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1. Bulk Plant 

2. Coral Way Station 

3. Construction Spill Site

Providing Environmental Solutions

3. Construction Spill Site

4. RR Station Fuel Spill 

5. Miami Adel’s “Amerika on the Go” Station
with Schmidt, et.al.’s T/8 Method for fuel and 
impact aging
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Bulk Plant – Local Distributor
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1. Distributor Bulk Plant 

New
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New
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Load.

Rack
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Dewatering Permit – Pre-sampling. 
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New

Providing Environmental Solutions

D/W samples � New Discovery � “SAR!”
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New

USTs Old 

USTs

“Just like Old Times”



GW Flow

New

USTs
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USTs

Old 

USTs



BTEX etc. in GW
NAM, but DW-1 not Monitored

D/W depth > DW-1 > ‘clean’ MWs 

New

USTs
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USTs

Old 

USTs



New

USTs
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USTs

Old 

USTs



New

USTs

Old USTs
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USTs

NO  SBs 

or MWs



Request to void the 1995 NFA / SRCO and 

Resume State-funded Coverage for 1990 Discovery: 

Maps with Notes 

Dewatering Effects:   

� to 650 gpm (2500 Lpm),   

� >10 ft (>3 m) of drawdown  

Providing Environmental Solutions

� >10 ft (>3 m) of drawdown  

� Flow paths vs. full source areas

� Well Depths vs. Well Pts.  

� draw GW from DW-1 zone too �

� faster transport � reduced natural attenuation

Expected State Costs:   $0.00, then just NAM / Closure.
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Request Approved.. State-funded Coverage restored! ☺
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1. Bulk Plant 

2. Coral Way Station 

3. Construction Spill Site
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3. Construction Spill Site

4. RR Station Fuel Spill 

5. Miami Adel’s “Amerika on the Go” Station 
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Coral Way Station 
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Coral Way Station 
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#1 – 1985 - $$$
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#1 – 1985 - $$$

#2 – 1998 –
NAM spikes
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#1 – 1985 - $$$

#2 – 1998 –
NAM spikes

#3 – 2004 –
NAM Spikes, 
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NAM Spikes, 
Waste Oil UST



#1 – 1985 - $$$

#2 – 1998 –
NAM spikes

#3 – 2004 –
NAM Spikes, 
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NAM Spikes, 
Waste Oil UST

#4 – 2004 –
Gas. UST Ruptured by  
Waste Oil UST Removal.
NAM to 2008. 



#1 – 1985 - $$$
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#5 – 1999 Agency Letter:  
Original RP “relieved of responsibility” for Release #1. 

#6 – 2000 CAR - “1999 SRCO”/NFA for #1.  
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2009 –

USTs replaced. 

Soil / GW Source Removal



Coral Way Station   

1. Work with Agency:   
1. NOV – Notice of Violation

2. Consent Order

3. Penalties

2. SSARs � SAR Approval 

Providing Environmental Solutions

3. “NAM, LSRAP, or NFA w/ Conditions”, but: 
� Boundary well impacts 

� City ROW 

� Other Property

4. ���� Funding Restoration
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1. Release #1 –$$$ Status: 
1. Ahah!   No NFA, still covered
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Release #1 -

Benzene

1988 1 ug/L

80
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Release #1 - #4 
VOCs 
Pre-Source Removal
2005

1 ug/L

500

5,000
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500

5,000



Recent VOC <5 ug/L
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Pre-Source RemovalProperty Line Impacts

Roadway



1 ug/L

Release #1 - #4 
SVOC (PAHs)
Pre-Source Removal
2005
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60



Recent SVOC, TPH
Pre-SR w/ lower MDLs? 

10 ug/L

Phenol

<1 ug/L
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Pre-Source Removal



Typical Trend:  VOC      

� evaluated well by well, in report.

2,500

3,000

3,500

4,000

4,500

MW-16 Benzene   (DTW = 6 - 7 ')
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Coral Way Station – Request for Coverage:  

1. Release #1
� NAM:  Fluctuation, not Attenuation
� Still Eligible $$$

2. Owner-paid Source Removal = Only Cleanup

3. SSARs:  
Attenuation Low, NAM-only levels

Providing Environmental Solutions

SSARs:  
� � Attenuation � Low, NAM-only levels
� � Shrinking

4. Remaining impacts reduced to = #1 NAM

5. Requested 100% State coverage of future costs.   
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Coral Way Station – State review for EDI Coverage:  

1. State analyses of plume area and mass:   

69% State :  31% RP   

2. Other factors:      

80% State :  20% RP   

Agreement.   Funding restored.

Providing Environmental Solutions

3. Agreement.   Funding restored.

4. Status: 
� Site awaiting State funds (priority order)
� Attenuating,   without Monitoring $$$

� Instead of Client paid NAM or Condition Closure
� New Rules may facilitate Condition Closure
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1. Bulk Plant 

2. Coral Way Station 

3. Construction Spill Site

Providing Environmental Solutions

Construction Spill Site

4. RR Station Fuel Spill 

5. Miami Adel’s “Amerika on the Go” Station 
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Construction Spill Site
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Tampa Construction Spill Site

Water 
Supply 
Works
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Single Family Home with Well…
before this Development

Portable Fuel Tank Spill



Single Family Home 

Providing Environmental Solutions
11/29/2013Y:\GDP-13\MKTG\PRSNT\DUKE.PPTX—

36



Apparent Spill Impacts 

Single Family Home 
with Well

C
ou

rs
on

D
riv

e
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Excavation pit, Peroxide, Bugs in backfill
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Cleanup areas, 

Soil Sample Results - all OVA < 1 ppm
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B(a)P,    TPH



Cleanup areas, 

Soil Sample Results - all OVA < 1 ppm
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Background Samples, up slopeB(a)P,    TPH



Background Samples
UP-slope of spill impacts
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Construction Spill Site   

� Cited FDEP Emergency Spill Response guidance:  
� “Fresh Diesel Spill ���� OVA > 10 ppm”

� hydrocarbons “typical next to high traffic roadways”

� Cited Petroleum Composition reference: 
� Diesel:   

B(a)P  vs. (non-background chem.) 2-methylnaphthalene

Providing Environmental Solutions

� B(a)P  vs. (non-background chem.) 2-methylnaphthalene

� B(a)P  = 0.00084%   vs. 2-MNap = 1.5%  

� ���� Ratio  B : M  = 6 : 10,000

� Motor Oils:    
� B(a)P  = 0.0025%  = 3 x’s Diesel B(a)P  

� =  more concentrated source of B(a)P

� N-C19 to > n-C34  ���� also contributes to TPH
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Construction Spill Site   

� On site, few non-compliant samples:     

� B : M =    3 : 1 to 2 : 1

� =    4,000 x Diesel Fuel B(a)P content 

� B(a)P = 24 x criteria 

� TPH Max = 345 and 458 mg/L  (vs. SCTL 340)

Providing Environmental Solutions

� Background Samples 
� B(a)P and TPH at and above spill cleanup samples 
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Construction Spill Site   

� B(a)P and TPH :  

1. NOT diesel

2. < = Background 

3. Other Sources:  combustion emissions, asphalt 
materials, motor oils, Storm water runoff, from 

Providing Environmental Solutions

materials, motor oils, Storm water runoff, from 
High Traffic Roadway

� Conclusion: 

� B(a)P and TPH 
NOT attributable to recent diesel fuel spill.    
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Closure Approved.. ☺
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1. Bulk Plant 

2. Coral Way Station 

3. Construction Spill Site

Providing Environmental Solutions

3. Construction Spill Site

1. RR Station Fuel Spill 

2. Miami Adel’s Station 
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Creosote Stockpile Areas

Spill Cleanup 

Providing Environmental Solutions
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Spill Cleanup 
Excavations 



• Agency:   Dig 
Edges, Resample, etc.  

• Background Impacts to ???
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Prior Work by others… Deficient:  

1. 5 SAR Addendums 

2. Incremental Maps, Tables

3. Background impacts

4. Agency

Providing Environmental Solutions

4. Agency

5. Intent to re-dig limits, resample, etc. 

6. $$$ for “small spill” 
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To “Get a Grip” on the basics: 

1. Data Table (5 SARs) and Updated Maps

2. “Excavated” & “Remaining” Soil Tables

Providing Environmental Solutions

2. “Excavated” & “Remaining” Soil Tables

3. SCTLs (soil cleanup target levels), L, DE

4. Mapped Inferred extents, depths, chems. 
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Providing Environmental Solutions
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Providing Environmental Solutions
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Creosote Stockpile Areas
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Check vs. Other Background Sources

1. TYPICAL  % COMPOSITION in FUEL

2. Computed typ. RATIOs of Chemical Groups

3. Compared to SITE  Soil Chem. Ratios

Providing Environmental Solutions

3. Compared to SITE  Soil Chem. Ratios

4. Cited NIH reference on other PAH sources 

1. Combustion of wood, fuel, 

2. Emissions – RR, vehicle (urban area, railyard)

3. Creosote, etc. 
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Chemical  GROUPSGroup 
Ratios
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Providing Environmental Solutions
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RR Diesel Spill Site

� Cited Petroleum Composition reference: 

� Diesel:   

� ���� Ratio  CPAH : TNaps ~= 1 : 4,000  = 0.00025

� ���� Ratio TNaps : CPAH ~= 4,000 : 1  = 4,000

Providing Environmental Solutions

� Site :   7,000 x’s more CPAH > TNaps

� ���� Remaining   Impacts   NOT  spill related
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1. Bulk Plant 

2. Coral Way Station 

3. Construction Spill Site

Providing Environmental Solutions

1. RR Station Fuel Spill 

2. Miami Adel’s “Amerika on the Go” Station 
with Schmidt, et.al.’s T/8 Method for fuel and 
impact aging 
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Miami Adel’s Station 
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Providing Environmental Solutions
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1. No prior remediation:   Tank pull, CAR, NAM to ‘97  

2. BTEX near Fuel-Water-equilibrium

3. Product can trap and mobilize. 

4. Only minor non-compliance since 2000.

5. Years of dry compliance wells.  Recent rains.

Providing Environmental Solutions

5. Years of dry compliance wells.  Recent rains.

6. Tanks, Lines tested “Tight”.  

7. Torkelson Geochemistry –

1. Fuel-age analysis and eval.  

2. � gasoline, highly weathered

3. manufactured between 1973 and 1983
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1. No FFP in 1992 1st dig inspections, reports, CAR, NAM. 

2. NAM ���� down trend

3. No FFP in 2000 install = 2nd dig area. 

4. No FFP in Annual Compliance Inspections.

5. 2010:  FFP. 

Providing Environmental Solutions

6. Dispenser Liners Leaked.   

7. Visual FFP not proof of age

8. Dating methods typically:  “Errors, not mathematical,”
“not strong enough to override other lines of evidence.”

= NEW Release, unless submit 

ADDITIONAL info, Statistically supported, Proven method
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Acknowledged each Agency “New-Release point” (1 pg) 
 Merit, Objective, Respect. 

Research � Counterpoints CP-1 to -31 (5 pgs):  

1. Old Tank Dig photo – FFP in jar, Sorbents
� FFP! 

Providing Environmental Solutions

2. GW impacts near FFP-equilibrium, 2 years post-dig

3. CAR Smear zone:  Submerged – no soil testing. 

4. NAM w/o hydroperiods:  Cyclical fluctuations / 
mobilization not ruled out. 

5. GIS overlay 1992 site + 2000 site.  
� Hot area:   Not assessed!   Not dug out! 
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Providing Environmental Solutions
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Counterpoints, cont’d:  

6. Pit 1 - Rock backfill, unpaved, infiltration � outward flow     

7. Rain water Seepage Pits, rock backfill, flow 
convergence, divergence

8. Years of dry compliance well tests.  
Recent heavy rains, infiltration, water level fluctns. 
� could have mobilized trapped / entrained FFP

Providing Environmental Solutions

9. Cited technical journal article:   
WL � FFP changes (trap and mobilize). 

10. Tanks and lines Tight.  ATG / Veeder-Root:  no losses. 

11. Even if dispenser pan leaky, if no leak to pan, nothing out

12. Age dating  method  SPECIFICS
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“T/8”  Age dating  method  

by   Schmidt, Beckman, Torkelson, 2002. 

Basis:

1. Gasoline Refining changes 1972 - 2002
1. Drop lead 

Providing Environmental Solutions

1. Drop lead 

2. � less Straight-chain Paraffins (alkanes)…, 

more Aromatics (toluene…) 

2. GC analysis, >130 gasoline impacted samples, 30 years

3. systematic, scientific, statistical evaluation 

4. � “defensible scientific and legal conclusions” 
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“T/8” =  Toluene : nC8 (octane) ratio   

by   Schmidt, Beckman, Torkelson, 2002. 

1. Ratio �� Age RANGE, not single year

2. Ranges  detailed statistical evaluations 

3. Evaporation fraction  compared to standards 

Providing Environmental Solutions

4. If Evaporation fraction <= 50%,   T/8 ratio valid 

5. Evaporation Correction factor
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“T/8”  ratio  vs.  Year    

by   Schmidt, Beckman, Torkelson, 2002. 
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“T/8”  ratio  = 3.8 uncorrected, 5.4 corrected 

by   Schmidt, Beckman, Torkelson, 2002. 

9.0 = Min. 
T/8

post-1993

Providing Environmental Solutions
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137%

66%

No

Tanks



Conclusions: 

1. Lines of Evidence 
1. for NEW release

2. for OLD release, incl. statistically derived T/8 ratio, with 
significant factor of safety

2. Most probable:  FFP old, pre-dated the current fuel 
system.

Providing Environmental Solutions

system.

Additional Non-technical Case (economic): 

higher burden of proof on “new release” 
position   
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County paid for independent sampling and forensic 
chemistry evaluation, then Concluded: 

� Kaplan

� EPA Falcon Fingerprint tool 

Providing Environmental Solutions

� “inconsistent and conflicting results” 

� � consider it remnant of Old Release. 

� � No Further Assessment
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Providing Environmental Solutions
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� Miami Bulk Plant 
� Funding restored.

� Coral Way Station 
� 4 Releases, 1st Eligible
� Tank dig, SARAs, 80% Funding Restored

� Construction Spill Site

Providing Environmental Solutions

� Construction Spill Site
� Cleanup, SAR,  B(a)P, TPH = Background � SRCO/NFA. 

� RR Station Fuel Spill 
� SAR Re-evaluation, Fuel Composition Eval. � NFA 

� Miami Adel’s Station –
� Site history / GIS eval, T/8 � Funding Restored 
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by: 

Paco Amram, P.E., LEED AP 
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