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• Acceptance Letters may Include:

• Proprietary Ingredient Letter.
• Regulatory Information:

• Groundwater Monitoring.
• Including baseline sampling.

• Application Requirements.
• Every Acceptance varies.

11



PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• Acceptance Letters may Include:

• Proprietary Ingredient Letter.
• Regulatory Information:

o Groundwater Monitoring.
 Including baseline sampling.

o Application Requirements.
• Every Acceptance varies.

12



PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• Interim Source Removal Proposal 

(ISRP)/RAP/RAP Modification/Pilot Test 
Plan (PTP) should include:
o Copy of acceptance letter and all 

enclosures.
 Clips on slide are portions of 

letter.

13



PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• Monitoring requirements per 

acceptance letter.
• For Injection and Excavation.

• Explicitly and implicitly.
• Minimum requirements.

• Professionals can add.

14



PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• UIC Notification Memo.
 For application by injection 

including LDA applications.
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PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• Reviewing ISRP/RAP/RAP 

Modification/PTP:
o Monitoring Plan Parameters 

match:
 Acceptance Letter.
 Zone of Discharge 

(ZOD) monitoring 
parameters listed specific 
to product.

 ZOD permission by rule.

UIC Notification Memo clip:

Acceptance Letter Regulatory Info clip:
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PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• UIC Notification Memo.

o Injections including LDA 
applications.

o ZOD permission by rule.
 List parameters. UIC Notification Memo clip:

Acceptance Letter Regulatory Info clip:
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PRODUCT APPLICATIONS AND PRODUCT 
ACCEPTANCE
INNOVATIVE TECHNOLOGIES

Accepted Products.
• Reviewing ISRP/RAP/RAP 

Modification/PTP:
• ZOD:

• Radius of Influence (ROI).
• ZOD depicted on figure along 

with extents of groundwater 
impacts (plume) depicted. 
• Included in UIC 

Notification Memorandum.

UIC Notification Memo clip:

Acceptance Letter Regulatory Info clip:

18



PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• DWM PRP Listing.
• Clips are portions of an example 

variance.
• Variance is for ZOD approval.

o ZOD still applies.
• Variances are Orders.
• Vendor/applicant specific.

19

https://floridadep.gov/waste/petroleum-restoration/content/underground-injection-control-variances


PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• Variances may include:

• Conditions.
o Groundwater Monitoring.
 Including baseline sampling.

o Defined ZOD.
o Application Requirements.

• Every Variance varies.
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PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• ISRP/RAP/Mod/PTP should include:

• Copy of Variance.
• Clips are portions of an example 

variance.
• Monitoring requirements per 

variance.
o For Injection and Excavation.
 Explicitly and implicitly.

o Minimum Requirements.
 Professionals can add.

• UIC Memo.
o For application by injection 

including LDA applications. 21



PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• Reviewing ISRP/RAP/Mod/PTP:

o Monitoring Plan Parameters 
match:
 Variance.
 Monitoring parameters 

listed specific to product.

Example Variance clip:
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PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• Reviewing ISRP/RAP/Mod/PTP:

• Monitoring Plan Parameters 
match:
o UIC Notification Memo.
 Injections including LDA 

applications.
 ZOD permission by 

variance.
 List parameters.

UIC Notification Memo clip:
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PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• Reviewing ISRP/RAP/Mod/PTP:

• ZOD:
o ROI.
 Example: 35-foot ROI.
 If defined in variance, may 

or may not match site-
specific ROI.
 Adjust ISRP / RAP / 

Mod / PTP accordingly.
• ZOD depicted on figure with 

extents of impacts depicted. 
o Included in UIC 

Notification Memorandum.

Example Variance Clip:

UIC Notification Memo clip:

24



PRODUCT APPLICATIONS 
PRODUCT VARIANCE

UIC Variances.
• Each variance varies.
• Variance language is very specific.

o Clip on slide is portion of very specific 
variance.

o Example: variance lists specific site.

• Whether UIC Variance or Acceptance 
Letter, read through thoroughly. 

25



PRODUCT APPLICATIONS 
PRODUCT ACCEPTANCES AND VARIANCES SUMMARY

Product Acceptances and Variances Summary.

• The ISRP/RAP/Mod/PTP, proposed application, and monitoring are to be in 
accordance with the acceptance letter or variance.

• Acceptance Letter or Variance should be included in ISRP/RAP/Mod/PTP.
• ZOD permission is by Rule (Acceptance Letter) or by Variance.
• Each acceptance letter and variance varies. Read through acceptance letter or 

variance thoroughly.
• UIC Notification Memorandum included in ISRP / RAP / Mod / PTP for injections, 

including LDA applications.

26



PRODUCT APPLICATIONS 
PRODUCT ACCEPTANCES AND VARIANCES SUMMARY

Product Acceptances and Variances Summary – cont.

• UIC Order or RAP Order, including for open pit applications, is required.
• Monitoring requirements are for product application via injection, including LDA 

applications, and conventional excavation (i.e., open pit), whether stated explicitly 
or implicitly and per guidance document BPSS-10, In Situ Chemical Application.

27



PRODUCT APPLICATIONS 
PRODUCT ACCEPTANCES AND VARIANCES SUMMARY

Product Acceptances and Variances Summary – continued.

• Upon expiration of the time period granted for the ZOD by way of Rule 62-
520.310(8)(c), Florida Administrative Code (F.A.C.), or variance, the 
concentrations of the monitoring parameters referenced in the acceptance letter or 
variance must meet their respective groundwater standards or their natural-
occurring background values at the specific cleanup site, whichever is less 
stringent, or appropriate controls are put in place to allow conditional closure 
under Rule 62-780.680, F.A.C.

28



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

• Why? (Rule/guidance/product acceptance/variance conditions).
• What? (parameters). 
• When? (schedule/frequency). 
• Where? (well locations).

• Types of Monitoring:
o ZOD Monitoring.
o Active Remediation Monitoring.
o Post Active Remediation Monitoring (PARM).
o Natural Attenuation Monitoring (NAM).

29



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

• Monitoring per Acceptance Letter (Variance is similar).
• See Regulatory Information section of letter, ZOD section.
• The acceptance letter or variance provide the parameters and frequency 

required for ZOD Monitoring.
• Parameters may include sodium, foaming agents, iron, chloride, pH, etc.

30

Presenter Notes
Presentation Notes
What and how often.



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

• Monitoring per Acceptance Letter (Variance is similar).
• Monitoring is required for injections and application to open pits/excavations.

• Example requirement, “If xxx is proposed to be delivered into the aquifer by 
means other than injection wells (for example, most excavations [except by 
large diameter augers], infiltration galleries, trenches, etc.), the UIC 
Notification memorandum is not required to be filed but monitoring for the 
UIC parameters is required.”
• In line with guidance: BPSS-10, In Situ Chemical Additives.

31

Presenter Notes
Presentation Notes
What and how often.

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


PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

• Monitoring per Acceptance Letter or Variance.
• May include monitoring in addition to ZOD parameters.

• Example acceptance letter requirement, “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.”

• Example monitoring parameters may include:
• Chromium, aluminum, zinc, lead, etc.

32



PRODUCT APPLICATIONS - MONITORING

Product Applications – Monitoring.

• Acceptance Letters and Variances provide minimum monitoring. 
• Professional judgement may be used to add monitoring to ISRP / RAP / Mod / 

PTP {e.g., add parameters (e.g., color), increase frequency, etc.}.

33



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

Monitoring Wells.
• Maintain representative monitoring wells during product application.

o For example, do not install injection points or perform application to open 
pits too close to monitoring wells.
 Use site-specific ROIs, variance ROIs, or minimum 10-foot distance.
 Pilot Tests may include wells within close proximity to injection points to 

determine ROI; however, those wells may become compromised with 
respect to providing groundwater samples representative of 
groundwater conditions.

34
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PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

Monitoring Wells.
• No well used for product application shall be used to track remediation 

progress (i.e., may not be or become a designated monitoring well). 
• See Guidance: BPSS-10, In Situ Chemical Additives.

35

Presenter Notes
Presentation Notes
Where.

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


PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

Baseline Sampling
• Baseline Sampling is required prior to product application.
• Recommend developing based on plans for active remediation and PARM.
• More than one baseline sampling event may be beneficial.

36



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

Baseline Sampling
• If product to be applied includes electron acceptors, and site-specific 

concentrations of electron acceptors has not yet been evaluated, baseline 
sampling may be beneficial for confirming formulation of product.
o E.g., nitrate, manganese, sulfate, etc. may not be a limiting factor to 

bioremediation at the site.
o Allow time between baseline sampling and product application to assess.
 If not done previously, include site-specific electron acceptor 

assessment and confirmation of product formulation in ISRP / RAP / 
PTP.

37



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

Active Remediation Monitoring.
• Portion of applied product remains active.

o Active portion of product may be surfactants, electron acceptors, etc.
o Product may be active for minutes, days, months, etc. after application.

• ISRP/RAP/Mod/PTP must present the conditions used to determine when the 
product is no longer active and when PARM will begin.
o Active portion of product (e.g., electron acceptors) exhausted/expended.

38



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

Active Remediation Monitoring.
• Minimum of two (2) wells.

o At least one well downgradient. 
o At least one well located in the area(s) of highest groundwater impacts.

• Temporary Point of Compliance (TPOC) well(s), as applicable.
• Representative monitoring wells as needed for monitoring progress of active 

remediation.
o Use professional judgement.

• See Acceptance Letters and Guidance: BPSS-10, In Situ Chemical Additives.

39
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PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

PARM or NAM.
• No residual effects of active portion of product remain. 

o Active portions of the product have been exhausted/expended.
• First PARM event 90+ days after there are no longer any residual effects from 

the product application.
o Consider: point at which no residual effects of active product remain as  

equivalent to a system shut-down.
• Non-active by-products (e.g., chromium, fluoride, total dissolved solids (TDS), 

etc.) may remain above respective groundwater standards or site-specific 
background values.

40



PRODUCT APPLICATIONS 
Monitoring

Product Applications – Monitoring.

PARM or NAM.
• Minimum of two (2) wells.

o At least one well downgradient.
o At least one well located in the area(s) of highest groundwater impacts.

• Temporary Point of Compliance (TPOC) well(s), as applicable.
• Representative monitoring wells as needed.

o Use professional judgement.

• See Acceptance Letters and Guidance: BPSS-10, In Situ Chemical Additives.

41

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


PRODUCT APPLICATIONS 
Monitoring

Product Applications – Closure.

• For Closure.
o Concentrations of monitoring parameters set by acceptance letter or variance 

meet their respective groundwater standards or return to their site-specific 
background values, whichever is less stringent.

42



Product Application:
Case Studies
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PRODUCT APPLICATIONS 
Case Studies 

Case Studies - Agenda  
• Sam’s #8290 — FACID # 

489803654
o Active Remediation
o Bioaugmentation
o Bio-stimulation

• Amoco 2093 — FACID # 
598520812
o Active Remediation
o Micro-carbon Injection

• Bay Pines Marina — FACID 
# 528624588
o Excavation
o Chemical OxidationPixabay 44

Source: James Russel, Orange County.



EXISTING SYSTEM LAYOUT

• Sam’s -  FACID # 489803654
• Active Remediation
• Bioaugmentation
• Bio-stimulation

(Non-Program Site – Responsible Party 
(RP))
Consultant: Trident Treatment and 
Dewatering DBA MAS Environmental LLC

45



SAM’S PROPOSED INJECTION LOCATIONS 

• Sams -  FACID # 489803654
• Active Remediation
• Bioaugmentation
• Bio-stimulation

(Non-Program Site - RP)
Consultant: Trident Treatment and 
Dewatering DBA MAS Environmental LLC
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SAM'S #8290 - FACID # 489803654
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SITE LAYOUT

• Sam’s — FACID # 489803654
o Active Remediation
o Bioaugmentation
o Bio-stimulation

• (Non-Program Site - RP)
• Consultant: Trident Treatment and 

Dewatering DBA MAS Environmental 
LLC

48

Sources: Google Earth.



GROWING THE CULTURES

• Sam’s — FACID # 489803654
o Active Remediation
o Bioaugmentation
o Bio-stimulation

• (Non-Program Site - RP)
• Consultant: Trident Treatment and 

Dewatering DBA MAS Environmental 
LLC

49Source: James Russel, Orange County.



INJECTING THE MATERIAL

50Source: James Russel, Orange County. Source: James Russel, Orange County.



AMOCO #2092
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AMOCO #2092
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AMOCO #2092
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AMOCO #2092
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AMOCO #2092
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AMOCO #2092
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AMOCO #2092
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AMOCO #2092
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PROPOSED INJECTION LOCATIONS
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IMPACTED AREA
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AMOCO #2092

61Source: James Russel, Orange County.



AMOCO #2092

62Source: James Russel, Orange County.



AMOCO #2092

63Source: James Russel, Orange County.



AMOCO #2092

64Source: James Russel, Orange County.



BAY PINES MARINA

• Bay Pines Marina — FACID # 528624588
o Excavation
o Chemical Oxidation

• (Non-Program Site - Insurance)
• Consultant: Advance Environmental 

Technologies, LLC
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Source: James Russel, Orange County.



BAY PINES MARINA

66Source: James Russel, Orange County.



BAY PINES MARINA
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BAY PINES MARINA
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BAY PINES MARINA

69Source: James Russel, Orange County.



BAY PINES MARINA

70Source: James Russel, Orange County.



BAY PINES MARINA

71Source: James Russel, Orange County.



BAY PINES MARINA

72Source: James Russel, Orange County.



BAY PINES MARINA

73Source: James Russel, Orange County.



BAY PINES MARINA

74Source: James Russel, Orange County.



BAY PINES MARINA

75Source: James Russel, Orange County.



BAY PINES MARINA

76Source: James Russel, Orange County.



BAY PINES MARINA

77Source: James Russel, Orange County.



BAY PINES MARINA

78Source: James Russel, Orange County.



BAY PINES MARINA

79Source: James Russel, Orange County.



BAY PINES MARINA

80Source: James Russel, Orange County.



BAY PINES MARINA

81Source: James Russel, Orange County.



BAY PINES MARINA

82Source: James Russel, Orange County.



BAY PINES MARINA

83Source: James Russel, Orange County.



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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