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INTRODUCTION:
Site History

• Former gas station.
• Three 6,000-gallon Underground 

Storage Tanks (USTs):
– Super Unleaded;
– Unleaded; and
– regular grade gasolines.

• One 550-gallon waste oil tank.
• USTs reportedly removed in April
 1986.
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SITE NAME: BP #24517
FAC ID: 069100407



INTRODUCTION -
Site History

• Petroleum constituents 
 Above Groundwater Cleanup 

Target Levels (GCTLs):
o Total Xylenes, 1-

methylnaphthalene, and 2-
methylnaphthalene

 Above Natural Attenuation 
Default Concentrations 
(NADCs):
o Ethylbenzene and 

Naphthalene
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Site History
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 Site is bordered by commercial properties to the North and West. 

 North Dixie Highway, an overhead road, extends from the East of the property 
diagonally West to the South.



LITHOLOGY
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Vintage: 15 April 1988



REMEDIATION ACTIVITIES:
History

• 1991 – Remedial Action Plan (RAP) Approval (Pump and Treat)
• 1993 to 1997 – 2.9 million gallons treated.
• 1998 – Oxygen Release Compound (ORC ) Injections
• 1999, 2001, and 2002 – Biotech 2000 injections
• 2007 to 2010 – Air Sparge (AS)/Soil Vapor Extraction (SVE)
• 2010 – FDOT roadway construction project (Dixie Flyover)
• 2019 – Limited Scope RAP
• 2020 - 2021– PetroFix Injections (2 events)
• 2022 – FDEP Sampling Protocol began (Carbon Injections)
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REMEDIATION ACTIVITIES:
Timeline
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Effective May 2022.

 Sampling Protocol for 
Petroleum Cleanup Projects Using In-
Situ Activated Carbon Injections.

REMEDIATION ACTIVITIES: 
Sampling Protocol

 



REMEDIATION ACTIVITIES:
Baseline Sampling

May 2020 - Geosyntec collected GW samples from Monitoring Wells (MWs):
• IW- 4R, IW-7R, IW-12R, IW-21R, MW-25, MW-26, MW-27, MW-28, MW-

29, MW-30, MW-31 and MW-32 to use as a baseline data prior to the 
implementation of remedial injection activities.
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Baseline Sampling
• Analyzed for 

– Benzene-Toluene-Ethylbenzene-Total Xylenes/Methyl-tert-butyl ether
• BTEX/MTBE.

– Polynuclear Aromatic Hydrocarbons
• PAHs.

– Underground Injection Control
• UIC parameters.

– Total Dissolved Solids
– TDS.

• No baseline saturated 
  soil sampling.
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PETROFIX CARBON INJECTION:
Composition + Quantity
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ELECTRON ACCEPTOR SCIENCE
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REFERENCE:



PETROFIX CARBON INJECTION:
 (1st Event – Jun+Jul 2020)
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• Delivered by means of 
Direct Push Technology 
(DPT).

• 62 boring locations.
    (injection event #1)
• Recommended 

spacing of 6.5 feet.
• 33,387 gallons (275:5) + 

2 lbs Electron Acceptor 
(EA) Blend.

• Inj. Int.: 6 – 20 ft below 
ground surface (bgs).



PETROFIX CARBON INJECTION:
Implementation
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PETROFIX CARBON INJECTION:
Results
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POST INJECTIONS

 4 quarters of groundwater monitoring.

 PetroFix solution did not distribute as 
designed in the vicinity of MW-26.

• Ethylbenzene and Total Xylenes 
exceeded GCTLs.

• Proposed based on results (to be 
detailed later):

• Focused treatment in the vicinity of 
MW-26. 

• Injection of Petrofix solution into 
10 boring locations.



PETROFIX CARBON INJECTION:
Results

April 2024
•  Geosyntec mobilized to the Site to deploy a passive diffusion sampler 

(PDB) into MW-26.
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• The  Passive diffusion bag (PDB) 
bag was allowed to remain in the 
well for a minimum of 2 weeks.

May 2024
• Collected groundwater samples 

from monitoring wells MW-26 
and MW-29.



PASSIVE DIFFUSION BAG
• R
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PETROFIX CARBON INJECTION:
(2nd Event – DEC 2021)
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• Targeted PetroFix 
delivered by means of 
Direct Push Technology 
(DPT).

• 10 boring locations
    (injection event #2).

• 2,880 Gallons (267:77) 
+3.8 lbs EA Blend.

• Inj. Interval: 14 – 22 ft 
bgs.



(2nd Event – DEC 2021)
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PETROFIX CARBON INJECTION:
Results
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PETROFIX Results
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PETROFIX: Results
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Results
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POST ACTIVE REMEDIAITON 
MONITORING

PARM Approval Order issued October 31, 2024.
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SOIL SAMPLING

26

March 2025

• Soil samples collected 
• D-11, 14-16 ft. below land 

surface (bls.)
• D-12, 12-14 ft. bls.
• E-10, 18-20 ft. bls.
• E-11, 16-18 ft. bls.

• No detection of Benzene.
 
• E-11, 16-18 ft. bls.

• Detected concentrations 
above Soil Cleanup Target 
Level (SCTLs): 
• Ethylbenzene;
• Naphthalene; 
• 1-Methyl-naphthalene;
• 2-Methyl-naphthalene.



POST REMEDIATION SOIL CORES
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GROUNDWATER RESULTS
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March 2025

• Groundwater samples of IW-7R, MW-26, and MW-
29.
• IW-4R blocked by root intrusion.

• No exceeding GCTLs in IW-7R  and MW-29.

• MW-26 exceeding GCTLs for TDS.

• Continuing with PARM activities.
• IW-4R and IW-7R in process of redeveloping 

and/or re-installing.



CLOSING REMARKS
Thank You!

FOR MORE INFORMATION:

Lucy Flores (Site Manager) – LUCFLORES@broward.org
David Sheehan, PE (LP06 EOR) – DSHEEHAN@broward.org

FDEP MAP DIRECT or OCULUS (FAC ID # 069100407)

ENVIROS (SF-1142) - - https://dpep.broward.org/Enviros/

Broward County Contaminated Sites Locator Map:
https://www.broward.org/Environment/CONTAMINATEDSITES/Pages/SiteLo
cations.aspx
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