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LITHOLOGY

DESCRIPTION DESCRIPTION
ASPHA ROADR YELLOWISH BROWN FINE SAND
24

LIGHT GRAY FINE SAND

TAN FINE SAND

30

WHITE TO LIGHT GRAY FINE SAND

TAN FINE SAND

GRAYISH TAN FINE SAND WITH SOME SHELL
B0 EMENTED SAND AND SHELL

YELLOWISH TAN FINE SAND WITH SHELL
BROWN TO DARK BROWN FINE SAND

i gy

LEGEND

-4 EXISTING MONITON WELLS

Vintage: 15 April 1988 4 wew vomron mes

-4 SOIL BOAMGS




REMEDIATION ACTIVITIES:
History

1991 — Remedial Action Plan (RAP) Approval (Pump and Treat)
1993 to 1997 — 2.9 million gallons treated.
1998 — Oxygen Release Compound (ORCTM) InJectlonsd-_._ |
1999, 2001, and 2002 — Biotech 2000 |nJect|ons'
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)




REMEDIATION ACTIVITIES:
Timeline

PetroFix

Injection of Injection

Oxygen

_ USTs g gil::‘a?un d Injection
remove P of Biotech

2000

s

(2

Events Passive
Diffusion

Sampler
(PDB)

(ORC)




REMEDIATION ACTIVITIES:
e ———— Sampling Protocol

Prior to Injection for | This should be the level of contamination in both | 3-5 saturated soil and
Pilot Test and Active | matrices in equilibrium at that time. groundwater samples®
Remediation (Baseline) | Include total organic carbon (TOC) in soil and CO;
and methane in groundwater for baseline sampling. 1
When Groundwater Not verifying that soils have reached any target but | 3-5 saturated soil and Eﬂ:e Ct I Ve M ay 2 O 2 2 ¥
reaches Cleanup Target | at this new equilibrium, it should show that groundwater samples.
Levels and whatever contamination remains on seil is not Include TOC in soil and CO;

B et et il > Sampling Protocol for
Wh_en ﬁroundwater Monitor W for a year, anq if i ‘513')‘5 atorbelow | 3-5saturated soil and Petro I e u m CI ea n u p P rOJ e CtS U S I n g I n >
Maintains Cleanup tlganulp target levels, the 5|fte can move forward groundwaterl sarn'ples. S ItU ACtl Vate d C a rb on I n _l e Ct ions.

| Target Levels for 1 Year | with Risk Management Option | under 62-780, Include TOC in soil and €O

F.A.C., unless Soil levels exceed those at the and methane in groundwater

beginning of PARM. . =
* Saturated soil and groundwater samples should be collected in area of highest contamination based on
pre-injection concentrations. This table only lists the additional sampling, contaminants of concern,
Underground Injection Control parameters, and secondary drinking standards are still evaluated as with all
other petroleum sites. Sample collection and analysis should follow standard protocols.

List of Accepted Innovative Technologies Subject to the Sampling Protocol for Petroleum Projects Utilizing Petrb m
In-Situ Activated Carbon Injections (as of luly 19, 2022). This list may be amended or expanded as Remediation Fluid

information on these or other technologies becomes available, TAKE CONTROL

Technology Name IT Acceptance # :
ﬂ_ leerorenll s You Design, You Apply.

| 1. | Bivavailable Absorbent Media [BAM-C formulation -[3.3-
|2 |cabonox | 1530 | 04/18/2016 | —
i

E Trap & Treat BOS 100 _ 04}19}200?

| 9. [ Trap & Treat BOS 200 | 136 | oaj17/2007 S o
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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 prlor to the
implementation of remedial injection activities.

NW 2ND STREET

10
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Baseline Sampling

« Analyzed for

— Benzene-Toluene-Ethylbenzene-Total Xylenes/Methyl-tert-butyl ether
« BTEX/MTBE.

— Polynuclear Aromatic Hydrocarbons
« PAHSs.

— Underground Injection Control
» UIC parameters.

— Total Dissolved Solids NV ZND STREET
S’ TDS. CONCRETE SIDEWALK

.+ No baseline saturated
soil sampling.




PETROFIX CARBON INJECTION:
Composition + Quantity
\

Activated Carbon - CAS 7440-44-0 > 30% Appearance: Black Fluid i i
Calcium Sulfate Dihydrate - CAS 10101-41-4 < 10% Viscosity: 1500-3500 cP (corn syrup-like) N
pH: 8-10

PetroFix Fluid Chemical Composition Properties

PetroFix Electron Acceptor Powder Properties
Chemical Composition

OPTION 1 - EA Blend (preferred) Appearance: White Powder
Sodium Nitrate - CAS 7631-99-4, 50%
Ammonium Sulfate - CAS 7783-20-2, 50%

PetroFix Drums (400 Ib) (REF)
2601 PetroFix EA Blend Pail (20 Ib) (RBP) . Bs | 300

12
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ELECTRON ACCEPTOR SCIENCE

FIGURE 1

Oxidation Reduction Potentials
for Electron Receptors

Aerobic Biodegradation

ORP = 820 m\/ O2+4H +4e —-2H;0

2NO3 + 12H" + 10e” N2 + 6H0 e ——

REFERENCE: ; ——

Technical Protocol for Evaluating Natural Attenuation Parameters

ORP =740 mV

Manganese Reduction . +
DRF'g= 520 mV MnO; (s) + HCO3 + 3H™ + 26 —— MnCO;3(s) + 2H,0 at Sites with Petroleum Contaminated Groundwater

Iron Reduction

ORP = -50 mV FeOOH(s) + HCO2 + 2H" + & FeCO3 + 2H:0

Division of Waste Management

Petroleum Restoration Program

>ulfate Reduction
DRP =-220 mV

SO +9H™ + 8e” HS + 4H.0

January 2018

Carbon Dioxide Reduction “Methanogenisis”

ORP = -240 mV CO, +8H" + 8¢ CHa + 2H,0

=3

(K



PETROFIX CARBON INJECTION:

 Delivered by means of
Direct Push Technology
(DPT).

« 62 boring locations.
(injection event #1)

- Recommended

X spacir)'g‘. of 6.5 feet.
3,387 gallons (275:5) +

- 2 |bs Electron Acceptor

- (EA) Blend.

* Inj. Int.: 6 — 20 ft below
ground surface (bgs).

(15t Event — Jun+Jul 2020)
&
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BP 24517

GW - EB Plume

SOURCE AREA
Application Summary

PetroFix Amount

Treatment Surface Area

Delivery Points

Point Spacing

Top of Treatment Interval

Bottom of Treatment Interval
Vertical Treatment Interval Thickness
Treatment Volume

PetroFix Dose

Mix Tank Volume

Dilution Factor

PetroFix per Mix Tank

‘Water per Mix Tank

Electron Acceptor per Mix Tank
MNumber of Batches Required

REPORTED

Ground Water Concentrations (pg/L)

Benzene

Toluene
Ethylbenzene
Kylenes
Trimethylbenzenes

Butylbenzene

PETROFIX CARBON INJECTION:
Implementation

6,000 Ibs

2,600.0 ft2
62

6.5
60ftbgs
20.0ft bes
14.0ft
1,348 yd®

4.45 Ibfyd®

275 gal

5542
5gal
270gal
2lb
123.76

Total Volume

Product Volume

‘Water Volume

Injection Volume/Point

Inject Volume/Vertical ft
Product/Point
Water/Point

Soil Type

Effective Pore Violume Fill %

AREA NOTES

NAPL Present?
Isopropylbenzens
Naphthalenes
MTBE

TPH-GRO
TPH-DRO

Sum of Dissolved Concentrations:

LAST UPDATED
07.11.19

PROJECT LOCATION
10Eller

Deerfield, FL, 33441
UNITED STATES

34,035 gal

614 gal
33421gal

549 gal

39gal

9.9 zal

539.0 gal

>75% sand/gravel

50%
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PETROFIX CARBON INJECTION:
POST INJECTIONS Results

TABLE 3A: GROUNDWATER MONITORING WELL ANALYTICAL IMARY - VOCs

Facility ID#: 06-9100407 Facility Name: BP 24517; 199 N Dixie Hwy, Deerfield Beh, FL See notes at end of table.

> 4 quarters of groundwater monitoring.
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A Ys PETROFIX CARBON INJECTION:

| Results
April 2024

« Geosyntec mobilized to the Site to deploy a passive diffusion sampler
(PDB) into MW-26.

Client: Geosyntec Consultants Inc Job ID: 670-39250-1
Project/Site: BP #24517 Deerfield Beach FL
| S NENPASSIVEITIUSION0ACN(PDB) - i v S YT V1157 X
bag was allowed to remain in the |- E—— D D Metos
well for a minimum of 2 weeks. Client Sample ID: MW-29

May 2024

« Collected groundwater samples
from monitoring wells MW-26
and MW-29.

1
1
1
1
1
i
1
1




PASSIVE DIFFUSION BAG

REFERENCE:
Figure 1. Typical water-filled passive — il

diffusion bag samplers used in wells, - .=
including (A) diffusion bag with 3 USGS 3
polyethylene mesh, (B) diffusion bag
without mesh, and (C) bag and mesh

science for a changing world

S e :
atstaTariratatatasL el D
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PETROFIX CARBON INJECTION:
(2" Event — DEC 2021)

 Targeted PetroFix G
delivered by means of

AT TR AR R AR R Iy
B N o
 RSRRRRRERRERRILRRRLLRREIILLERR

AN

2
LR ISR ASA ARSI,
9.9.0.9.9.0.0.9.9.0.9.9.0.9. 000 00P. PP
SRR
SORRHRIIRL >

e’

_B1w0 291'9

X A

(injection event #2).

« 2,880 Gallons (267:77)
+3.8 Ibs EA Blend.

* Inj. Interval: 14 — 22 ft
bgs.
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Comments: View of soil
lithology after injecting in
injection location H3.
Soil appear to display
adsorption of remedial
product to its surface.

Comments: Close-up
view of coating of
remedial product on the

soil adjacent to injection
location H3.

2"d Event — DEC 2021)




PETROFIX CARBON INJECTION:
Results
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PETROFIX Results

MW-26 (UIC)
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PETROFIX: Results
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MW-29 (UIC)
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POST ACTIVE REMEDIAITON
MONITORING

PARM Approval Order issued October 31, 2024.

BRAMERD

Rasilignt Environment Deparment

EMVIRONMENTAL PERMITTING DIVISION

1 Narth Univarsity Drive, Mailbox 201, Plantation, Florids 33324
054-519-1483 + FAX 954-518-1412

October 31, 2024
Sent via email only to addressee at AASmith@Geosyntec.com

Mr. Adrian Smith, P.E.

Geosyntec Consultants, Inc.

900 Broken Sound Parkway NV, Suite 200
Boca Raton, Florida 33487

Subject: Post Active Remediation Monitering Plan Approval
BP #24517
199 North Dixie Highway
Deerfield Beach, Broward County
FDEP Facility ID# 069100407
Discharge Date: February 26, 1987 (EDI)
Score: 60

Dear Mr. Smi

The Broward County Environmental Permitting Division (Division), on behalf of the Florida
Department of Environmental Protection (FDEP), has reviewed the Post Active Remediation
Menitoring (PARM) Plan, dated June 5, 2024 (received June 7, 2024), submitted for the
petroleum product discharge referenced above. Pursuant to Paragraph 62 780.750(2)(a), Florida
Administrative Code (F.A.C.), the Division approves the PARM Plan.

Water-level measurements must be made immediately prior to each sampling event. The
analytical results (laboratory report), chain of custody record form, cumulative summary tables
as required by Subparagraph 62-780.600(8)(a)27., F.A.C. (updated as applicable}, site map(s)
that illustrate the most recent analytical results, including plume delineation(s), and the
water-level elevation information (cumulative summary table and most recent flow interpretation
map), must be submitted to the Division according to the time frame established in an executed
purchase order.

The monitoring wells to be sampled, the sampling parameters, and the samplmg frequency for
the first year are as follows:

Manitoring Wells Contaminants of Concern Frequency
IW-4R, [W-7R, MW-29 BTEX, MTBE, PAHs Quarterly
and MW-26

If concentrations of contaminants of concern in any of the designated wells increase above the
action levels listed below, a Rush Request for Change should be submitted to the Division so the

Broward County Beard of County Commissioners
Mark D, Bogen « Lamar P. Fisher + Beam Furr » Steve Galler « Robert McKinzsa  Nan H. Rich+ Hazalla ® Rogars « Tim Ryan « Michasl Lidine
‘waiw.broward.omg

Mr. Adrian Smith, P.E.

FDEP Facility ID# 069100407
Page 2

October 31, 2024

well er wells can be resampled no later than 30 days after the initial positive results are known. If
the results of the resampling confirm the initial sampling results, then the monitoring report
referenced in Paragraph 62-780.750(4)(d), F.A.C., must be signed and sealed by an appropriate
registered professional pursuant to Rule 62-780.400, F.A.C., and must include a recommendation
as described in Paragraph 62-780.750(4)(e), F.A.C.

ACTION LEVELS
Benzene  Ethylbenzene  Naphthalene  1-Methylnaphthalene

IW-4R 1 pgil 30 pall 14 pgil 28 pa/L
IW-7R 1 pall 30 palL 14 pgiL 28 pg/L
MW-29 1 pa/L 30 palL 14 pgil 28 pa/l
MW-26 100 pglL 300 pgil 140 pg/l 280 pgil

If the applicable No Further Action criteria of Rule 62-780.680, F.A.C., are met at the end of the
monitoring period (for at least the last two sampling events), a Site Rehabilitation Completion
Report with a No Further Action Proposal, that summarizes the monitoring program and contains
documentation to support the opinien that the cleanup objectives have been achieved, must be
submitted to the Division as required in Subsection 62-780.750(6), F.A.C. The Site Rehabilitation
Completion Report must include a summary of analytical results obtained for groundwater, soil,
surface water and sediment, as applicable, to support the recommendation that the site qualifies
for Mo Further Action in all media. If the applicable No Further Action criteria of Rule 62-780.680,
F.A.C., are not met following one year of monitoring, then the monitoring report must include a
recommendation as described in Paragraph 62-780.750(4)(g), F.A.C.

The FDEP Facility Number for this facility is 069100407, Please use this identification an all future
correspondence with the Division. If you should have any questions concerning the review,
please contact me at (954) 519-1279 or lucflores@broward.org

Sincerely,

ENVIRONMENTAL PERMITTING DIVISION
T &

Lucy Flores, Conlract Manager
Environmental Specialist Professional Engneq

/fz/ 21 /o tf’

ec: Torie Tompkins, Geosyntec Consultants Inc., mﬂi@gﬁmﬂ
Thomas Roegiers, MWI Pump Corporation, TomR@mwipumps.com
Gigliola Barrasso. BC Real Estate Officer, gbarrasso@broward.org
File

25



March 2025 SOIL SAMPLING

° 1 When Groundwater Not verifying thal soils have reached any target but 35 saturated soil and
S O I | S a m p | e S C O | | e Cte d reaches Cleanup Target | at this new equilibrium, it should show that groundwater samples.
° = = Levels and whatever contamination remains on soil is not Include TOC in soil and CO;
D 1 1 ! 14 1 6 ft e b e | OW | a n d PARM begins contributing to groundwater contamination and methane in groundwater.
because the groundwater concentrations are
surface (bls.) iy e

« D-12,12-14 ft. bls.
« E-10, 18-20 ft. bls. NW 2ND STREET
« E-11,16-18 ft. bls.

GONCRETE SIDEWALK

« No detection of Benzene.

« E-11,16-18 ft. bls.
« Detected concentrations
above Soil Cleanup Target
Level (SCTLs):
« Ethylbenzene;
« Naphthalene;

; IMethyl-naphthalene: et
° 2_Methy|_naphtha|ene. FDEP FAC. ID. NO.. (69100407 R
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~vater samples of IW

tinuing with PARM activities
~ + IW-4R and IW-7R in process of rede\ eloping
- and/orre-installing. §




CLOSING REMARKS

Thank You!
FOR MORE INFORMATION:

Lucy Flores (Site Manager) — LUCFLORES@browgrEI_.org ,
David Sheehan, PE (LPO6 EOR) - DSHEEHAN @broward.org

'FDEP MAP DIRECT or OCULUS (FAC ID # 069100407)
ENVIROS (SF-1142) - -

Broward County Contaminated Sites Locator Map:

AL


https://dpep.broward.org/Enviros/
https://www.broward.org/Environment/CONTAMINATEDSITES/Pages/SiteLocations.aspx
https://www.broward.org/Environment/CONTAMINATEDSITES/Pages/SiteLocations.aspx
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