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November 3, 
2008 

Presentation Title Presentater 

08:00 -0 9:00 Registration  

09:00 - 11:05  Cleanup Goals and Site Closures Moderator: Robert Masters, NGWA 

09:00 -09:25  MTBE: The Plainview New York Water 
District Case 

Peter Condron, Wallace King 

Domike and Reiskin PLLC 

09:25 - 09:50  1,4-Dioxane An Update on Regulatory 
Development Uses Properties Assessment 
and Remedial Options  

 Ellen Moyer, PhD ,PE, 

Greenvironment LLC 

09:50 - 10:15  On the Development of LNAPL 
Conceptual Site Models for Risk-Based 

Ray Leather, Warren Equities Inc. 

and Don A. Lundy, PG, 



�����3� 
�� � � 	�97.07.03 6 5B0-HRD-06-10 

Decision-Making at Petroleum 
Hydrocarbon Sites 

Environmental Systems & 

Technologies 

10:15 - 10:40  Break  

10:40 - 11:05 A Systematic Appproach to Sensitive 
Receptor Management Throughout the 
Project Lifecycle 

Roger Well, CPG, ENFOS Inc. 

11:05 - 15:55 Site Characterization and Monitoring Moderator: Ellen Moyer, PhD ,PE, 

Greenvironment LLC 

11:05 - 11:30 Membrane Interface Probe/Cone 
Penetrometer and Hydraulic Profilling 
Tool Technologies 

Patrick Hicks, PhD. ZEBRA 

Environmental Corp. 

11:30 - 11:55 Comparision of Observed Vapor Intrusion 
Attenuation Factors at Former MGP Sites 
to USEPA Vapor Intrusion Database 
Attenuation Factors 

Gina Plantz and Richard Rago , 

Haley & Aldrich Inc. ;Tracy 

Blazicek, New York State Electric 

and Gas 

11:55 - 13:30 Lunch  

13:30 - 13:55 Field Screening for PCB DNAPL Using 
Laser-Induced Fluorescence to Detect 
Comminged Aromatic Hydrocarbons 

Wayne C. Hardison,PE,Ban N. 

CHMM,and J. Johnson, Haley & 

Aldrich of Michigan Inc. 

13:55 - 14:20 Finite Element Modeling of LNAPL 
Transport In Deformable Unsaturated 
Porous Media 

Amir H. Hosseini, University of 

Alberta 

14:20 - 14:45 Mass to Concentration Tie-In for Passive 
Soil Gas Surveys: Improved Technique 
for  Source Area, Spatial Variability and 
Vapor Intrusion Assessment 

Joseph Odencrantz, Ph.D., P.E.1, 

Paul C. Johnson, Ph.D.2 and Harry 

O`Neill1, (1)Beacon Environmental 

Services, Inc., (2)Arizona State 

University 

14:45 - 15:10 Risk-Based Characterization and 
Assessment of Extractable Petroleum 
Hydrocarbon Contamination Using 
Comprehensive Two-Dimensional Gas 
Chromatography with Dean's-Switch 
Modulation 

Robert G. Brown1, Stacy K. Seeley2, 

Steven V. Bandurski3, John V. 

Seeley3 and James D. McCurry4, 

(1)Lancaster Laboratories, 

(2)Kettering University, (3)Oakland 

University, (4)Agilent Technologies, 

Inc 

15:10 - 15:30  Break  

13:30 - 16:30 Soil Vapor Extraction Design Workshop Workshop Presenters:  

Rey Rodriguez, H2OR2 Consultants 

Bill W. Reetz, A Better Earth LLC 

Bruce Lounsbury, P.E., Calco 

Environmental Group 
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15:30 - 15:55 After the Fact. A Review Poor 
Characterization Practices 

Jeffrey A. Johnson, Ph.D., PG, 

Acton-Mickelson Environmental Inc 

15:55 - 16:45 MTBE and Other Gasoline Oxygenates Moderator: Ellen Moyer, PhD ,PE, 

Greenvironment LLC 

15:55 - 16:20 Biodegradation of Gasoline Under 
Microaerophillic Condition 

Karim Acuna-Askar, Sc.D, Jhonatan 

N. Martinez-Ochoa, - - German 

Buitron-Mendez, Universidad 

Nacional Nacional Autonoma de 

Mexico Instituto 

16:20 - 16:45 Treatment of Tertiary-Butyl Alcohol 
Using a Biological Fluidized Bed Reactor 

William Guarini,Sam Frisch, 

Michael DelVecchio Paul Togna, 

PhD. 

16:45 - 18:30 Icebreaker Reception  

 

November 4, 
2008 

Presentation Title Presentater 

08:35 - 11:35  Remediation Technologies Moderator:  

 Michael Marley, XDD LLC 

08:35 -09:00  Full Scale Implementation of Sulfate 
Enhanced Biodegradation to Remediate 
Petroleum Impacted Groundwater in 
Upstate New York 

Jim Cuthbertson, Delta Consultants 

and Mark Schumacher, Delta 

Consultants, Inc. 

09:00 - 09:25  Innovative Technology Enhances In Situ 
Injection 

Patrick Hicks, PhD. ZEBRA 

Environmental Corp.  

09:25 - 09:50  A Conceptual Model and Semi-Analytical 
Solution for Multiphase Extraction at a 
Vacuum Enhanced LNAPL Recovery 
Well 

Don A. Lundy, PG, Environmental 

Systems & Technologies 

09:50 - 10:20  Break  

10:20 - 10:45 Test of Schumasoil Well Screens for Free 
Product Recovery 

Duane R. Hampton , PhD. ,and 

Tamara M. DeFrain ,Western 

Michigan University. 

10:45 - 11:10 Adjustable Depth Air Sparging Case 
Study 

Michael C. Marley and Matthew T. 

Walsh ,XDD, LLC; Andrew S. 

Drucker, Naval Facilities 

Engineering Service Center 

11:10 - 11:35 Evaluation of Continuous Trenching 
Method for Construction of Vertical 
Barrier Walls 

Stephen C. Lindsay, EIT , and 

Darren S. Quillen PE Environmental 

Resources Management Inc. ; 
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William R. Morse, Sunoco Inc. 

08:35 - 11:35 MTBE, TBA, and Ethanol Remediation 
Seminar 

Ellen Moyer, PhD ,PE, 

Greenvironment LLC 

Scott Saroff , CPG, PG, CH2M HILL 

11:35 - 13:05 Lunch  

13:05 - 16:50 Remediation Technologies  Moderator:  

Scott Saroff , CPG, PG, CH2M HILL 

13:05 - 13:30 In Situ Advanced Mixed Oxidation 
Technology:Improvements in Radical 
Production and Oxidant Activation 
Chemistry 

Raymond G. Ball,  PhD., PE, LSP, 

Thomas S. Weymouth , EIT, and 

James R. Elsenbeck, En Chem 

Engineering Inc. 

13:30 - 13:55 Implementation of Biologically Enhanced 
Soil Vapor Extraction: Overcoming 
Obstacles to Remediate 46 Acres of 
Petroleum Hydrocarbons 

Robert J. Frank, RG, CH2M HILL 

13:55 - 14:20 Evaluation of Air Sparging Trench for the 
Treatment of VOCs and Arsenic 
 

Michael C. Marley, Omer Uppal, 

Dennis Keane, XDD, LLC and Dean 

Peschel2, City of Dover 

14:20- 14:45 Nanobubble Treatment of Complex 
Petroleum Organics 

William Kerfoot Technologies Inc. 

14:45 - 15:10  Break  

15:10 - 15:35 In Situ Chemical Oxidation of Gasoline 
Compounds Using Persulfate 

Kanwartej S. Sra, Neil R. Thomson, 

PhD and Jim Barker, PhD, 

University of Waterloo  

15:35 - 16:00 Anaerobic Biodegradation of an LNAPL 
in a Continuous-Flow Fixed-Bioflim 
Reactor 

Karim Acuna-Askar, Sc.D, Jhonatan 

N. Martinez-Ochoa, - - German 

Buitron-Mendez, Universidad 

Nacional Nacional Autonoma de 

Mexico Instituto 

16:00 - 16:25 Evaluation of Natural Attenuation Rates 
and Remediation Timeframes at Three 
UST Sites with Long Ground Water 
Monitoring Records 

Thomas E. McHugh, GSI 

Environmental; Mark Malander and 

David S. Wright, ExxonMobil 

16:25 - 16:50 Use of Ground Water Modeling for 
Optimization of Field Characterization 
Activities and Remedial Design 

Natalia Raykhman and M. Basial, 

CH2M HILL;  

J. Dhont, EPA Region IX 
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Evaluation of Air Sparging Trench for the Treatment of VOCs and Arsenic 
Michael C. Marley1, Omer Uppal1, Dennis Keane1 and Dean Peschel2, (1)XDD, LLC, (2)City of Dover 

 
An air sparging trench alternative was compared to a capping/pump and treat remedy for 

groundwater impacted with volatile organic compounds (VOCs) and arsenic constituents of concern 
(COCs), as specified in a Record of Decision (ROD) at a United States Environmental Protection 
Agency (USEPA) Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) landfill site. The air sparging trench with an engineered backfill material was designed to 
intercept and treat COCs migrating with groundwater from beneath the landfill. The design and 
performance evaluation of the trench are presented. 

     The trench was designed to provide in-situ flow-through treatment of VOCs by a combination 
of volatilization and aerobic biodegradation, and arsenic by precipitation and sorption. Various 
laboratory and field-scale tests were performed to evaluate the effectiveness of the trench in 
removing COCs. The results of laboratory, field-scale testing, and a stripping analysis indicated that 
the trench could remove the majority of VOCs that are present at the site by air sparging. Organic 
compounds that are not expected to be completely volatilized were projected to degrade by aerobic 
microorganisms in the oxygenated groundwater within and down-gradient of the trench.  

     Geochemical modeling was performed to evaluate the ability of oxidizing conditions within 
trench to remove dissolved arsenic from groundwater through co-precipitation and sorption onto 
iron oxides. The modeling results indicated that oxidizing conditions created in the trench will result 
in precipitation of dissolved arsenic and other reduced minerals into the void spaces of the trench 
backfill material, significantly reducing the dissolved arsenic levels down-gradient of the trench. 

 Long-term performance issues (i.e., mineral precipitation and biofouling) observed at other air 
sparging trenches were evaluated and solutions for such potential issues were incorporated in the 
design.  The air sparging trench alternative evaluation resulted in an amendment of the original ROD 
with a substantial cost saving to the client. 
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In Situ Chemical Oxidation of Gasoline Compounds Using Persulfate 
Kanwartej S. Sra, Neil R. Thomson, PhD and Jim Barker, PhD, University of Waterloo 

 

Destruction of gasoline compounds and fractions – benzene, toluene, ethylbenzene, xylenes 
(BTEX), trimethylbenzenes (TMBs) and naphthalene, gasoline fractions (F1 and F2) and total 
petroleum hydrocarbons (TPH) – by activated and unactivated persulfate was studied at the 
bench-scale.  

Unactivated batch reactor systems employed persulfate at 1 or 20 g/L and activated systems 
employed persulfate at 20 g/L and H2O2 as activator at two experimental conditions - 0.1 or 1.0 mol 
H2O2/mol S2O8

2-. All treatments and controls contained API standard gasoline at ~25 mg/L and were 
run in triplicate. Sampling was conducted over a ~28 day period.  

Controls showed insignificant degradation for all gasoline compounds and fractions examined 
while unactivated persulfate at 1 g/L showed small (<10%) decrease in concentration of gasoline 
compounds over the reaction period. Unactivated persulfate at 20 g/L demonstrated a large decrease 
in concentration of BTEX (>99%), TMBs (>94%) and naphthalene (>71%). Oxidation of F1 (>94%) 
seemed to be more impacted than F2 (>80%) while >93% TPH was oxidized. Use of peroxide as 
activator at 0.1 mol H2O2/mol S2O8

2- improved the conversion of TMBs (>99%) and naphthalene 
(>85%). Increase in activator strength to 1.0 mol H2O2/mol S2O8

2- decreased the conversion for 
xylenes (>86%) and TMBs (>81%) implying that an optimal H2O2 molar ratio with persulfate may be 
required to maximize treatment of gasoline compounds. With H2O2 alone at the two conditions, the 
treatment of compounds was higher for molar ratio 1.0 (<27%) than for molar ratio 0.1 (<11%). 
Overall, while persulfate at 20 g/L alone removed >92% TPH, H2O2 alone at the same molar ratio 
oxidized only ~17% TPH.  

Use of persulfate at ~20 g/L by itself or in combination with optimal doses of peroxide seems 
to be a viable option for remediation of gasoline compounds examined in this study. 

 
On the Development of LNAPL Conceptual Site Models for Risk-Based 
Decision-Making at Petroleum Hydrocarbon Sites 
Ray Leather, Warren Equities Inc. and Don A. Lundy, PG, Environmental Systems & Technologies  

 

The value of a Conceptual Site Model (CSM) as a basis for contaminant exposure and 
environmental risk assessments is now well established for many Federal and State regulatory 
programs.  In recent years, the CSM idea has been applied to characterizing LNAPL-bearing earth 
materials that serve as a source for contaminants of concern (COCs).  ASTM (2007) has developed 
guidance for developing an LNAPL-based CSM (LCSM) which can be applied to risk-based 
decision-making at petroleum-impacted sites.  An LCSM describes the physical and chemical state 
and setting of the 3-dimensional LNAPL body from which estimates of flux, risk and remedial 
actions are determined. Several State UST regulatory agencies are formulating new LNAPL policies 
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that permit risk-based decisions related to endpoints and site closures.  These programs will need 
clear guidance on how the LCSM is formulated and linked to the larger CSM for risk 
assessments.  This paper reviews new LNAPL policy developments in Delaware and Texas and 
suggests an approach for characterizing an LCSM and linking it to the site-wide CSM in the 
exposure and risk assessment modeling phase.  LCSM development can benefit the management of 
large portfolios of sites by prioritizing and ranking the sites on the basis of potential risks.  A case 
study example of LCSM development will illustrate the benefits of having a LCSM that evolves as 
more site information is collected. During phase 1, the LNAPL body is characterized for the 
objective of demonstrating that the practical limit of LNAPL recovery has been reached.  During 
phase 2, the stability of the LNAPL plume is verified while tracer testing, MNA parameter and COC 
migration monitoring supports a risk assessment that may show the endpoint objectives are 
achievable within a reasonable time frame. 

 

 
Full Scale Implementation of Sulfate Enhanced Biodegradation to Remediate 
Petroleum Impacted Groundwater in Upstate New York 
Jim Cuthbertson, Delta Consultants and Mark Schumacher, Delta Consultants, Inc.  

 
Anaerobic degradation is the dominant driving force in natural attenuation of petroleum 

contamination in the subsurface. The contribution to natural attenuation by electron acceptors other 
than oxygen, such as nitrate, iron III, manganese IV, sulfate, and even carbon dioxide, has been the 
subject of considerable research in recent years.  The addition of these alternative electron acceptors 
has been shown to have many potential advantages over the traditional approach of attempting to 
add dissolved oxygen to the plume.  Kolhatkar et al. (2000), Wiedemeier et al. (1999), and Wilson 
et al. (2002) have shown that of these natural anaerobic processes, sulfate reduction accounts for 
most of the degradation.  Cuthbertson et al. (2006 and 2007) presented case studies that 
demonstrated the benefits of using Magnesium Sulfate solution to stimulate the biodegradation of 
petroleum contaminants in groundwater under field conditions at various sites.   

Following a successful on site treatability study in 2005, full scale groundwater remediation 
using Delta’s Patented Sulfate Enhanced Biodegradation (SEB) process was initiated in 2006 at a 
large former service station and bulk storage facility in Upstate New York.  Applications of a 
concentrated solution of magnesium sulfate (Epsom Salt) in water were made in 2006 and 
2007.  The applications were highly successful for remediation of MTBE, as well as, other 
petroleum constituents.  The results obtained from this site represent the first field scale 
demonstration of MTBE remediation utilizing this technique.  A detailed evaluation of the results of 
this remedial effort along with the associated costs will be presented.  
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