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CCOONNFFEERREENNCCEE  HHIIGGHHLLIIGGHHTTSS  

 
 
 

The 29th Annual National Environmental Monitoring Conference (NEMC) was held this 
year at the Hyatt Regency, San Antonio TX from August 5 – 9, 2013, in conjunction with 
the Forum on Laboratory Accreditation Conference. This year’s symposium theme was 
“Protecting Human Health through Environmental Measurement and Monitoring”. 
Some of the week’s highlights included: 
 

• A special half-day session providing perspectives on shale gas exploration; 
• Over 175 technical presentations and posters on a variety of cutting-edge 

environmental monitoring issues; 
• Meeting of The NELAC Institute (TNI) Committees to further TNI efforts on 

environmental laboratory accreditation, proficiency testing, and accreditation of 
field sampling and measurement organizations; 

• An exhibit program showcasing the latest innovations in environmental 
monitoring; 

• Three technical training courses on a variety of topics; 
• Three special keynote presentations on topics of general interest; and 
• An open meeting of the U.S. Environmental Protection Agency’s Environmental 

Laboratory Advisory Board. 
 
NEMC is the largest conference focused on environmental measurements in North 
America and is co-sponsored by The NELAC Institute (TNI) and the U.S. Environmental 
Protection Agency (USEPA). The technical program is organized by a committee of 
environmental experts to bring together a balance of technical and policy topics that are 
of interest to all. The conference was initiated in 1985 as part of EPA’s efforts to foster a 
partnership among the Agency, the regulated community, the public, state regulatory 
agencies, and the other members of the monitoring community. 
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Fully Automated On-line SPE Coupled to LC MS/MS for Rapid, 
Sensitive, and Simultaneous Analysis of Multiple PPCPs in Water 
Tarun Anumol, Sheher Mohsin, Sylvain Merel, Shane A. Snyder 
University of Arizona  
Department of Chemical & Environmental Engineering 
 
Abstract 
 
With the presence of Pharmaceuticals and Personal Care Products (PPCPs) in water now reported frequently and 
the synergistic effects of low doses largely unknown, the need for sensitive and rapid analytical measurement of 
these compounds is paramount. The traditional method to achieve low detection limits has been to use off-line 
concentration techniques like solid-phase extraction (SPE) or continuous liquid-liquid extraction (CLLE). This 
method requires large sample volume, is time consuming and labor-intensive. With the increasing sensitivity of 
new analytical instruments, Large Volume Injection (LVI) has been mooted as a possible solution; this technique 
though adversely affects the life of an analytical column while failing to remove possible interference in the 
matrix due to a lack of sample clean-up. Trace enrichment or on-line SPE eliminates all these difficulties while 
providing sample clean-up and reduces interferences which LVI cannot do. Further, it can be completely 
automated to reduce labor while increasing reproducibility of results. In this study, a single automated analytical 
method for the analysis of over 25 PPCPs (both in ESI- and ESI+) using on-line SPE coupled to a tandem mass 
spectrometer will be shown. Critical parameters like sample loading volume, extraction cartridge material and 
elution solvents will also be discussed. The results were compared to off-line SPE which showed comparable 
results while offering significant time, labor and solvent savings. Further, the online method significantly 
reduced ion suppression in complex matrixes compared to off-line SPEand LVI. The method was also run on 
several different water matrixes including surface water, ground water and wastewater, always producing 
accurate and reproducible results.  
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Agricultural Air Quality: Measurements, Monitoring, and Modeling 
Viney P. Aneja 
North Carolina State University  
Department of Marine, Earth, and Atmospheric Sciences 
 
Abstract 
 
Emissions of gases and particulate matter from agricultural operations can impact human and ecological health 
and can contribute to global atmospheric greenhouse gas accumulation. As farmers respond to increasing 
demands for food, feed, fiber, and fuel, the potential environmental and health risks increase. Agricultural air 
quality is an important emerging area of environmental science, which offers significant challenges to many 
aspects of policy and regulatory authorities. Improvements are needed in measurements, modeling, emission 
controls, and farm operation management, apart from socio-economic aspects of food production. Controlling 
emissions of gases and particulate matter from agriculture is notoriously difficult as this sector affects the most 
basic need of humans, i.e. food, and policies combine an inadequately known science covering a very disparate 
range of activities in a complex industry with social and political overlays. Moreover, agricultural emissions 
derive from both area and point sources. Given the serious concerns raised regarding the amount and the 
impacts of agricultural air emissions, ways must be found to make real progress in reducing these environmental 
impacts.  
 
Agricultural emissions produce significant local and regional impacts, such as odor, Particulate Matter (PM) 
exposure, eutrophication, acidification, and exposure to toxics, and pathogens. Agricultural emissions also 
contribute to the global problems caused by greenhouse gas emissions. Agricultural emissions are variable in 
space and time and in how they interact within the various processes and media effected. Most important in the 
US are ammonia (where agriculture accounts for ~90% of total emissions), reduced sulfur (unquantified), PM2.5 
(~16%), PM10 (~18%), methane (29%), nitrous oxide (72%); and odor and emissions of pathogens (both 
unquantified). Agriculture also consumes fossil fuels for fertilizer production and farm operations, thus emitting 
carbon dioxide (CO2), oxides of nitrogen (NOx), sulfur oxides (SOx) and particulates. Current research priorities 
include the quantification of point and non-point sources, the biosphere-atmosphere exchange of ammonia, 
reduced sulfur compounds, volatile organic compounds, greenhouse gases, odor and pathogens, the 
quantification of landscape processes, and the primary and secondary emissions of PM. Although European 
policymakers have made progress in controlling these emissions, regulations in the United States remain 
inadequate. 
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Early Engagement of University Undergraduate Students in 
Environmental Monitoring 
B.H. Kiepper, C.W. Ritz 
University of Georgia  
Department of Poultry Science 
 
Abstract 
 
In 2010 the University System of Georgia, in an effort to increase retention rates of freshman students across 
the state, established a series of early student-faculty engagement goals. In response, the University of Georgia, 
in Athens, created the “First-Year Odyssey” seminar program. All freshman students at UGA are required to 
complete a 1-credit hour seminar during one semester of their first year on campus. The goals of the FYO 
seminar are to introduce first-year students to the importance of learning and academics in the academic 
culture of the University, to give first-year students an opportunity for meaningful dialogue with a faculty 
member to encourage positive, sustained student-faculty interactions, and to introduce first-year students to 
the instruction, research, public service and international missions of the University and how they relate to 
teaching and learning in and outside the classroom. To maximize student-faculty engagement, class size is 
limited to 15 students. This paper will discuss the development of the UGA FYO seminar entitled “Environmental 
Monitoring: How Scientist use Water, Air and Soil to Learn about the World around Us”. The seminar uses a 
combination of field environmental sampling events coupled with laboratory tours and analytical exercises to 
not only meet FYO seminar goals, but to also engage university freshman students into the field of 
environmental monitoring. The seminar has been taught during three semesters to a total of 45 freshman 
students. Seminar marketing, curriculum development and lessons learned will be discussed. 
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Low Impact Design as a Supportive Measure for Non Point Source 
Management 
Afamia Elnakat 
UTSA Texas Sustainable Energy Research Institute 
 
Abstract  
 
Increased drought periods in areas like south central Texas and around the nation have resulted in degraded 
parched soils. The hard surface soils and improved impervious cover from development followed by off seasonal 
rainstorms result in flash floods. Flash floods significantly increased levels of sedimentation runoff and sewer 
overflows. Monitoring non point sources continues to challenge the environmental industry and policymakers. 
Preventative measure to non point sources runoff discharge is becoming more possible with Low Impact Design 
(LID). LID can be utilized to mimic predevelopment hydrology to reduce sedimentation. This presentation will 
highlight the benefits and limitations of LID measures to include aesthetic function and public and cross-
disciplinary acceptance. 
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Considerations for Grain Size Analysis of Sediment 
Christina Mott Frans 
EcoChem, Inc. 
 
Abstract 
 
When requesting grain size analysis, several factors are very important to address with the analyzing laboratory 
prior to submitting samples. This presentation is aimed at addressing the factors that need to be decided prior 
to submitting the samples to the lab for analysis in order to have data that is comparable to other data sets and 
fills the needs of the researcher. 
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Asbestos in Soil - Assessing Risk 
Ed Cahill 
EMSL Analytical, Inc. 
 
Abstract 
 
Soil is a difficult sample matrix for laboratory analysis. 
Non homogeneity in particle size and composition is the main issue. 
Numerous sampling, preparation, and analysis approaches exist, each with their own advantages and 
disadvantages.  
 
Some of these methods provide an estimate of asbestos percentage while others attempt to assess risk. These 
approaches will be discussed and contrasted: 
 

• Bulk Asbestos Analysis by PLM (EPA 600 method) 
• Brand New ASTM Sieve Method 
• California Air Resources Board (CARB) Method 435 
• EPA's prototype RAFS (Releasable Asbestos FiberSampler) 
• EPA's prototype Fluidized Bed Asbestos Segregator (FBAS) 
• Activity Based Air Sampling 
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Passive Sampling for Sediment Pore-Water 
James Whetzel 
Amplified Geochemical Imaging, LLC 
 
Abstract 
 
Sediment sampling has been an increasing field of interest to the environmental community, especially the 
measurement of pore-water for bio-availability studies. Various techniques are available for sampling sediment. 
Typically these methods involve removal and transfer of sediment and/or pore-water to containers for shipment 
to an outside laboratory for analysis. Passive sampling, however, can be performed to allow for in-situ sample 
collection without the need to for physical removal or transfer of the sediment or pore-water. In-situ passive 
sampling minimizes sample handling and potential for loss of volatile compounds of concern. The process is 
simple, cost effective, and provides semi-quantitative and/or quantitative measurement of compounds of 
concern. This paper describes the use of a membrane based passive sampler to quantify VOCs and SVOCs in 
pore-water.   
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Extraction of Total and Methyl Mercury from a DGT 
Ray Shock 
TestAmerica 
 
Abstract 
 
Background/Objectives. Diffusive Gradients in Thin films (DGT) can be used to examine the bioavailability of 
mercury and methyl mercury in a variety of matrices. A 0.45mm filter allows labile mercury species to enter the 
sampling device to be captured on the resin gel. The DGT provides in-situ measurement of mean analyte 
concentrations. The goal of this study was to design an efficient sample extraction procedure to be used in a 
production laboratory that provides a reporting limit of 1ng methyl mercury and 10ng total mercury per DGT. 
Approach/Activities. The DGT was disassembled and only the resin gel was used to evaluate extraction 
efficiency. DGT resins were spiked with commercially available methyl mercury chloride and divalent mercury. 
The first extraction solution used was 0.65 mM thiourea (TU) in 0.1 M HCl, which didn’t meet extraction 
efficiency requirements. A more aggressive solution (1.3 mM TU in 0.6M HCl) was prepared which yielded better 
recovery of methyl mercury. All mercury species were not effectively leached from the resin with the TU/HCl 
solution, so an aqua regia extraction was performed for measurement of total mercury. A four hour soak in aqua 
regia (8 mL HCl / 2 mL HNO3) proved to be more effective in leaching mercury from the DGT resin for total 
mercury analysis. 
 
Results/Lessons Learned. This extraction process has been developed to support a pilot study and field study of 
a tidal estuary involved several hundred DGT sampling devices beginning summer 2012. Limited performance 
details were available in the literature. Current efforts have yielded 80-110% recovery for methyl mercury and 
60-65% recovery for total mercury at their respective reporting limits. Completion of the tidal estuary studies 
will also yield statistical performance data for this process.  
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Analysis of Semi-Volatile Compounds in Marine Sediment by 
GC/MS-MS 
Gregory Perez 
City of Tacoma Environmental Services Laboratory 
 
Abstract 
 
Marine sediments can be among the most challenging matrices for semi-volatile analysis. Matrix effects can 
obscure low level analytes, while suppressing internal standard and surrogate recoveries. Reducing the sample 
size or diluting the extracts can reduce matrix effects. However, this often comes at the expense of meeting 
reporting limit requirements. Using large volume injection in conjunction with GC/MS-MS allows for smaller 
extraction amounts and/or higher dilutions without the loss of sensitivity or elevation of reporting limits. 
Tandem GC/MS-MS provides added sensitivity while filtering out background and increasing signal to noise 
ratios. GC/MS-MS also adds confidence to the identification of target analytes through compound specific 
precursor to product ion transitions. 
 
This method is based on EPA SW-846 method 8270 and its goal is to meet challenging reporting limits as low as 
5ug/Kg. This method will reduce sample amounts from 10g to 2g while meeting the project objectives. 
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Micro-AirCore: Spatial Mapping of Atmospheric Species 
Kristin Favela, Pieter Tans, Tom Jaeckle, William Williamson 
Southwest Research Institute 
 
Abstract 
 
Micro-AirCore is a simple, effective, reusable, innovative, and low cost sampler with the ability to provide 
temporal and spatial resolution of a continuous air sample. When coupled with MS, the resulting time-resolved 
3-D profiling can be used to rapidly create chemical maps with a limited number of samples, greatly reducing 
time, effort and cost. The original NOAA-developed device consists of a long stainless steel tube pre-filled with 
calibrated gas and allowed to ascend on a weather balloon. During ascent, the device is evacuated as it 
equilibrates with the decreasing atmospheric pressure. During descent, the tube is filled with atmospheric gas in 
an ordered manner. Diffusion inside the tube is slow enough that the collected gas remains ordered. Here is 
described a miniaturization of the NOAA-developed device; the large, stainless steel tube was replaced with 
Hydroguard fused silica tubing (0.53 mm x 30 m) and two lightweight valves having a total mass of less than 28 
grams. Given the minute volumes, cavity-ring down spectroscopy was no longer feasible and a benchtop GC/MS 
was modified for accurate profiling. This micro-AirCore device was deployed on the SwRI-developed unmanned 
SkyWisp glider. As a proof-of-concept, carbon dioxide was profiled in the atmosphere up to approximately 
20,000 m. A laboratory-based validation system was used for evaluating the micro-AirCore function, including 
accuracy and precision, for carbon dioxide. The diffusion profiles of carbon dioxide, argon, oxygen and methane 
were also investigated. Overall, the micro-AirCore device demonstrated an accuracy error of 2% (12CO2) and 
minimal diffusion over a period of 16 hours (peak width increased by a factor of 1.6). Hold-time tests were 
performed with lightweight gases (oxygen, carbon dioxide, methane and argon) representing the worst-case 
scenario for diffusion. However, even after 63 hours, mixing of the gases inside the tube was not complete. A 
triplet of micro-AirCore devices were deployed on the SkyWisp glider yielding a relative standard deviation of 
0.08%, or 0.3 ppm, for CO2. The profile collected resulted in observation of the boundary layer with elevated 
CO2 levels, a region in the free troposphere with relatively constant CO2 mole fraction, and a gradual decrease 
in CO2 above 10,000 m. This micro-device has broad applications extending beyond vertical profiling, as fitting 
the device with a metering device enables horizontal collection of gases. As a proof-of-concept, the micro-
AirCore was demonstrated for select EPA TO-15 compounds (1 ppm each of chloroform, benzene, hexane, and 
toluene). Using the laboratory-based validation system, 2 minute intervals of test gas separated by 10 minutes 
of nitrogen were delivered to the micro-AirCore device. After holding the gas in the tube, the contents were 
analyzed and the pattern of gases retained. In summary, the micro-AirCore system has enormous potential for 
both vertical and horizontal profiling of trace volatile chemicals, enabled by the ability of the mass spectrometer 
to sample minute quantities of gas in a continuous manner. This technique is applicable to many functions 
including chemical plume profiling for model verification and the identification of toxic chemical sources; since 
the system is extremely lightweight it is easily incorporated into unmanned vehicles. 
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Considerations for the Collection of Solid Samples for Volatile 
Organic Analysis in an Arctic Environment: Frozen Cores and More 
Lester J. Dupes, Rock J. Vitale, Steven J. Lennon, Joseph P. Kraycik 
Environmental Standards 
 
Abstract 
 
The field collection of solid samples for the analysis of volatile organics by Method 5035/5035A has been 
inconsistently applied to environmental work since the initial release of the SW-846 Methods in 1996 and 2002, 
respectively. Sample collection in various types of glass jars was also removed at the same time. The sample 
collection methods specified in in 5035/5035A are appropriately generic and do not address soil sampling in 
extreme field conditions in an Arctic environment. Sample collection at subzero temperatures allow sampling 
equipment and personnel to move quickly over the surface, thereby reducing deleterious impact to tundra 
environments. 
 
Although the data quality objective is to collect samples for volatile organics in a manner that reduces the 
amount of time the sample is exposed to the environment to limit the loss of volatile contaminants of potential 
concern (COPC), the techniques and collection of volatile organics from frozen soil cores containing tundra mat 
and ice lenses require special considerations which obviously are not addressed in the published method. This 
paper will present observations and considerations associated with winter sampling efforts conducted in 
subzero field conditions, deviations from methodology requirements with regard to sample collection dates and 
times, sample handling, subsampling, and storage and shipment requirements as well as proposed solutions and 
method modifications. 
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Maximizing the Value of Existing Monitoring Technologies: Stream 
Temperature and Dissolved Oxygen as Best Case Examples 
Bob Rose 
USEPA Office of Water 
 
Abstract 
 
It is proposed that maximizing the value of any given water quality monitoring technology requires uniquely 
addressing technology dissemination, field labor logistics, data handling, and data analysis for each unique 
monitoring technology. As result there is likely a significant gap between the volume, quality, cost, and use of 
monitoring data versus the true potential, even for current technologies. As a best case example a stream 
temperature monitoring pilot in 2012 demonstrated the potential for very low cost technology to create 
statistically robust (high certainty) baselines within three months. The pilot exemplified the value and need to 
correlate water quality data against climatic variables where possible. A second water quality parameter, 
dissolved oxygen, was explored using publicly available data. An analysis technique is proposed for dissolved 
oxygen in free flowing streams, which was found to provide the most statistically robust results for the data 
analyzed. Based on these two experiences, conceptual discussion of potential information technology solutions 
is provided with the goal of minimized cost and maximized value. 
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In-Situ Simultaneous Monitoring of Water Stage and Water Quality 
Using Fiber Optic Sensors 
Ying Huang 
North Dakota State University Civil Engineering Department 
 
Abstract 
 
The water quality in rivers and streams is continuously altering because of unexpected changes from climate, 
land function, and population growths, resulting in large environmental uncertainty such as changes in soil 
temperature, atmospheric deposition, and even vegetation patterns. To accurately track these environmental 
influences and have sufficient follow-ups to prevent potential environmental hazards, an in-situ continuous 
water-quality monitoring system is proven to help. Traditional in-situ water-quality monitoring system collects 
detail water-quality related information such as temperature, specific conductance, dissolved oxygen, and pH 
data. These systems usually only provide periodical data collection and require complex sensor combination for 
overall water quality evaluation. On the other hand, advanced in-situ optical water-quality sensing systems, with 
unique features of compact size, high frequency, real-time and multi-parameter sensing capacity, could provide 
potential solutions for early warning of water-quality deterioration and science-based decision support. In this 
study, an optical in-situ simultaneous monitoring system for water stage, overall water quality, and the 
temperature is developed using long-period fiber grating (LPFG) optical fiber sensors. When part of the LPFG 
sensor is submerged in water, the resonant wavelength of each cladding mode of the LPFG sensor varied linearly 
with the submerged length (refer to water stage) and temperature, and nonlinearly with refractive index 
changes (referred to the water quality). Two resonant wavelengths were used to relate the water stage and 
overall water quality to the change in resonant wavelengths of the LPFG sensor. Sharing the same fiber line, one 
sequential glass packaged LPFG is used to monitor the temperature changes of the water at the same location as 
the other LPFG sensor. A simple algorithm for simultaneous determination of the water stage, overall water 
quality, and temperature was analytically formulated and experimentally validated. Benefit from the multi-
parameter sensing using one single fiber line, the developed optical sensing network can potentially provide a 
low-cost, real-time, and high resolution solution for the in-situ water quality monitoring. 
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Accelerated Remediation at a Region 1 Residential Clean-up Site 
Using PHILIS On-site Analytical Laboratories 
Lawrence Kaelin, Erica Canzler, and Michael Nalipinski, USEPA Region 1 OSC 
Julie Capri and Alex Bleich, CSC-Dynamac Corp 
 
Abstract 
 
In the spring of 2011, heavy rains flooded Stevens Brook, in St. Albans, VT. Residents at the Colony Square 
Apartments in St. Albans noticed coal tar waste in a sump in their basement. Residential properties north of the 
Colony Square Apartment were a former EPA removal site where more than 4,000 tons of PAH-contaminated 
soils were excavated and disposed of off-site in 2005. The City of St. Albans municipal employees noticed coal 
tar wastes in several area manholes, while residents in the area noted an oily odor causing the Vermont 
Department of Environmental Conservation (VT DEC) to temporarily stabilize the situation. After Hurricane Irene 
and associated heavy rains exacerbated the situation in the fall of 2011, VT DEC requested assistance from 
Region 1 EPA to determine whether coal tar waste contamination exists at the Colony Square apartments and 
on residential properties abutting Stevens Brook. 
 
On May 7th, 2012 the Region 1 conducted surface and subsurface soil, sump water, sediment, soil gas, and 
indoor air sampling of select residential properties along Stevens Brook to determine the extent of coal tar 
waste contamination. Rapid, on site analytical results were provided by the EPA’s Office of Emergency 
Management’s CBRN Consequence Management and Advisory Team (CMAT) using their mobile laboratory 
assets called PHILIS. PHILIS, which stands for Portable High-throughput Integrated Laboratory Identification 
System, is a mobile laboratory platform accredited through the NELAC program and holds membership in EPA’s 
Environmental Response Laboratory Network (ERLN). The contaminants of concern included benzene, 
naphthalene and SVOCs, particularly PAHs. In the course of approximately 4 days, over 250 samples were 
collected and analyzed on-site for contamination. The PHILIS provided same-day confirmatory data, allowing the 
OSC to make on-site decision without the need for a secondary confirmation via outside fixed lab. Region 1 OSC 
Mike Nalipinski was able to confer with the VT DEC representatives on a daily basis using the most recent PAH 
analytical data which was summarized and depicted on site maps allowing for better interpretation and clearer 
presentations. The OSC prepared a Time Critical Removal Action Memo (RAM) recommending soil excavation at 
the Colony Apartments and the installation of a system to mitigate in-door air contamination posed by the coal 
tar wastes. The PHILIS on-site analysis helped Region 1OSC Mike Nalipinski to: 
 

• Direct on-going soil coring activities – maximize usage of contractor on-site assets 
• Capture the boundaries of the vertical and horizontal extent of soil contamination in a single 

mobilization 
• Determine the source and extent of the in-door air contamination in the apartment complex  
• Provide rapid, on-site confirmatory data for daily decisions, briefings to local authorities (VT DEC) 
• Reduce number and longevity of site visits normally required to support a Time Critical RAM  
• Direct excavation activities based on data from a single site mobilization – “one and done” concept 

The on-site abilities provided by PHILIS allowed the OSC to complete all the site soil assessments, excavation, 
removal and site restoration activities within 90 days of the initial site visit. Estimations of actual analytical 
cost/sample from the St. Albans site effort were determined to be below most commercial lab costs, ranging 
from $250-325/sample which included fuel, mob/demob costs, travel, pre deim, sample analysis, QA review and 
report writing. The greatest time and cost savings are to the OSC by allowing the most effective use of their site 
assets in an accelerated time frame. The mobilization to the Region 1’s St. Albans site has provided CMAT with 
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useful experience and “lessons learned” which will be used to further reduce costs for future PHILIS 
mobilizations. This on-site analytical support via PHILIS can be provided to regional OSCs across the country.  
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Comparison	of	Field	Operations	Guidelines	with	NEFAP	
Marlene	Moore	
Advanced	Systems,	Inc.	
 

Abstract	
 
The U.S. EPA Field Operations Group (FOG) Guidelines provides the elements recommended for field operations 
in order to ensure data of known and document quality. The National Environmental Accreditation Program 
(NEFAP) standard for field sampling and measurements organization (FSMO) presents requirements to 
demonstrate the technical competence of these organizations. 
 
The FOG guidelines and TNI FSMO standard have similar information. This presentation will compare the two 
documents in order for field operations to see how accreditation to the TNI standard provides data of known 
and document quality and meets the U.S. EPA FOG Guidelines. 
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Pre- and Early EPA Monitoring 
Lawrence H. Keith 
Private Consultant 
 
Abstract 
 
After Rachael Carson's "Silent Spring" book was published in 1962, environmental chemists began to analyze for 
pesticides. However, thousands of other organic chemicals from industrial sources were not able to be identified 
or their quantities measured. Pioneering chemists in a few labs around the world began to try to analyze for 
some of these unknown chemicals in rivers and industrial effluents using, for example, large columns of 
activated carbon extracted with chloroform and then analyzing the extracts with GC, IR, NMR, and MS. Attention 
on organic chemicals in drinking water first became of significant interest when chloroform was found in it 
everywhere in the world and the mystery of its source was finally solved. Then, when over a hundred organic 
chemicals were identified by GC-MS in New Orleans drinking water in 1974 and 1975, a series of national 
monitoring studies were initiated. These resulted in a search for a GC-MS instrument that could be used 
throughout the EPA. However, the defining watershed for environmental monitoring occurred in 1976 when EPA 
lost a suit and was required to analyze for a list of “Priority Pollutants” in industrial water sources even though 
there were no methods for sampling, storing, or analyzing them. The presentation concludes with a summary of 
how these problems (which were apparently not significant to non-chemists) were solved. 
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And They Said It Couldn’t Be Done: A Brief History of Environmental 
Water Monitoring 
William Telliard 
USEPA (retired) 
 
Abstract 
 
The US Environmental Protection Agency was founded in 1970; but the Federal Water Pollution Control Act, 
however, had been in existence in 1965. Environmental monitoring, however, actually dates to at least the turn 
of the last century. The U.S. Geological Survey, formed in 1876, was responsible for early water monitoring 
efforts. The ASTM D-19 Committee on water monitoring was created in 1932 and the first edition of Standard 
Methods for the Examination of Water and Wastewaters was published in 1906. Another entity, the Nation 
Sanitation Foundation, was established in Michigan in 1944. 
 
Congress enacted the Clean Water Act in 1972 and the Safe Drinking Water Act in 1974. Both require EPA to 
provide analytical methods for use in water monitoring and research. EPA’s initial response to these monitoring 
needs was to draw on existing methodologies. As a result, in the 1970s the industry was measuring via milligram 
per liter (mg/L). As environmental science progressed and as a result of litigation, there was a need for methods 
to monitor compliance with national industrial wastewater limits, and new methods for this were published in 
1979 (40 CFR 136). And now, many of these methods could measure to the microgram per liter level.  
As environmental work progressed, EPA worked with instrument manufacturers, standards vendors, and 
research and commercial laboratories to refine and validate these new methods. By the early 1980s, 
measurements of pollutants in the low part-per-billion range was commonplace. By the end of the 1980s, 
concerns over the presence of dioxin in pulp and paper discharges lead EPA to develop high resolution GC/MS 
procedures that could measure down to part-per-quadrillion levels (the femtogram level on instrument). 
Instrument manufacturers responded to this need with equipment that can provide stable, reliable performance 
at these measurement levels. Standard vendors have developed and provided high-purity reference standards 
for many regulated analytes, and also provided customized mixtures of reference standards and materials such 
as isotopically labeled compounds--the compounds needed to support such monitoring. 
 
We would like to discuss some of the water environmental issues of the last 43 years and the subsequent 
analytical techniques that have been developed to deal with the problems.  
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History of the EPA Solid Waste Methods Program (SW-846) 
David Friedman 
 
Abstract 
 
In this presentation, the author will review the history and philosophy behind the development of the 
Environmental Protection Agency's (EPA) Resource Conservation and Recovery Act (RCRA) methods 
development and promulgation program. He will discuss the development and history of "Test Methods for 
Evaluating Solid Waste", commonly known by its EPA document number SW-846, and how the methodology in 
the manual is philosophically different from those in earlier EPA methods programs such as the methods 
promulgated to comply with the Agency's waste water and drinking water programs. How SW-846 grew from a 
simple collection of recommendations to help analysts address testing of wastes to determine whether a waste 
exhibits one of the RCRA characteristics, into the wide ranging methods reference it is today. The author will 
also discuss the development of the RCRA characteristics and the methods used to determine if a waste exhibits 
one or more characteristics. Emphasis will be on the tests used in the Toxicity Characteristic such as the Toxicity 
Characteristic Leaching Procedure (TCLP) and its predecessor, the Extraction Procedure (EP).  
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The Evolution of Instrumentation for Environmental Monitoring 
David C. Kennedy  
Phenomenex 
 
Abstract 
 
2013 marks the 43rd anniversary of the founding of the US Environmental Protection Agency. From the 
beginning, EPA’s primary weapon in the war against pollution has been environmental monitoring, i.e. the 
identification and measurement of the concentration of contaminants in our air, water and soil. Legal limits are 
set as to the type and level of contaminants allowed in the environment and environmental monitoring is then 
performed to determine compliance. Obviously, analytical instruments are the primary enabling tools of 
environmental monitoring. 
 
Instrumentation has evolved over the years to become ever more precise and accurate, permitting the 
measurement of many more environmental contaminants at lower levels of detection. However, it is important 
to view environmental monitoring as a dynamic process, not a static one. Two factors have driven this 
development:  
 

1. Concerns about new environmental dangers (dioxins, for example) highlight the need for better 
monitoring solutions. This drives the development of new analytical instrumentation by creating a 
market. 

2. Correspondingly, advances in analytical technology reveal new environmental problems, such as 
previously unknown pollutants or known contaminants at lower levels. This, in turn, drives the need for 
new and/or more stringent regulations. 

The essence of this process is a self-reinforcing cycle of development for both monitoring technology and 
regulatory requirements. Depending upon one’s perspective, this process can be viewed either as a virtuous 
cycle or a rat race. 
 
For example, “back in the day”, organic pollutants were first monitored using vintage gas chromatographs. This 
required a large battery of GC methods to cover all the compounds of concern. Moreover, the packed column 
technology of the time gave poor resolution and detection levels were often inadequate for regulatory purpose. 
This unsatisfactory monitoring solution drove the development and acceptance of GCMS as the primary 
monitoring tool for organic pollutants. In turn, the widespread use of GCMS monitoring then identified new 
areas of regulatory concern, causing additional compounds to be monitored, and at lower levels of detection. As 
time went by, people came to understand that many organic pollutants of concern might be too hydrophilic or 
thermally labile to be analyzed by gas chromatography. This realization lead to the use of HPLC as a monitoring 
tool for certain contaminants, such as explosives and propellants. More recently, LCMSMS revealed the 
presence of previously unsuspected, anthropogenic pollutants of concern in water supplies and wastewater 
discharges. This discovery will presumably drive the use of LCMSMS as a necessary environmental monitoring 
tool as UCMR3 plays out its course. 
 
So, where does this cycle end? The answer is obvious: it won’t end. It can’t. New environmental problems are 
always going to emerge that will require ever more advanced monitoring techniques. A contemporary example 
may be the rapid growth of hydrofracturing to enhance oil and natural gas production. There are concerns that 
hydrofracturing will introduce new, unknown contaminants into the water and air. Obviously, these activities 
must be regulated - but they can’t be regulated if they can’t be monitored. Are existing environmental 
monitoring techniques completely adequate for the job or will new ones have to be developed? Given the 
history of environmental monitoring, you would be a fool to bet against the latter. 
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In this session we will review critical developments in the history of environmental, analytical instrumentation. 
However, since there is such an abundance of material, only the highpoints will be covered. Rather, the primary 
purpose of this talk is to create a perspective on the past that will enable us to gaze - however dimly - into the 
future. If it is indeed true that “what is past is prologue”, then the most exciting developments in 
instrumentation most certainly lie ahead of us.  
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The Evolution of Quality Assurance & Quality Control in 
Environmental Laboratories 
David Speis 
QC Laboratories 
 
Abstract 
 
Quality assurance and quality control (QA/QC) in environmental chemistry has progressively evolved since the 
passage of the Clean Water Act (CWA) in 1972 resulting in continuous improvement in environmental data 
quality and usability. Several pivotal events have occurred during that period, which have defined quality control 
and quality assurance moving the environmental laboratory community closer to the ideal of producing data of 
known and documented quality while improving a data user’s confidence making remedial or regulatory 
decisions based on laboratory data. 
 
The effects that computerization and automated data processing has had on the ability to generate QC data and 
the role that a national quality system standard has had on quality processes are central to this presentation. 
The role of these factors in the evolution of QA/QC in the environmental laboratory community will be discussed 
along with a brief perspective on what can be expected from QA systems in the future.  
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History and Future of Laboratory Accreditation 
Jerry Parr 
The NELAC Institute 
 
Abstract 
 
In 1978, the US Environmental Protection Agency (EPA) initiated a laboratory certification program for 
laboratories involved in analyzing drinking water and delegated the authority for operation of the program to 
state agencies. Over the ensuing years, many states expanded this program to include other environmental 
media. As a result of efforts that began in 1987, a National Environmental Laboratory Accreditation Program 
(NELAP) has been created and is now managed by The NELAC Institute (TNI). This presentation will summarize 
the activities leading up to the formation of TNI, describe in detail the core programs being performed by TNI 
and provide information about the future of national laboratory accreditation.  
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SECTION 6 
 

MONITORING PESTICIDES IN  
THE ENVIRONMENT:   

PAST, PRESENT, AND FUTURE   
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A Study of Cross-Industry Pesticide Analysis in the US and Abroad 
Kory Kelly  
Phenomenex 
 
Abstract 
 
Many currently employed environmental pesticide methods were developed decades ago using then available 
technology. Furthermore, these methods were designed to analyze the spectrum of pesticides in then-current 
use, many of which are now rarely encountered in environmental samples. Consequently, a view is emerging 
that environmental pesticide methods are in need of updating to fully take advantage of the advances in 
modern instrumentation and column technology and to address the broad range of newer pesticides now in 
current use. In responding to this challenge, it is instructive to consider the analytical work that is being done in 
other areas. This session will address the progress and limitations of US pesticide analyses and look across 
industries and geographical boundaries for input on other pesticides identification and quantitation 
methodologies.   
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Collaborative Opportunities for Analytical Method Development 
Lara Phelps  
U.S. EPA Office of the Science Advisor 
 
Abstract 
 
The US Environmental Protection Agency’s (i.e., EPA’s or the Agency’s) Forum on Environmental Measurements’ 
(FEM) conducted an assessment of all Agency monitoring programs and observed some prevalent recurring 
themes. We need to: 
 

• Support method development, so we can readily implement state-of-the-art monitoring technology into 
monitoring studies and programs to solve environmental problems; 

• Establish a consistent and framework with a requirement to register all Agency data in an Agency 
catalogue; and 

• Consistently enforce data quality to create greater confidence in the reliability of data and greater 
insurance of its appropriate use. 

We have the specific measurement and monitoring opportunities to foster internal and external leveraging for 
meeting the Agency’s mission of protecting human health and the environment. 
 
The Agency’s Science Policy Council (now the Science and Technology Policy Council [STPC]) established the FEM 
to promote internal consistency and consensus on measurement methodology, monitoring, technology, and 
laboratory science issues with multi-program impact. Collaborations are and need to continue forming to meet 
highest-priority, feasible project areas, and a long-term process has recently been deployed internally to 
continually identify and resolve method needs. 
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SDWA Perspective on Pesticide Monitoring 
Andrew Eaton  
Eurofins Eaton Analytical Inc. 
 
Abstract 
 
USEPA has been developing pesticide methods for drinking water analysis since the early 1990s. Most of the 
methods promulgated before the advent of the Unregulated Contaminant Monitoring Rules (UCMR1, UCMR2, 
UCMR3) were either GC or GCMS methods and were very prescriptive in nature. This was largely because the 
SDWA REQUIRES EPA to specify methods for compliance monitoring.  
 
Beginning with the Contaminant Candidate List (CCL), and the start of monitoring programs under the UCMRs, 
EPA’s approach to pesticide monitoring under the SDWA evolved in multiple ways. 
 

1) The drinking water program began utilizing LC-MS-MS methods to a much greater extent 
2) There are more options built into the methods 
3) Preservation & holding time studies are much more rigorous than in earlier methods 
4) MRL determinations are much more rigorous, using the LCMRL concept 
5) Reporting limits are being pushed down into the ppt range. 
6) The drinking water program is revisiting some of the older methods and letting vendors assist with 

improvements, as long as there are multi-lab validations and LCMRL determinations. 

Under the UCMR3 program, less than a dozen laboratories were able to gain approval for the more 
sophisticated methods, which did not even include pesticides. Multi lab validation studies for newer EPA 
drinking water pesticide methods have shown that some analytes are much more rugged than others, and 
because EPA is committed to ensuring that new drinking water methods can be used by a reasonably large 
number of labs, some of the newer methods are ending up with shorter analyte lists than EPA would probably 
like. As interest continues to evolve in lower and lower levels, the EPA drinking water program will also likely 
continue to evolve and use more advanced analytical techniques, such as direct injection LC-MS-MS and online 
pre-concentration, while still trying to ensure that these analytical methods are available to a sufficient number 
of laboratories.  
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Monitoring Pesticides in the Environment: Past, Present and Future 
Shen-yi Yang  
U.S. EPA Office of Resource Conservation and Recovery 
 
Abstract 
 
The SW-846 methods are being used by various programs, including RCRA, Superfund, TSCA, and Homeland 
Security. ORCR deals with complex wastes and materials that are being managed or used in many different ways 
(e.g., landfilling, land application, incineration, recycling, etc.). The thresholds for analytes in a waste (or a 
material) are calculated from risk models, vary pending on the volume and form of the waste (or material), and 
how it is managed (or used), therefore, the thresholds are not set values as MCLs for drinking water or NPDES 
permit levels for monitoring point-source discharges.  
 
ORCR strongly supports the performance approach and follows this approach in the RCRA testing program to the 
extent feasible. See http://www.epa.gov/fem/approach.htm for more information about the Performance 
Approach. To better analyze various wastes and materials, ORCR develops sample preparation and 
determinative procedures for extraction, clean-up, concentration and analysis that are specific for various 
sample matrices. For the analysis of total and/or leachable concentrations of pesticides in a solid or a waste, as 
described in Chapter Two of the SW-846 Methods Compendium, analysts can select methods for extraction 
(3500 series), and/or leaching (1300 series). The resulted extract and/or leachate can then be cleaned (3600 
series), concentrated, and analyzed (8000 series). Analysts should select and combine appropriate methods for 
the desired target analytes in the matrix of concern, at the level of concern, to meet project-specific data quality 
objectives.  
 
ORCR has developed determinative procedures for various organic chlorine pesticides, organophosphorus-, 
organonitrogen-, organosulfur- pesticides, herbicides, carbamates, and its related compounds in extracts from 
solid and liquid matrices using GC/ECD (Method 8081, 8151), GC/AED (Method 8085), GC/FPD or NPD (Method 
8141), HPLC (Method 8318) and GC/MS (Method 8270). In these GC- and HPLC- methods, the presence of 
compounds may be confirmed by a second column or advanced technique (e.g., GC/MS). In 2012, ORCR made 
available a new determinative procedure that uses GC/NICIMS (Method 8276) for the analysis of technical 
toxaphene and 8 environmentally significant congeners in various environmental matrices, including 
groundwater, soil, sediment and fish.  
 
When having a new analytical method is necessary and resources are available, ORCR will form a focus group for 
the development and validation of the new method. ORCR will collaborate with scientists from inside and 
outside of EPA who have interest, extensive knowledge and experience in working with the study compound(s) 
and/or analytical technology. The validated method will then be reviewed and approved for publication for 
inclusion in SW-846, by the RCRA Organic Work Group.   
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Pesticide Analysis: Now and in the Future?   
Robert Wyeth 
 
Abstract 
 
Laboratories across the country have been utilizing US EPA methods to analyze select organochlorine, 
organophosporus and other pesticides for years. With the persistence and potential impacts of these organic 
constituents in the environment, these analyses using existing methodology will continue to be required. 
However many of these chemicals are no longer in use and attention also needs to be directed at other pesticide 
materials currently in use. This presentation will review current pesticides being utilized, their persistence, 
potential health effects and what, if any, methods are available to assess their potential impacts on human 
health and the environment. 
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Changes in Technical Innovation and Customer Expectations 
Associated with the Use of LC-MS to Solve Challenges Encountered 
whilst Ensuring Food and Environmental Safety  
Simon Hird 
The Food and Environment Research Agency 
 
Abstract 
 
Pesticides and veterinary medicines are widely used to combat diseases and pests that adversely affect the 
production of vegetable and animal foodstuffs. Residues of those compounds can sometimes find their way to 
the human consumers via food, drinking water or contamination of the environment. The European Union (EU 
has defined statutory limits for such residues in an attempt to regulate the presence of such contaminants in the 
environment and food chain. 
 
Residue testing supports the enforcement of legislation, to ensure trading compliance and to conduct 
surveillance in environmental samples and dietary components for assessment of consumer risk and compliance 
with good agricultural practice. In the UK pesticide residues are monitored by a variety of competent 
authorities. The Chemical Residues Directorate are responsible for managing the surveillance of a range of 
foodstuffs each year to check compliance with approvals and that the concentrations of residues do not exceed 
MRLs. Pesticide residues in drinking water are monitored by Water Supply Companies who report findings to the 
Drinking Water Inspectorate. The law essentially requires supplies to be free of residues. Pesticide residues in 
rivers, lakes and groundwater are monitored by the Environment Agency (or equivalent). MRLs, known as 
Environmental Quality Standards, have been set for a number of pesticides.  
 
Residue testing historically relied on analytical strategies based on the combination of a variety of specific 
screening and confirmatory methods typically based on the use of GC-MS. With the exception of niche areas 
such as testing for antimicrobial activity in animal tissues, current approaches are dominated by multi-residue 
methods with generic extraction, probably no or very limited cleanup, followed by determination using GC-MS 
and LC-MS techniques. Such methods are fast, sensitive, informative and greatly reduce costs especially in terms 
of $/analyte. Today we are confident that we can successfully detect, quantify and identity almost any type of 
regulated residue at the level of interest in a wide range of foodstuffs, animal tissues or environmental samples 
using high throughput laboratory-based systems. However, the use of “cocktails” of drugs to promote growth in 
animals re-enforces the need for even greater sensitivity for targeted analyses. In addition, developments in 
both food and environmental testing have switched to searching for the unlikely and the unexpected including 
residues of pharmaceuticals. Non-targeted approaches are employed to capture more information on the 
composition of the sample (extract) or to compare samples and the identification of any unknown compounds 
that are detected constitutes a considerable challenge. In addition, attempts have been made to utilise rapid, 
direct analyses that either avoid the need for any chromatography or exclude the need for any extraction. 
This presentation explores the analytical transformations that have taken place during the previous decade, the 
drivers for change (and for maintaining the status quo) and the resulting shift in customer expectations. 
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The Analysis of Environmental Pesticides in Asia 
Kory Kelly  
Phenomenex 
 
Abstract 
 
In recent years there has been increased interest and concern regarding the monitoring of pesticides in Asian 
countries. This has been driven by two factors: 1) rapid industrialization of the region and the corresponding 
environmental impacts, and 2) globalization of the world food supply, with Asia fast becoming the primary origin 
of many agricultural commodities. In this dynamic, there is an increased risk for contamination of air, water, soil 
and food and effective environmental monitoring is critically important. 
 
The quality and effectiveness of pesticide monitoring and analytical practice vary widely in Asia. It can range 
from primitive to highly advanced depending upon the level of sophistication of local analytical technology and 
the effectiveness of local regulatory and enforcement practices. The analytical methodology employed varies 
widely depending upon the extent to which US and European practices have been adopted and upon the level of 
local improvisation. In this presentation we will survey the analytical practices for pesticide analysis in several 
Asian countries and compare and contrast these with the more familiar US practices.  
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The FDA Perspective 
Chris A. Sack  
Food and Drug Administration 
 
Abstract 
 
The FDA pesticide program must meet the challenge of analyzing thousands of pesticides and industrial 
chemicals at extreme (ppb ? ppm) levels in essentially infinite matrices with complexities ranging from water to 
feeds/foods/herbals; and, in most cases, the analysis must be completed within day for as many as 50 samples 
per day. To meet this challenge the FDA pesticide program incoporates both targeted and screening analytical 
approaches. Using the targeted approach, pesticides are analyzed and quantitated against standards for over 
240 compounds by LC-MS/MS in 15 minutes, and more than 200 pesticides by GC-MS/MS in 20 minutes. Each 
sample is additionally screened to detect over 650 pesticides using full scan GC-MS coupled with spectral 
deconvolution against standardized MS spectra and retention indices. Looking to the future, FDA is working to 
expand pesticide and toxin coverage by additionally screening with LC coupled with high resolution mass 
spectroscopy. Also, under evaluation is a procedure to streamline import sample processing by prescreening 
pesticides and toxins on the surface of raw agricultural commodities using ambient pressure desorption with 
high resolution mass spectrometry at the port of entry. 
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Environmental Monitoring: Where Will Technology Be in 10 Years? 
Paul Winkler  
AB Sciex 
 
Abstract 
 
In the last 20 years environmental analyses have undergone radical changes in techniques and capability. This 
presentation will briefly discuss the progression of analytical techniques from the beginning of environmental 
monitoring up to the techniques currently available today. The discussion will then move beyond where the 
technology is currently and speculate about where monitoring may be in the next ten years. How to apply these 
new technologies to environmental analysis will also be discussed. 
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Challenges of Managing Water in the Marcellus Play 
Nick Inkenhaus  
Range Resources 
 
Abstract 
 
The management of water resources poses considerable challenges to natural gas operators seeking to develop 
the Marcellus shale in Pennsylvania. Although the play overlies a seemingly water-rich region the sourcing, 
storage, transfer, reuse, and disposal of water for drilling and completions operations are far from straight 
forward. Range Resources’ approach uses the fundamental characteristics of the Marcellus shale to challenge 
the conventional rules of thumb for water quality requirements in completions operations. This unconventional 
approach to water management has led to innovative solutions which serve to both protect the water resources 
of the Commonwealth and to provide maximum flexibility to operations.  
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Evaluation of Methane Sources in Groundwater in Northeastern 
Pennsylvania 
Shahla Farhat  
GSI Environmental Inc. 
 
Abstract 
 
Testing of 1701 water wells in northeastern Pennsylvania shows that methane is ubiquitous in groundwater, 
with higher concentrations observed in valleys vs. upland areas and in association with calcium-sodium-
bicarbonate, sodium-bicarbonate, and sodium-chloride rich waters – indicating that, on a regional scale, 
methane concentrations are best correlated to topographic and hydrogeologic features, rather than shale gas 
extraction. In addition, our assessment of isotopic and molecular analyses of hydrocarbon gases in the Dimock 
Township suggest that gases present in local water wells are most consistent with Middle and Upper Devonian 
gases above the Marcellus sampled in the annular spaces of local gas wells. Combined, these findings suggest 
that the methane concentrations in Susquehanna County water wells can be explained without the migration of 
Marcellus shale gas through fractures, an observation that has important implications for understanding the 
nature of risks associated with shale-gas extraction. 
  

NEMC 2013 Proceedings

- 534 -



 

NEMC 2013 Proceedings

- 535 -



NEMC 2013 Proceedings

- 536 -



NEMC 2013 Proceedings

- 537 -



NEMC 2013 Proceedings

- 538 -



NEMC 2013 Proceedings

- 539 -



NEMC 2013 Proceedings

- 540 -



NEMC 2013 Proceedings

- 541 -



NEMC 2013 Proceedings

- 542 -



NEMC 2013 Proceedings

- 543 -



NEMC 2013 Proceedings

- 544 -



NEMC 2013 Proceedings

- 545 -



 
 
  

NEMC 2013 Proceedings

- 546 -



Quality and Legal Issues Associated with Unconventional Drilling 
David A. Gratson, Rock J. Vitale; Environmental Standards 
Brian J. Clark; Buchanan Ingersoll & Rooney PC 
 
Abstract 
 
Unconventional gas energy and production activity have greatly increased the demand for high quality, 
defensible analytical measurements of domestic wells and drinking water sources. The presumptive liability, 
which may be associated with changes in water chemistry after drilling, is of particular concern to both water 
users and energy companies. A number of states and organizations have developed guidance documents that 
include required analytes and analytical methods that are to be used prior to and after drilling has been 
performed. Measurement of these analytes has inherent uncertainty from both laboratory and site-specific 
sources. It can be quite a challenge to evaluate whether an impact has occurred when only a single data point is 
typically available prior to drilling, yet many samples may be collected post drilling if an impact from the drilling 
is suspected. Specifically, what are the legal implications if a few analytes show increase concentration post 
drilling?  
 
This presentation will explore the laboratory and site-specific data quality challenges and describes how these 
can impact the legal questions. Additionally, the presentation will discuss how multiple lines of evidence, 
including the laboratory measurements, site specific geochemistry, and published literature can be effectively 
used in data evaluation. The presentation will also highlight how the overall documented quality aspects 
incorporated into the project’s sampling, laboratory analysis, and data analysis plan should be guided by the 
very real litigation potential associated with these gas energy and production activities.   
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Environmental Forensic Investigation of Hydraulic Fracturing Fluids 
Used in Shale Gas Wells in the Eastern United States 
Frank L. Dorman, Jessica Westland, Nathaniel Girer 
Penn State University 
 
Abstract 
 
Recently there has been considerable interest in gas well drilling into the Marcellus shale in the Eastern United 
States. In states such as Pennsylvania, Ohio and New York, there has been a dramatic increase in the 
development of such wells, but this has not been without controversy. While the gas-drilling industry claims that 
their processes are completely safe and undamaging to the environment, several environmental groups strongly 
claim otherwise. Adding to the controversy, the process of hydraulic fracturing of these wells may use various 
chemicals that are not without concern. The industrial companies claim to self-disclose their formulations, but 
this is an overstatement, as the exact compositions are not revealed. If a hydraulic fracturing caused some 
environmental contamination, it would not be easy to determine the source of the contamination due to the 
lack of disclosure and oversight of the operators. This results in potentially complex environmental forensics 
analytical method development and sample analysis to determine if a contamination event has occurred, and 
who the principle polluter may be. 
 
This presentation will address the sampling, sample preparation and analysis of these materials. Various sample 
preparation strategies will be discussed. GCxGC-TOFMS will be used as the determinative technique due to its 
inherent advantages over other possible techniques. Finally data will be presented that may allow for the 
development of protocols to determine both composition of these fluids, and possible point source of pollution 
should an event occur.  
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A Survey of Telemetry-Enabled Sensors for Onsite Characterization 
of Flowback Water from Hydraulic Fracturing 
Sayan Chakraborti, MRI Global, et al 
 
Abstract 
 
An integrated suite of sensor technologies to monitor flowback water and environmental parameters related to 
shale gas development efforts would have widespread benefits to both industry and regulators. It is anticipated 
that the ability to provide real-time monitoring data at wellheads or post-well treatment tanks would help the 
shale gas industry to address several environmental concerns that are currently being raised by regulators and 
environmental groups regarding flowback water. This paper will describe the ongoing results from a survey of 
currently available telemetry-enabled sensors that could be integrated into a network and installed for real-time 
monitoring and characterization of flowback water. The paper will present commercially available sensor 
technologies that have the potential for real-time application at shale gas sites and discuss their capabilities and 
limitations for field implementation. Characteristics of these candidate sensors, including their ability to monitor 
constituents of concern, cost, durability and ruggedness, software integration platform, and other relevant 
factors will be compiled based on industry and vendor data. In addition, the paper will present plans for future 
proof-of-concept field testing of the most promising candidate sensor technologies at a shale gas production 
site.  
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Baseline	and	Impact	Monitoring	for	Shale	Gas	Exploration	
Constituents	
Andrew	Pawlisz	
Conestoga‐Rovers	&	Associates	
	
Abstract		
 
Increased application of hydraulic fracturing (i.e., fracking) technology, where water, friction reducers, 
proppants, disinfectants, surfactants, thickeners, scale inhibitors, corrosion inhibitors, and acids are injected into 
deep shale formations to extract natural gas, has increased calls from the regulatory community and the public 
for a closer scrutiny of this activity to ensure that fracking is environmentally safe. The growth in fracking has 
been unprecedented as vast new shale gas plays are discovered and explored across the world. The tremendous 
expansion in fracking exploration, and the commensurate increase in groundwater extraction/deep chemical 
injection, have raised concerns over effects on groundwater supplies and land surrounding the drilling sites. 
Through due‐diligence, liability protection, and/or regulation, baseline sampling is increasingly a standard 
procedure associated with advancing shale gas exploration wells. A unique challenge in fracking sites baseline 
sampling is the design of sampling locations and the requisite analyte list, not to mention the interpretation of 
potential impacts results. This presentation is devoted to discussing the critical aspects of a sampling program, 
what to test for, and how to provide a risk‐based interpretation of analytical results.  	
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Challenges in Microbial Assays of Produced Waters 
Keith McLeroy  
Schlumberger 
 
Abstract 
 
Most often oil and gas produced waters are allowed to either accumulate in storage tanks or ponds until further 
disposed of or treated for reuse. During this detention time, bacterial growth can occur and proliferate. These 
bacteria in turn can cause negative effects on treatment and reuse applications. An inherent issue with culturing 
and monitoring for these bacteria is the complexity of the water chemistry matrices and the overall biomass of 
the system. These matrices can interfere with traditional bacteria growth media and colony color indicator 
broths. This presentation examines the various methodological approaches that are utilized in both field and 
laboratory analyses for bacteria in oil/gas produced waters and to facilitate discussions among industry leaders. 
Additional considerations will focus on what problems can occur with those methods and what future 
microbiological protocols will the industry need in the future.  
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Applied Ion Analysis of Various Water Matrices in Hydraulic Fracturing 
Process 
Jay Gandhi  
Metrohm USA 
 
Abstract 
 
Hydraulic fracturing is the use of fluid and material to create or restore small fractures in a formation in order to 
stimulate production from new and existing oil and gas wells. This creates paths that increase the rate at which 
fluids can be produced from the reservoir formations. 
 
The process includes steps to protect water supplies. To ensure that neither the fluid that will eventually be 
pumped through the well, nor the oil (or gas) that will eventually be collected enters the water supply, steel 
surface or intermediate casings are inserted into the well to depths of between 1,000 and 4,000 feet. Once the 
cement has set, then the drilling continues from the bottom of the surface or intermediate cemented steel 
casing to the next depth. This process is repeated, using smaller steel casings each time, until the oil and gas-
bearing reservoir is reached (generally 6,000 to 10,000 ft). 
 
Water and sand make up 98 - 99.5% of the fluid used in hydraulic fracturing. In addition, chemical additives such 
as acid solutions, scale inhibitors, stabilizing agents, corrosion inhibitors, friction reducing agents, gelling agents, 
etc. are used - exact formulation will vary depending on the well. 
 
In this presentation, collaborative approach with USEPA to perform chemical analysis methodologies using ion 
analytical instruments will be discussed.  
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MODELING, MAPPING, AND 
GEOSPATIAL TOOLS 
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Pre-Serve Mapping Tool to Help Protect Endangered Plant Species 
David J. Healy  
Stone Environmental Inc. 
 
Abstract 
 
The Stone has developed a Web Mapping Tool to protect threatened and endangered plant species from 
potential impacts resulting from the agricultural use of herbicides that contain glyphosate. Through a simple 
four-step process, the application, Pre-serve.org, quickly helps licensed growers of crops containing the 
Roundup Ready trait determine which, if any, pesticide mitigations are required based upon the specific location 
of their fields. During this session, we will demonstrate through a series of steps to determine which, if any, 
mitigations are necessary for their location. This multi-step strategy is a clear and simple process, which allows 
many growers to exit Pre-Serve in the first few steps. In the initial steps, users are asked about their application 
methods and rates, as well as the state and county where their fields are located. If a user indicates that the 
fields planned to receive the application of a glyphosate agricultural herbicide are located in a county containing 
glyphosate use limitation areas (ULAs), then the user is directed to an interactive mapping application that 
allows the comparison of the locations of the specific fields and the ULAs. The mapping application provides a 
background map to help users identify their field locations using “Google Maps-like” navigation. Once a user has 
zoomed in on the field locations, a report are available that provides detailed use limitations, including a 
description of the species habitats to be aware of within the ULAs. 
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Detection of Melt Pond from Aerial Photos through Object-Based 
Image Classification Scheme 
Xin Miao 
Missouri State University Department of Geography, Geology and Planning, et al 
 
Abstract 
 
Melt ponds are pools of open fresh water on surface of Arctic sea ice in the warmer months and have a 
significant influence on Earth's radiation balance since they strongly absorb solar radiation rather than reflecting 
it as snow and ice do. However, manually delineating of melt pond from remotely sensed images is time-
consuming and labor-intensive. In this study, we use the object-based remote sensing classification scheme to 
extract melt ponds efficiently from 1,727 aerial photos taken during the Chinese Arctic Exploration in 2010. Our 
results illustrate the spatial distribution and morphological characters of melt ponds in different latitudes of the 
Arctic Pacific sector. This method can be applied to massive photos and images taken in past years and future 
years, in deriving the melt pond distribution and changes through years. The results can be used to fine-tune 
climate models.  
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California Pesticide Use Reporting and Mapping Tool 
David Healy  
Stone Environmental Inc. 
 
Abstract  
 
The Stone has developed a Web Mapping Tool that uses California Pesticide Use Reporting database data 
maintained by the California Department of Pesticide regulation. This rich database application contains 11 
years of pesticide use (2000-2010) data on 1,278 chemicals on 280 crop uses for every section (640 acres) where 
a chemical is used. The data is collected by counties and then aggregated by the state. To help automate and 
facilitate its use, Stone created a FLEX-based ArcGIS Server application to present and visualize the data. We will 
demonstrate the application’s functionality during this session. Key elements of the application visual animation 
of pesticide use over time using year slider; using the dynamic legend, click on section for bar chart of 11 year 
history; optimized responsiveness; options for filter (chemical, units, sites, and year). The tool allows the user to 
get a good understanding of the historic use and amount and their locations. This tool allows easy 
understanding of where there may be environmental issues related to chemical use. 
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Agilent GC/MS Hardware, Software, and Consumables Optimized for 
the Analysis of US EPA Method 8270 
Fred Feyerherm  
GCMS Applications 
 
Abstract 
 
This presentation will focus on the Agilent GC/MS system for the analysis of US EPA Method 8270. US EPA 
Method 8270 is used to determine the concentration of semi volatile organic compounds in extracts prepared 
from a variety of matrices that include: solids, soil, air, and wastewaters. This presentation will provide details 
on performance metrics such as detection limits, sample to sample cycle time, and calibration range.  
Discussion will include DFTPP tuning and tune stability.  
 
Tips and tricks will be offered for analysis of “very dirty” extracts. A software demonstration will be shown on 
data analysis and reporting. 
 
The topic of helium conservation and the use of alternative carrier gases such as hydrogen will also be covered. 
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Meeting Requirements for USEPA Method 8270 Using a Highly 
Sensitive, Robust, and Easy-to-Use GC/MS 
Ed George  
Bruker 
 
Abstract 
 
USEPA Method 8270 has been used to analyze a variety of complex sample matrices using full scan GC/MS. The 
method also allows selected ion monitoring (SIM), for significantly lower detection limits. Mixed mode scan 
methods, such as SIM/Scan, have the benefits of lowering detection limits and simultaneously providing full scan 
data for library search confirmation. 
 
Lower detection limits require a very inert pathway from the injection point to the ion source. In addition, the 
ability to easily manage large numbers of SIMs with full scan in mixed mode for acquisition and data handling is 
critical for efficient method set up and workflow in the laboratory. 
 
The Bruker SCION SQ GC/MS has an inert ion source with revolutionary ion optics for robust operation and can 
obtain part-per-billion sensitivity even in full scan analysis. In addition, software known as Compound Based 
Scanning (CBS) makes it easier than ever before to set up, optimize, and maintain complex mixed mode 
methods. Additional tools such as tune-to-target and custom EPA reporting templates round out a complete 
solution for USEPA Method 8270. 
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Optimizing EPA Method 8270: PerkinElmer Clarus SQ8 Gas 
Chromatograph/Mass Spectrometer (GC/MS)… Meeting the 
Challenges and Optimizing Results and Profitability  
Lee Marotta  
PerkinElmer 
 
Abstract 
 
This presentation will focus on method performance and criteria of EPA method 8270 using the PerkinElmer 
Clarus SQ8 GC/MS. 
 
In addition to data from the conventional method, novel approaches to this method will be discussed including 
reducing sample size, as low as 1mL extraction volume, and meet drinking water detection limits. There are 
many advantages to using smaller sample volumes, as follows: 
 

• Improve profitability by reducing laboratory operating costs by requiring less extraction solvent (up to 
300x less), minimize refrigerator space needs (smaller containers), and requiring less high cost 
glassware; 

• Optimize productivity by reducing sample preparation time improving laboratory efficiency; 
• Enhance instrument uptime by injecting smaller amounts of matrix which equates to higher profits 

(especially for 8270; 
• Is much more environmentally friendly! 

There are many disadvantages of extracting one liter of sample. Why use 1 liter when 1mL can do the job 
especially for 8270? 
 
Because of the improvements in technology and improvements in ease of use, the Clarus SQ8 GC/MS can 
enhance profitability in addition to improving the quality of results. 
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USEPA Methods 8270D and 8260C on a Single GCMS without 
Changing Columns  
Laura Chambers, Richard Whitney, Clifford Taylor 
Shimadzu Scientific Instruments, Inc. 
 
Abstract 
 
USEPA Methods 8270D (semi-volatiles) and 8260C (volatiles) typically require dissimilar chromatographic 
columns with incompatible maximum temperatures. Historically, laboratories performing these analyses have 
found it necessary to allocate separate GCMS instrumentation for the two analysis modes, or perform frequent 
reconfiguration (column changing) to run these methods on a single GCMS unit. Venting the MS system to 
change analytical columns can be time-consuming and inefficient, however productivity can be improved 
significantly using the Shimadzu Twin Line MS Kit. With this configuration, two capillary columns are 
simultaneously installed in the MS, and the user can easily switch between dissimilar applications without 
venting the mass spectrometer to change the column.  
 
Instrument hardware configuration and operating conditions with two dissimilar capillary columns will be 
described. Data will be presented which illustrate instrument performance of USEPA Method 8270D when run 
on a single GCMS with two columns simultaneously installed in the same MS. Data will include chromatography, 
calibration results, accuracy and precision statistics, and method detection limits (MDLs). 
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From Helium to Hydrogen: GC-MS Case Study on SVOCs in Water 
Dwain Cardona  
Thermo Fisher Scientific 
 
Abstract 
 
The global helium shortage and price increase cause more and more laboratories to migrate to hydrogen as a 
carrier gas. This transition is easy for the GC methods utilizing FID, TCD, ECD, and other non-mass-selective 
detectors. However, for the GC-MS methods, especially complex and regulated ones, migration to hydrogen 
carrier gas presents significant challenges. In addition to the changes in chromatographic conditions due to the 
physical property differences of hydrogen, its chemical reactivity brings about chemical reactions in the mass 
spectrometer’s ion source that do not occur with helium. 
 
The analysis of semi-volatile organic compounds (SVOCs) in wastewater by EPA Method 8270 involves 
identification and quantitation of more than 120 analytes of varying chemical structure, polarity and volatility. 
The diversity of the analytes in this method and the requirement to meet DFTPP tuning criteria present 
particular challenges when migrating from helium to hydrogen carrier.  
 
We will present and compare data of fast GC-MS analysis of SVOCs performed on TRACE 1310 GC coupled to ISQ 
single quadrupole mass spectrometer utilizing helium and hydrogen carrier gases. Key modifications to both GC 
and MS set up in hardware and methods necessary for successful migration to hydrogen carrier gas will be 
discussed and effect of each parameter on the data quality will be demonstrated. The final, optimized and 
validated method fully migrated to hydrogen carrier gas with improved peak shape, resolution, run time, and 
sensitivity will be presented. Study on instrument detection limits and robustness will be presented alongside 
ion ratio stability and MS library search reliability. 
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USEPA's Technology Innovation Network: Evaluating Pilot Projects 
on Air Sensors and Monitoring 
Anand Mudambi, Martha Otto, Matt Hoagland 
USEPA 
 
Abstract 
 
EPA has developed a Technology Innovation Network to help promote innovative environmental technologies 
along the continuum of technology development and deployment. The Network is a working group comprised of 
senior representatives across EPA programs and offices. One of the initial tasks of the Network is to pursue 
technology innovation opportunities in cross-program areas, one of which is air sensors. The Network will 
showcase pilot projects on air sensors and monitoring that employ innovative ideas on practices, tools, and 
methods that can be beneficially replicated elsewhere. In evaluating these pilot projects, the Agency will identify 
barriers to progress, how those barriers were overcome, and lessons learned, including recommended policy 
options that could be applied in other situations. The Agency also is finding new ways to reach out to the 
technology development community and, as a first step, is identifying priority environmental technology needs 
where innovation could lead to major improvements, efficiencies, and private sector opportunities. 
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Evolution of Ozone Precursor Measuring and the PAMs Project from 
1992 to Present 
Lee Marotta  
PerkinElmer 
 
Abstract 
 
One of the regulations of the US Clean Air Act of 1992 mandated that States in non-attainment (exceed the 
allowable level) of ozone precursors monitor these analytes hourly during four months in the summer. The 
target analyte list contains 55 non-polar compounds in the boiling point range C2 to C11. There were detailed 
planned points of sampling mostly from city centers or points of emission; for instance, refineries. 
In 1998, most of the areas affected were the northeast corridor, the gulf coast, Illinois and Wisconsin. Some 
sampling sites needed to be at remote locations which required unattended operation.  
 
This presentation will discuss the following: 
 

• Intro to Thermal Desorption 
• The initial challenges of this project and how these challenges were successfully overcome from a 

technical;  
• The improvements made in sampling and technology; 
• What states have done to make this program more successful; 
• How to handle the overwhelming amount of data; 
• What has been learnt from this data, and what changes have been implemented to improve the 

environment; 
• Suggestions for the future. 

The PAMS program has been beneficial and successful. All aspects including technical, data (information) and 
logistic, will be covered. 
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A Comparison of Various Design and Operational Approaches to Site 
Remediation Perimeter Air Monitoring Programs 
Melissa Wellman  
AECom 
 
Abstract 
 
AECOM has been designing, installing and operating perimeter/fenceline ambient air quality and meteorological 
programs for over 30 years. AECOM’s more recent experience includes many monitoring programs around 
hazardous waste sites, landfill excavation projects plus former Manufactured Gas Plant (MGP) and Hex Chrome 
(Cr6) site remediation projects. Over the years, we have designed, implemented and operated many different 
types of perimeter Air Monitoring (AM) programs. The AM programs typically ranged from the very conservative 
to the much less conservative design and styles. This presentation will focus on and present information and 
comparisons concerning the various approaches AECOM has encountered in the design and operation of site 
remediation perimeter monitoring programs. All of the various AM system design and operational approaches 
to be discussed will be programs designed and operated by AECOM under the scrutiny of the various regulatory 
bodies overseeing the site-specific remediation activities. 
 
The presentation will focus on the various design specification and operational protocol comparisons, with an 
assessment of the various advantages and disadvantages of each perimeter monitoring approach including the 
following design and operational comparisons: 
 

• Monitoring and data quality objectives 
• Parameters measured 
• Parameter-specific action levels 
• Instrumentation 
• Data telemetry/ Action Level Alarms 
• Frequency of sampling/ Length of Monitoring Programs 
• Number and placement of monitoring locations 
• Cost of Perimeter Monitoring Program. 

  

NEMC 2013 Proceedings

- 825 -



NEMC 2013 Proceedings

- 826 -



NEMC 2013 Proceedings

- 827 -



NEMC 2013 Proceedings

- 828 -



NEMC 2013 Proceedings

- 829 -



NEMC 2013 Proceedings

- 830 -



NEMC 2013 Proceedings

- 831 -



NEMC 2013 Proceedings

- 832 -



NEMC 2013 Proceedings

- 833 -



NEMC 2013 Proceedings

- 834 -



 
  

NEMC 2013 Proceedings

- 835 -



NEMC 2013 Proceedings

- 836 -



NEMC 2013 Proceedings

- 837 -



NEMC 2013 Proceedings

- 838 -



NEMC 2013 Proceedings

- 839 -



NEMC 2013 Proceedings

- 840 -



NEMC 2013 Proceedings

- 841 -



NEMC 2013 Proceedings

- 842 -



NEMC 2013 Proceedings

- 843 -



NEMC 2013 Proceedings

- 844 -



NEMC 2013 Proceedings

- 845 -



NEMC 2013 Proceedings

- 846 -



NEMC 2013 Proceedings

- 847 -



 
  

NEMC 2013 Proceedings

- 848 -



Implementation Experience with ASTM D7036: What Emission 
Testing Firms, Accreditation Bodies, Regulators, and the Regulatory 
Community Need to Know 
David L. Elam, Jr.  
Summa Consultants, Inc./Stack Testing Accreditation Council, Inc. 
 
Abstract 
 
Beginning March 27, 2012, each Part 75 stack test or relative accuracy test audit (RATA) must be performed by 
an “Air Emission Testing Body” (AETB), as defined in 40 CFR 72.2 (i.e., the “Minimum Competency Rule”, and at 
least one “Qualified Individual” (QI), as defined in §72.2, must be on-site during the testing (see Part 75, 
Appendix A, Section 6.1.2). By definition, an AETB is a source testing firm that conforms to ASTM D7036, 
Standard Practice for Competence of Air Emission Testing Bodies. 
 
Although the Minimum Competency Rule allows an AETB to limit the scope of ASTM D7036 conformance to Part 
75 test programs, the ASTM standard is intended to apply to all work that an AETB performs, including Part 60 
and performance engineering test programs. Further, the Source Evaluation Society (SES) awards the Qualified 
Source Testing Individual (QSTI) credential, which can satisfy the QI requirement of ASTM D7036; however, 
there are timing differences in QI and QSTI requirements, which can be challenging to differentiate. The result is 
that a seemingly straightforward regulatory requirement can be confusing and challenging. 
 
This presentation examines three key areas. 
 

1. The requirements of ASTM D7036 and the Minimum Competency Rule and the relationship between the 
two. 

2. The experience of the Stack Testing Accreditation Council (STAC), an Accreditation Body focused on 
ASTM D7036, with assessments of AETB’s. 

3. The results of queries of EPA’s Emission Collection and Monitoring Plan System (ECMPS) database, the 
system that Part 75 sources use to report Part 75 test programs. 

The presentation will shed light on the challenges associated with the proper implementation of ASTM D7036, 
providing valuable insights to regulators, the regulated community, AETBs, and other Accreditation Bodies. 
These insights will enable all parties to develop strategies to quickly identify problems with ASTM D7036 
conformance. Such information will allow the selection of properly qualified AETBs and when necessary, be 
helpful in the establishment and evaluation of effective correction action plans. 
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Method 0023A: A Healthier PBMS Alternative 
Yves Tondeur, et al 
SGS Analytical Perspective 
 
Abstract 
 
Method 0023A is a good example of where the proper application of a PBMS (Performance-Based Measurement 
System) can lower costs while significantly increasing confidence in the data relative to standard methods for 
polychlorinated dibenzo-p-dioxins and dibenzofurans in flue gas samples. Method 0023A was introduced in the 
nineties in support of CAA/RCRA regulations for specific source categories. In particular, the EPA wanted to 
ensure that the target analytes present in the Filter/Particulate Matter/Probe Rinse (F/PM/PR) fractions were 
accounted for by requiring the latter to be analyzed as a separate sample. This choice leads to two analytical 
runs per sampling train.  
 
The driving force behind this decision can be explained as follows. Under M0023A’s sister method (Method 23) 
there is a distinct possibility of underestimating the target analyte concentrations due to poor extraction 
efficiencies from the F/PM/PR fraction. This possibility arises from combining all of the fractions from a sampling 
train inside of the same Soxhlet extraction vessel and, typically, adding the labeled extraction standards to the 
resin only. Such a low bias is more likely when the particulate load is significant. Additionally, when the 
laboratory “folds” the F/PM/PR components on top of the resin/glasswool bed, with the former located above 
the Soxhlet apparatus’ solvent return elbow, poor extraction efficiencies are expected. Such a configuration 
prevents the F/PM/PR components from being submerged in solvent during the extraction cycles, increasing the 
likelihood of lower extraction efficiencies. Noteworthy is that such losses of analytes are undocumented, and 
are, therefore, uncorrected since the extraction standards are not introduced in this fraction. All of these issues 
can be addressed by the judicious selection and use of additional labeled PCDD/F standards, removing the need 
for doubling-up the analytical costs. 
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Method Development for Detection of Biothreat Agents from 
Environmental Samples 
Tonya Nichols  
U.S. EPA 
 
Abstract 
 
In the event of an indoor, outdoor, or water system contamination with pathogenic microorganisms, it is 
necessary to have sampling and analytical methods that measure the concentration of the biological agent of 
concern in the environmental samples taken from the various environmental matrices (water, surfaces, and air). 
To address this need, the Homeland Security Research Program (HSRP) conducts research to select existing 
methods for immediate use or further refinement of the method to better fit the response community’s 
requirements for sensitive, higher-throughput methods in a timely and cost-effective manner for risk 
management decisions. Our method development efforts are in direct support of the EPA’s Environmental 
Response Laboratory Network (ERLN). The biological detection methods research includes both biological select 
and non-select agents with Bacillus anthracis being the highest priority. Standard Analytical Procedures (SAPs) 
have been developed for several biothreat agents. Few of the SAPs including those for Escherichia coli O157:H7, 
Vibrio cholerae, Salmonella Typhi, and Non-Typhoidal Salmonella species in water samples have been verified in 
a single laboratory set up. On the select agents, our efforts have been focused on combining the traditional 
culture method with high-throughput molecular analysis using the polymerase chain reaction (PCR) for the 
detection of B. anthracis spores. The Rapid Viability PCR (RV-PCR) method has been developed and optimized for 
air filters, wipes, water, vacuum filters, vacuum socks, and sponge-stick sampling tools. Single laboratory 
verification of the method demonstrated a limit of detection (LOD) at the level of 10 CFU/sample for air filters, 
wipes, and water samples. The method was field-tested using B. anthracis surrogate samples from a facility 
decontamination exercise. In a split-sample analysis, the RV-PCR method was 97.8% in agreement with 
traditional culture-based method. In summary, our research aims to provide rapid, high-throughput, highly 
sensitive, specific, time-efficient, and cost-effective methods for the detection of viable biological contaminants. 
This presentation will describe method development and testing for biothreat agents and the applicability to 
recovery from contamination incidents.   
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Predicting Water Quality at Ohio Beaches Using qPCR 
Mark Citriglia  
Northeast Ohio Regional Sewer District 
 
Abstract 
 
The Northeast Ohio Regional Sewer District (NEORSD) has two GLRI grants that parallel each other. One grant 
focuses on Modeling at Urban Beaches the other grant focuses on testing various rapid methods. Villa Angela 
(VA) beach in Cleveland Ohio has made the National Resource Defense Council’s (NRDC) repeat offenders list. 
This list contains any beach that has had more than 25% of samples taken exceeding the Single Sample 
Maximum (SSM) of 235cfu/100ml from 2006 through 2011. Historical data generated by NEORSD indicates that 
VA beach exceeds the SSM on more than 40% of the samples taken. Additionally using the previous days E. coli 
results to determine water quality is only accurate 50% of the time. NEORSD has been using rapid method 
technology qPCR for the analysis of E. coli on samples collected at various beaches since 2007. NEORSD has 
compiled historical data from 2009 and 2011 and has determined that qCPR technology can be used to 
accurately predict the water quality at VA beach. A predictive model was created using the Virtual Beach 
Program created by the U.S. EPA. Samples are collected at 7:00am in the morning, delivered to the lab, 
processed and analyzed by qPCR. The E. coli results are determined from a standard curve and then entered into 
the model to predict the E. coli density for the day. The data is the entered on the Ohio Nowcast Site and used 
for public notification.   
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Approaches to the Detection of Fecal Coliforms 
Colin Fricker  
CRF Consulting Ltd. 
 
Abstract 
 
While the term “fecal coliform” is misinterpreted by many, the examination of materials for the presence of 
fecal coliforms remains a widely applied test for some waters and biosolids. Fecal coliforms are generally 
defined as total coliform organisms that are able to grow at elevated temperature (e.g. 44oC) and the group was 
first used as a surrogate for E. coli. Now that robust methods are available for the detection of E. coli specifically 
the use of fecal coliforms as indicators has declined. Nonetheless, there remain regulations that rely upon the 
detection of fecal coliforms. 
 
Traditionally, fecal coliforms have been detected using membrane filtration techniques that utilise fermentation 
of lactose as the indicator pathway with elevated temperature of incubation inhibiting those coliforms thought 
not to be of fecal origin. Unfortunately there are many coliforms that are not of fecal origin that are able to 
ferment lactose at 44oC. However, until regulations are changed there is still a requirement to test. Membrane 
filtration techniques are being utilized less and less due to the high labor requirement and the time taken to 
obtain a confirmed result and other methods that utilize ?-D-galactosidase as the indicator nutrient are being 
used more frequently. 
 
Membrane filtration suffers, in particular when samples with high particulate concentrations are examined as 
the membranes can block and reading of membranes containing high numbers of large particles can be 
problematic. For this reason, most probably number techniques are often favoured. A comparison of the two 
approaches will be presented together with discussion on the relative merits of both and guidance on the 
interpretation of both. The benefits and cost savings of utilizing most probable number techniques will be 
highlighted.  
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OMG…. I got a finding! Now what?   
Robin Cook  
City of Daytona Beach EML 
 
Abstract 
 
Sharing practical information to meet the intent of the standard. Building a bridge to bring good science, 
common sense and the bench analyst together.   
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What Are the Critical Elements in the Microbiology Laboratory?  
Margo E. Hunt  
 
Abstract 
 
Microbiology is the study of dynamic biological processes involving bacteria, fungi, viruses, and protozoa. In 
terms of microbiology, the US Food and Drug Administration (FDA) talks about Quality by Design (QbD) where 
quality is built into the product with an understanding of the final product and the process by which it is 
developed based on a systematic approach of sound science and risk management. In the water testing industry, 
the quality process design is set in place to prove that appropriate regulations are being followed and that the 
water is safe. The process design is formulated into a Quality Management Plan that is supported by both 
management and analysts. It is their efforts to maintain a system where all activities are supported by 
appropriate quality control activities and fully documented. 
 
Microbiological analytical methods must be scientifically sound (e.g., specific, sensitive, and accurate) and 
provide results that are reliable. There should be assurance of proper equipment function for laboratory 
experiments. Procedures for analytical method and equipment maintenance, documentation practices, and 
calibration practices supporting process-development efforts must be documented. The microbiological process 
is reviewed both within the laboratory on a routine basis and by external reviewers (auditors, accreditation 
officials) at periodic intervals such as annually or biannually. 
 
The critical elements in the microbiology laboratory are the following: 
 

1. Facility, 
2. Equipment and supplies, 
3. Personnel, both management, supervisors, and analysts,  
4. Analytical Methods, and 
5. Documentation 

Each will be discussed with an emphasis on analytical methods in response to both the US Environmental 
Protection Agency’s (EPA) final rule, published in 2012, “Guidelines Establishing Test Procedures for the Analysis 
of Pollutants Under the Clean Water Act: Analysis and Sampling Procedures (77FR: 29758) and the draft AOAC 
International’s “Microbiology Water Methods, Quality Assurance and Quality Control.”  
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Auditing Laboratories for Cryptosporidium and Giardia  
Debra Waller  
NJDEP – Office of Quality Assurance 
 
Abstract 
 
Debra Waller, Research Scientist at the NJDEP, will present an informational session on the protocols for 
conducting an assessment of a laboratory performing Cryptosporidium and Giardia testing. Debra will include 
information on the State of New Jersey’s developing protozoan testing protocols. The presentation will include 
how to prepare for and perform an assessment. A hands-on workshop is planned for the class.  
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Improvement to Method 1623 to Detect Cryptosporidium and 
Giardia 
Leah Villegas   
CB&I Federal Services 
 
Abstract 
 
One global public health challenge is detecting pathogens in water. Advances in laboratory procedures are 
allowing for better detection of pathogens. Like Cryptosporidium—which can cause gastrointestinal illness. The 
illness may be severe and sometimes fatal for people with weakened immune systems. The U.S. Environmental 
Protection Agency developed and validated Method 1623.1 as an effective procedure to improve 
Cryptosporidium recovery from challenging matrices using Filtration/IMS/FA. The substantial changes from the 
current Method 1623 are the addition of sodium hexametaphosphate, and a rinse to remove excess debris 
during immunomagnetic separation of the organisms. The Method 1623.1 inter-laboratory validation study 
consisted of 14 laboratories analyzing 4 reagent water and 4 source water samples. The Cryptosporidium mean 
recovery represented a ?20 percentage point increase compared to the previous validation of Method 1623. The 
Giardia mean recoveries of approximately 40% were similar to the previous method validation. Laboratories 
performing Method 1623.1 are expected to see improved Cryptosporidium recoveries from challenging matrices 
and higher analytical confidence knowing they are meeting more stringent quality control.  

NEMC 2013 Proceedings

- 965 -



 
  

NEMC 2013 Proceedings

- 966 -



NEMC 2013 Proceedings

- 967 -



NEMC 2013 Proceedings

- 968 -



NEMC 2013 Proceedings

- 969 -



NEMC 2013 Proceedings

- 970 -



NEMC 2013 Proceedings

- 971 -



NEMC 2013 Proceedings

- 972 -



NEMC 2013 Proceedings

- 973 -



NEMC 2013 Proceedings

- 974 -



NEMC 2013 Proceedings

- 975 -



NEMC 2013 Proceedings

- 976 -



NEMC 2013 Proceedings

- 977 -



NEMC 2013 Proceedings

- 978 -



NEMC 2013 Proceedings

- 979 -



 

 

NEMC 2013 Proceedings

- 980 -



 
 
 
 

SECTION 12 
 

LEGAL DEFENSIBILITY OF DATA 
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Legal Defensibility Is an Oxymoron 
Jerry Parr  
Catalyst Information Resources 
 
Abstract 
 
How laboratory data is used in the courts is a function of the skill of the opposing attorneys, the credibility of the 
witnesses, and the opinion of the jury. In the court's opinion, what is important is not the defensibility of data, 
but its admissibility. In 1993, in Daubert vs Merrell Dow Pharmaceuticals, the US Supreme Court established 4 
foundational principles that relate to the admissibility of scientific evidence: 
 

• Whether a theory or technique can be (and has been) tested, 
• Whether it has been subjected to peer review and publication, 
• Whether there is a high known or potential rate of error, 
• Whether there are professional standards controlling the technique’s operation, and 
• Whether the technique has been accepted within the scientific community. 

These principles have been upheld in 2 other resent Suprem Court decisions. This presentation will review the 
Daubert principles and how how they relate to method validation, quality control, and laboratory accreditation. 
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Data Management: Ensuring Our Data Is Ethical and Legally 
Defensible 
JoAnn Boyd  
Southwest Research Institute 
 
Abstract 
 
Are we ensuring that each set of data produced are competent to meet the legal defensibility of potential 
litigation? What is wrong with the data? Measures must be taken to ensure that data meets compliance for any 
regulatory agency or consumer. Data submitted for litigation is not always reviewed by someone who is 
knowledgeable in that area. The areas of concern are; do we do and report what we say we do. Are we meeting 
the regulations, statements of work, internal procedures, and quality control measures for the process? Are we 
meeting the review requirements to verify and validate the work performed? This presentation will provide 
examples of repeated problems in the industry and how to document properly to ensure that data will meet 
litigation requirements. 
 
Data integrity and defensibility are critical factors for regulatory work. Most analytical or testing data for 
government or commercial aspects is subject to litigation. The highest quality data establish documents that 
provide repeatability of the work and legally defensible data. Litigation looks for questionable data, loopholes 
that prompt questions to the data, and missing information that was critical to the completion of the data 
report or package. In making decisions regarding integrity of the testing and results to be reported, ethical 
dilemmas can be critical judgments in business today.   
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The Data User’s Guide to Producing Legally Defensible 
Environmental Data 
Christina Hiegel   
Trihydro Corporation 
 
Abstract 
 
Key Words: Data Validation, Data Defensibility, Data Quality, Environmental Data, Legally Defensible Data 
Frequently, planning for defensible data that may be used in litigation is not the first element that is considered 
when organizing for a project sampling or data collection event. However, when the data are in error, the 
defensibility of the data becomes the most important aspect of the project as the opposing council work to 
discredit the data. Data defensibility, like safety, should not be left to luck.  
 
Devoting significant time to plan and prepare for a complex project can be daunting and when regulatory 
requirements do not require specific planning documents, determining what is really important can be difficult. 
In addition, each project, state, and client has different requirements for planning for defensible data. Budget 
considerations do not always allow for development of Sampling and Analysis Plans (SAPs), Quality Assurance 
Project Plans (QAPPs), Data Management Plans (DMPs), Standard Operating Procedures (SOPs), and other plans. 
The following steps will be discussed in determining to help determine what is really important when producing 
defensible data: 
 
DEFINE DEFENSIBILITY: The first step in planning for legally defensible data is determining how the success of 
the project will be defined.  
 
PLANNING: Once the goals of the project are defined, the second step is to choose what tools the project will 
need to be successful.  
 
PREPARATION: When the planning is complete, the preparations of the tools that will be used to measure the 
defensibility are initiated. The most important aspect of planning will be effectively communicating to the 
laboratory, managers, and sample crew what is required for the success of the project.  
 
EXECUTE: Execution of the project should result in the samples being collected in accordance with the planning 
documents; chain-of-custody should be properly maintained; and the laboratory should analyze the data in 
accordance with the methods.  
 
REVIEW: The review process ensures that the project planning and execution was effective.  
 
MANAGE: Finally, once the data are reviewed and approved or rejected, the data should be maintained with any 
data validation qualifiers, laboratory data qualifiers, and notes. 
 
Due to the increased awareness of environmental risk factors affecting human and ecological receptors, the 
quality of the procedures involved in the defining, planning, preparation, execution, review, and management of 
data is under heavier scrutiny than ever before. Therefore, the goal of this user’s guide is to provide guidance in 
understanding what the critical steps are to producing defensible data will help to improve the quality of the 
data results and the assist end users in defending their data in court.   
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Enabling Data Defensibility and Laboratory Productivity Using a 
Laboratory Execution System 
Kathy Smith   
The Narragansett Bay Commission 
 
Abstract 
 
Data defensibility demands that environmental monitoring laboratories provide full traceability of its data from 
field sample collection, the execution of the analytical procedures to final result reporting. 
 
To ensure labs can meet these increasing requirements, procedure control and data traceability must be 
available in a cost effective manner. Recent advances in laboratory informatics technology including the 
Laboratory Execution System or LES, have made this not only feasible, but flexible enough not to compromise a 
lab’s operational requirements. 
 
See how one laboratory is implementing a comprehensive Laboratory Execution System based informatics 
system that provides a comprehensive solution from field sample collection to final result reporting.  
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The Other Half of Your Lab Result 
Bryan Vining   
SGS Analytical Perspectives 
 
Abstract 
 
Consumers of laboratory data – facilities being tested, regulators, risk assessors, and others – often are quite 
content to receive a single, simple number as the result of the lab’s efforts. Based on this number, one or more 
individuals will make decisions about human health. Perhaps a facility will be forced to stop operations. 
Conversely, an area previously deemed unsafe for human habitation may be made into a playground. These 
decisions frequently occur based on a number that is missing its complete context – the measurement 
uncertainty. Without this key attribute, the data is incomplete and potentially misleading – especially in cases of 
significant error.  
 
Many publications exist regarding the estimation of measurement uncertainty, advocating many different 
means for determining it. Most of these methods proceed from backwards-looking approaches. For example, 
one may perform a retrospective analysis of proficiency testing data to obtain a static uncertainty interval to 
apply to future measurements. Not only must one be careful to use appropriate statistics in such cases, but 
these methods inherently fail to inform the data users about the impact of any changes in the analytical system 
from the state in which such data were acquired to the state in which the data for their samples. For instance, if 
an instrument exhibits unusually poor response, the uncertainty may change. We will demonstrate how a 
system that estimates uncertainty for each measurement – that is, where and when it is needed – works. We 
will briefly delve into applications for such a system and the value it brings to data users. Most importantly, we 
will show that uncertainty is not a constant and approaches that respect this fact are needed.  
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How to Choose a Laboratory that Will Meet Your Data Assessment 
and Testing Needs? 
Kim Watson  
Stone Environmental, Inc. 
 
Abstract 
 
Engineers are often faced with the dilemma of choosing a new or additional laboratory for their environmental 
testing needs when they begin a project in a new geographical location, or embark on a project with a more 
extensive list of test methods than their current “favorite” laboratory offers. Theoretically, the law of 
environmental analytical work allows for the purchase of two of the following three characteristics: good 
quality, fast turnaround or low cost. However, more importantly, clients must look at a broader set of criteria for 
choosing a new laboratory such as: can they create data deliverables for both electronic and manual data 
assessment; do they offer the tests we need; are they NELAP and/or DOD accredited; and finally, is the price 
within the projected budget? 
 
One question that is not asked often enough is: if a laboratory can meet all of the above criteria, does that 
guarantee that the data produced will satisfy the data assessment requirements and the data quality objectives 
of the project? 
 
In the best of circumstances, the data assessor, the client and the testing laboratory should be in full partnership 
in an environmental investigation or monitoring project. In this paper, we will examine what an extended list of 
criteria ought to include, ways to evaluate a laboratory that go beyond these simple questions, and ways in 
which the accrediting bodies can increase the value of the accreditations awarded, especially in a time of 
decreased travel budgets and over-full schedules. 
 
Additional Author: Deborah H. Gaynor, Ph.D.  
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Data Validation, Usability and Defensibility 
Kesavalu Bagawandoss  
Accutest Laboratories 
 
Abstract 
 
Data validation is the heart and soul of data usability and defensibility of environmental laboratory data. Data 
from laboratories are submitted in several forms. Namely, Level I, Level II, Level III and Level IV. There are three 
steps in determining if the data is complete, valid and usable for a specific project and objective. The three steps 
are data verification, data validation and data usability. This presentation would outline the steps involved in 
obtaining defensible data from the laboratories based on the project requirements and the defined data quality 
objectives such as risk assessment. The qualification of data using the guidance provided in the USEPA National 
Functional Guidelines and Professional Judgment will be discussed. The selection of data validators and their 
qualifications will be discussed in terms of defending data when legal challenges are posed. A discussion of when 
does one need to validate data using a third party validator will be addressed. An example data validation report 
will be presented. The role of professional judgment of a data validator will be discussed. The need for 
consistent application of Professional Judgment will be addressed.   
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AIR METHODS/MONITORING: 
MONITORING, METHODS, AND 
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Alternate Method 25Z for Accurate VOC Emission Measurements 
Charles Simon  
VOC Reporting, Inc. 
 
Abstract 
 
How is your facility classified? Major Source? True Minor Source? Correctly permitted Synthetic Minor Source? 
When did/will your facility exceed a PSD increment? These are some pretty important questions for both 
operators and regulators. The accuracy of emission test results cannot be understated since they provide the 
answers to these critical questions. Determining accurate emission rates of Volatile Organic Compounds (VOC) 
has historically been the most difficult of the criteria pollutant source emission tests. Method 25 has been used 
since 1980 to define the organic carbon emission rates of a broad spectrum of industrial sources. After collecting 
and analyzing thousands of Method 25 samples, the authors are in the unique position to provide an update to 
this Method that substantially improves its accuracy in extreme, non-traditional, applications. The prescriptive 
nature of the original Method 25 is altered to include a selection of modifications appropriate for each source 
category. These changes define equipment cleaning, quality assurance and audit sample collection procedures; 
remove interference from carbon dioxide; permit accurate determination of VOC emissions in a host of non-
traditional sources including those with ultra-high VOC concentration (>1,000,000 ppmC), those with aerosolized 
VOC and organic-laden droplets, and even steam vents! Modifications to laboratory procedures assure complete 
recovery of organic compounds that are collected in the cryogenic trap, even thermally reactive compounds.  
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Recent Developments in SO3 Source Emission Testing Methods 
David Ostaszewski  
O’Brien and Gere 
 
Abstract 
 
Source emission testing to evaluate emissions of sulfur trioxide (SO3) is one of the more complex source 
emission field test programs that can be performed. Adding to the uncertainty is the wide variety of both 
manual field test methods and continuous emission monitoring approaches available and currently being used. 
This presentation will provide a brief history of SO3 testing methodologies and outline the various manual and 
instrumental methods in use today. Advantages and disadvantages of each sampling approach will also be 
discussed. Recent development of new ASTM test methods that will hopefully help standardize SO3 source 
emission test programs will also be reviewed.  
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Seasonal Variability of Nitro-PAHs and PAHs in Ambient Air Samples 
Taken Close to a Major Highway in Toronto, Canada 
Shawn Heier   
Maxxam 
 
Abstract 
 
A year-long study of airborne nitro-PAH and PAH is planned to determine the seasonal variations at a monitoring 
site near the busiest highway in Canada and also one of the busiest in North America. Traffic flows along the 
highway at some points reach over 500,000 vehicles per day including trucks, cars, motorcycles etc. Results from 
the first two seasonal sampling periods (Winter and Spring, 2013) will be presented. Nitro-PAHs and PAHs 
associated with airborne particulate and the gas phase are being collected using a Hi-Vol (PS1) sampler equipped 
with a glass fibre filter and a combination polyurethane foam (PUF) and XAD resin to trap the target compounds. 
Particulate and gas phase sampling media were extracted separately via a Soxhlet method with 
dichloromethane and extracts were then cleaned, concentrated and then analyzed by High Resolution Mass 
Spectroscopy (HRMS). Results will be correlated with traffic volumes as determined from Ministry of Transport 
data, meteorological parameters (WD and WS particularly) and other air pollutants (PM2.5, O3 and NO2) 
measured at nearby sites operated by MOE. The results of this preliminary investigation may indicate the need 
for more intensive monitoring.  
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Mil-53(Al) as a Sorbent for Large Volume Air-Sampler for Chemical 
Warfare Agents 
Bill Williamson  
Southwest Research Institute 
 
Abstract 
 
Mil-53(Al) (Basolite® A100) is a highly porous, metal organic framework (MOF) material that has favorable 
properties for the collection and preservation of toxic industrial chemicals (TICs) and chemical warfare agents 
(CWAs), including high capacity and resistance to water-effects. In order to maximize the high capacity potential 
of this sorbent, it was coated onto Duocel® that is 80 pores per inch (ppi) reticulated vitreous carbon (RVC) with 
an open, porous structure allowing a high sampling rate. The combination of the high-capacity sorbent and 
cross-sectional area of the substrate facilitates much more rapid collection and concentration of chemicals over 
traditional sampling techniques such as XAD and is especially important for trace-level substances which may be 
forensically valuable. Small RVC coupons were coated with approximately 8.9 mg of Mil-53(Al) and four 
parameters (temperature, relative humidity, flow rate, collection volume) were systematically varied to evaluate 
performance under a range of conditions. All testing was conducted using 16 CWA-related compounds: N,N-
diethyl aniline (DEA), 2-chloroethyl ethyl sulfide (CEES), diethyl ethyl phosphonate (DEEP), 2-chloroethyl phenyl 
sulfide (CEPS), 1,4-dithiane (DITH), O,O'-diethyl methylphosphonothioate (DEMPT), diethyl phosphite (DEP), 
diisopropyl fluorophosphates (DIFP), 1,4-thioxane (THX), dimethyl phosphite (DMHP), triethyl phosphate (TEP), 
bis(2-chloroethyl) sulfide (HD), O-isopropyl methylphosphonofluoridate (GB), 3,3-dimethylbutan-2-yl 
methylphosphonofluoridate (GD), diisopropyl methylphosphonate (DIMP) and dimethyl methylphospnonate 
(DMMP). Small RVC coupon recoveries for the 16 compounds averaged over all conditions were greater than 
70% with the exception of GB (53%) and DMHP (35%). Furthermore, RSD over all conditions was less than 20% 
with the exception of DMHP (46%). This indicates the sorbent-coated RVC is very robust over conditions that are 
likely to be encountered in a field-setting. In general, the absorption affinity for the sulfur–containing 
compounds (THX, CEES, DEMPT, DITH) was lower than for the other classes of compounds tested. Preservation 
of the compounds on the Mil-53(Al)-coated RVC was tested at 0, 1, 3, 7, 14, 28, and 30 days post-collection. 
Percent loss over the 30-day period was less than 11% for each compound with the exceptions of DMHP (23%), 
GB (20%), and GD (20%), demonstrating adequate preservation for a minimum of 1 month. Finally, RVC large 
coupons containing approximately 30 mg of Mil-53(Al) sorbent were tested to demonstrate the potential to 
scale-up the sorbent/RVC system without sacrificing performance. In most instances, the large coupon 
performance was superior to that of the smaller coupons and traditional XAD tubes. Performance increase was 
especially clear for DMHP which improved significantly in both recovery (93%) and variability (6% RSD) over the 
small RVC coupons and XAD. The overall performance of the Mil-53(Al)/RVC air collection system indicates very 
efficient concentration of trace TIC and CWA substances is achievable via rapid, large volume sampling.  
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Evaluation of an Automated Continuous Air Sampling System for 
Vapor Intrusion 
Kyle Hunt  
Signature Science 
 
Abstract 
 
Focus will be on an extended five week continuous sampling project conducted at Hill AFB in Utah to monitor 
VOCs.  
 
Manually collecting SUMMA® canisters or sorbent tubes during vapor intrusion (VI) monitoring typically employs 
a single device to collect single samples with limited duplicates or distributive pairs. Such labor and equipment 
intensive sampling provides limits spatial and temporal data while also limiting the capability to record flow 
rates and sample durations real-time. Signature Science developed LESS™, a fully programmable, constant flow 
air sampler with an integrated micro-controller and data acquisition system that can collect up to 28 discrete air 
samples including simultaneous duplicates using a common manifold. Flow rates range from 5-750 mL/min.  
To validate this new collection system against traditional technologies, comparison thermal desorption tubes 
were collected using LESS™ and a manual air sampling pump in a controlled laboratory test against 109 
compounds (nC2 – nC12). Individual, duplicate, or distributive volume pair samples were collected to determine 
recoveries, false-positives, and false-negatives at safe sampling volumes.  
 
Fifty-four (54) of 109 targets were quantified by a third-party NELAC accredited laboratory using EPA’s Method 
TO-17. Remaining analytes were reported as TICs yielding total detections of 103 analytes: the exception being 
the most volatile hydrocarbons (acetylene, ethylene, ethane, and propane), 1-butanol, and methanol (spiking 
solvent). False-negatives were observed for 3 compounds at the 1 ppb-v concentration: 2-hexanone (31%), 
naphthalene (6%), and acetone (3%). Blank samples reported false-positives for acetone, hexachlorobutadiene, 
1,2,3- and 1,2,4-trichlorobenzene, with levels at or near the analytical reporting limit.  
 
At all test concentrations and collection volumes, LESS™ recovered the target analytes at similar precision and 
accuracy as the traditional manual pump. Recoveries for both were between 80% and 180% with correlations at 
or above 0.90. 
 
In the spring of 2012, LESS™ was employed in a VI study at Hill AFB in Utah. The study was a long-term 
characterization of VI over diurnal sampling events across a year to estimate the changes in contamination levels 
over time. Typically, sampling methods for VI collect infrequent samples using SUMMA® canisters over a 24-
hour time period. This approach produces limited sample data that may not accurately assess VI occurrence or 
the magnitude. Using a LESS™ manifold based sampler, continuous collection (at 4-hour intervals) over a five-
week period showed the utility of dense sampling and the results demonstrated periods of vapors associated 
with VI in February and March, with less frequency episodes toward the end of sampling period.  
For each collection event described above, this poster will present the data and summarize the findings.  
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Mobile Monitoring to Locate and Quantify Open Source Emission 
Plumes 
Chatten Cowherd  
MRI Global 
 
Abstract 
 
Open sources are those that emit air pollutants to the atmosphere without passing through a confined flow 
stream like a stack or a duct. Traditionally inventoried open dust sources include paved and unpaved roadways, 
surface mining, agriculture and wind erosion. Across the nation, open sources account for the majority of 
directly emitted PM 10, and for emissions of gasses such as ammonia, biogenic species and other pollutants of 
regulatory concern. Besides the open sources associated with traditional emission inventory categories, interest 
has also developed in a range of other source activities associated with oil and gas recovery and with leaks in 
chemical processing operations. It should be noted that unlike the case for ducted sources, emission test 
methods for open sources have never been subjected to the extensive standardization required to support 
emission standards. 
 
This paper explores the use of vehicle-mounted “continuous” pollutant concentration monitors for mapping the 
plumes crossing roadways downwind of emission release points at “ground level.” Analysis of lateral (cross-
wind) structure can be used to evaluate plume configuration--clearly distinguishable plumes vs. overlapping 
plumes of more diffuse characteristics. In addition, knowledge of meteorological conditions during the 
monitoring period can be used to identify the locations of emission release points and to assess the magnitude 
of emissions. One of the key advantages of this approach is the ease of implementation in comparison with 
other monitoring strategies. The proposed approach requires only a light-duty test vehicle (and operator), a 
continuous pollutant monitor, a GPS unit, and a data logger for accumulating the instantaneous readings. In the 
case of mixed gas releases, a predominant pollutant such as methane can be used as a tracer. Information 
derived from this approach can be used to classify the importance of the sources within a study area based on 
the magnitude of cumulative impacts. This paper also assesses the accuracy of the mobile monitoring method in 
comparison with alternative test methods that utilize fixed platforms to quantify emissions from open sources.  
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On-Site Real-Time Air Monitoring for Chemical Emergencies 
Dominic Lortie   
Centre d'Expertise en Analyse Environnementale du Québec (CEAEQ) 
 
Abstract 
 
The Centre d’expertise en analyse environnementale du Quebec (CEAEQ) is a government agency within the 
ministry of Sustainable Development, Environment, Wildlife and Parks of the province of Quebec, Canada, which 
brings together a wide range of specialists in the fields of biology, chemistry, ecotoxicology and microbiology. 
The CEAEQ is renowned internationally for its expertise in environmental analysis laboratory certification, 
quality management systems, the preparation and sale of reference materials, and for international proficiency 
testing. 
 
With its fleet of mobile labs, the CEAEQ Field Studies team of specialized chemists and technicians can be 
deployed rapidly on the field. One of the key roles of the Field Studies team is to provide 24/7 assistance to the 
technical advisers from Urgence-Environnement Québec, giving scientific support directly on the field. The most 
serious emergencies very often have an impact on ambient air quality while directly threatening populations, 
first responders and the environment. To respond to this type of event, the Field Studies team frequently put its 
TAGA (Trace Atmospheric Gas Analyzer) mobile laboratory into action. This mobile lab is equipped with over 
twenty detectors and scientific instruments, including a tandem atmospheric pressure chemical ionisation mass 
spectrometer (APCI-MS/MS). These instruments allow for a complete real-time characterisation of ambient air, 
directly on-site, thus giving the emergency team most valuable information on the emitted contaminants. 
Concrete examples of environmental emergencies and air quality studies made with the TAGA mobile lab will be 
presented. The contaminants identified and the concentrations measured during these interventions will be 
illustrated to highlight the contribution of the TAGA mobile lab and its team to the management of these 
situations.  
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FORENSIC CHEMISTRY   
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Fingerprinting of Crude Oil Spill Sources 
Kesavalu Bagawandoss  
Accutest Laboratories 
 
Abstract 
 
Environmental characterization of oil spills requires fingerprinting analysis. All oil spill characterization efforts 
require sound sampling techniques to obtain representative samples and these samples must be processed by 
strictly following approved laboratory protocol. This technique is routinely used in NAPL identifications in 
Groundwater plumes. Further, liability allocation based on the source contributions could be assessed. 
Fingerprinting analysis provides essential information required to identify the source of an oil spill and facilitate 
the evaluation of Environmental Risks, Natural Resources Damage Assessments (NRDA), and Litigation. 
Fingerprinting is complex in nature. Standard materials are not available for all the constituents of concern in 
the source, therefore parent versus alkyl response factors have to be developed to quantify the constituents 
present. Several analytes and methods are employed to identify and compare two sources to each other to 
determine if they are related or unrelated. This presentation will outline the laboratory methods involved in 
fingerprinting natural and anthropogenic sources. Complex Gas Chromatographic and Mass Spectrometric Single 
Ion Monitoring techniques are employed to determine if the sources are petrogenic, pyrogenic, diagenic, or 
biogenic in nature. The data generated will be compared to sources or a library of patterns to determine the 
source of contamination or migration. Key indicators and diagnostics will be outlined for each of the processes. 
Diagnostic ratios, histograms, and ion chromatographic patterns for the various hydrocarbons, isoprenoids, 
parent polycyclic aromatic hydrocarbons (PAHs), alkyl substituted polycyclic aromatic hydrocarbons (alkyl PAHs), 
and biomarkers (hopanes, steranes, sesquiterpanes and terpanes) for the identifications will be presented. 
Comparisons will be presented for each of the classifications and groups.   
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The Added Value of Utilizing Stable Isotopes in Environmental 
Forensics 
Paul Philp, Tomasz Kuder and Jon Allen 
University of Oklahoma School of Geology and Geophysics 
 
Abstract 
 
Environmental forensics is primarily directed towards determining who was responsible for the release of 
contaminants into some area of the environment. The contaminated environment may be air, water or soil but 
all of the investigations will have a common goal. There are many analytical techniques in the tool box of the 
environmental forensic scientist. However this talk will focus on one tool in particular that continues to increase 
in terms of applicability, namely stable isotopes. This does not imply stable isotopes can be thought of as a 
stand-alone tool but for this talk they will be the focus. The purpose of this presentation will be to illustrate with 
various examples how the carbon, hydrogen and chlorine stable isotope compositions of various compound 
classes are being used as tools to determine the source of contaminants and also evaluate whether specific 
compounds are undergoing degradation through natural attenuation. Specific examples to be discussed with 
include contamination of water samples with ethylene dibromide, thought to have been originated from its use 
as a lead scavenger in leaded gasoline; a groundwater case where the groundwater was contaminated with 
chlorinated solvents; and a vapor intrusion study to illustrate how a multiple isotope approach can be used to 
evaluate possible sources of specific VOCs in indoor air samples; and finally a example of water well 
contamination related to hydrofracturing. In addition to illustrating the applications to the specific case studies, 
time will be devoted to explaining some of the shortcomings of the approach and potential pitfalls in the 
interpretation. Finally if time permits, potential applications for future forensic studies incorporating stable 
isotopes will be discussed.  
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Analysis of Alkyl PAHs, Geochemical Biomarkers for Fingerprinting 
Petroleum Products 
Charles Neslund  
Eurofins Lancaster Laboratories 
 
Abstract 
 
The analysis of PAHs and alkyl substituted PAHs at sub ug/l concentrations is a challenging but more thorough 
approach to the assessment of petroleum contamination and exposure. By including the analysis of saturated 
hydrocarbons (alkanes) and biomarkers additional information is provided that can be useful in the 
determination of sample weathering, sample source and extent of biodegradation on the sample. The analytical 
challenges associated with this type of analysis, it's use as a forensic tool and the use of additional quality 
assurance practices to enhance data reliability will also be discussed.  
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Dominguez Channel: A Petroleum Spill in Pipeline Alley 
Alan Jeffrey  
DPRA/Zymax Forensics 
 
Abstract 
 
In 2011, an oil slick appeared in the Dominguez Channel, a channeled river in Los Angeles. Potential sources 
were abundant: crude oil and petroleum product pipelines under the Channel; a multitude of pipelines along the 
sides of the Channel currently and historically carrying a variety of petroleum products; neighboring gas stations 
and businesses storing petroleum products; and, to top it off, potential oil seeps from underlying Los Angeles 
Basin oil reservoirs. 
 
This discussion will show how attempts to identify the source were complicated by the sampling methodology, 
and how refinements in the sampling and wider collection of samples helped to better identify the spilled 
product. Further complications arose because of changes in the formulation of petroleum products like gasoline 
over time, which can make the identity of gasoline-range hydrocarbons ambiguous.  
 
The discussion will show how forensics chemical analysis of the oil slick and the subsurface light non-aqueous 
phase liquid (LNAPL) feeding the oil slick helped to eliminate some potential sources and narrow the search for 
the most likely source(s). 
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Isotopic Forensic Techniques for Methane Source Descrimination 
Julie K. Sueker, George H. Cramer  
ARCADIS 
 
Abstract 
 
Combustible gases, such as methane, in soil and shallow groundwater present a safety concern due to potential 
offgassing and accumulation in water well and plumbing systems that could lead to an explosion. Elevated 
concentrations of methane in enclosed spaces also pose an asphyxiation hazard. Methane observed in shallow 
subsurface environments can be derived from many potential sources including swamps, landfills, coal beds, and 
natural gas production and storage operations. Understanding methane provenance may be important for sites 
where methane hazards are present and multiple unrelated methane sources exist. Generation of methane and 
other light hydrocarbon gas occurs via three principal mechanisms; 1) biogenesis – microbial decomposition of 
organic matter (e.g., carbon dioxide reduction and acetate fermentation); 2) thermogenesis – thermal 
decomposition of deeply buried organic matter (associated with coal, oil, and gas formation); and 3) abiogenesis 
– formation of methane within Earth’s mantle. These different methane generation mechanisms result in 
differing compositions of light hydrocarbon gases as well as in differing stable carbon and hydrogen isotope 
ratios which can be used to assess methane provenance. Carbon-14 (14C) age dating can further discriminate 
methane sources, as thermogenic gases are “fossil” carbon sources and do not contain measureable quantities 
of 14C, whereas biogenic gases are typically “modern” and contain measurable quantities of 14C. Methane 
forensic techniques were utilized to distinguish a single source of natural gas released from a Gulf Coast region 
salt dome cavern storage facility from other sources of methane known to occur naturally in the region. The 
natural gas release was caused by a breach of a storage well casing at an elevation above the storage cavern. 
Natural gas escaped through the well casing breach into overlying formations and migrated to the surface. 
Application of methane forensic techniques resulted in delineation of a significantly smaller affected footprint 
than originally interpreted. 
  

NEMC 2013 Proceedings

- 1270 -



 

NEMC 2013 Proceedings

- 1271 -



NEMC 2013 Proceedings

- 1272 -



NEMC 2013 Proceedings

- 1273 -



NEMC 2013 Proceedings

- 1274 -



NEMC 2013 Proceedings

- 1275 -



NEMC 2013 Proceedings

- 1276 -



NEMC 2013 Proceedings

- 1277 -



NEMC 2013 Proceedings

- 1278 -



NEMC 2013 Proceedings

- 1279 -



NEMC 2013 Proceedings

- 1280 -



NEMC 2013 Proceedings

- 1281 -



NEMC 2013 Proceedings

- 1282 -



NEMC 2013 Proceedings

- 1283 -



NEMC 2013 Proceedings

- 1284 -



NEMC 2013 Proceedings

- 1285 -



NEMC 2013 Proceedings

- 1286 -



NEMC 2013 Proceedings

- 1287 -



NEMC 2013 Proceedings

- 1288 -



NEMC 2013 Proceedings

- 1289 -



  

NEMC 2013 Proceedings

- 1290 -



Extraction of Contaminant Source Information from Site 
Investigation Data 
Jun Lu  
AECom 
 
Abstract 
 
During site investigations, large amounts of chemical data are collected from various types of media including 
soil, water and air. The data are typically used for delineation of contaminants or to assess other environmental 
concerns (i.e., health and safety, toxicity, vapor intrusion, etc.). At sites where the financial responsibility is not 
an issue, effort made to understand the source(s) of contaminants is typically minimal. Unfortunately, sources of 
contaminants cannot be neglected in site investigations, especially for large and complicated sites. As the source 
is the starting point of the contaminant migration pathways, which governs the distribution of contaminants of 
concern, erroneous interpretation of the source(s) results in a flawed conceptual site model (CSM). A flawed 
CSM can then result in an inappropriate approach and design basis for a remediation system.  
 
Source issues are typically resolved using environmental forensics. However, at sites under investigation, “real” 
forensic data are often not collected. This paper presents various methods to maximize the use of typical site 
investigation data to better understand contaminant source(s). Case studies will be presented to demonstrate 
how the laboratory data obtained using EPA Methods 8015, EPA 8260, EPA 8070 and other analyses are 
employed for source identification of and age dating contaminants such as petroleum hydrocarbons, chlorinated 
solvents, and PAHs. The processing and analysis of site investigation data for source related information may be 
sufficient to resolve source issues. When the aforementioned analysis does not meet the project objectives, the 
initial findings can be used as the basis to conduct additional laboratory analyses to address data gaps including 
any specific forensic analyses.   
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OPERATIONAL AND ADVOCACY 
ISSUES IMPACTING THE 

ENVIRONMENTAL LABORATORY 
INDUSTRY 
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Third Party NELAP Accreditation -- The Time Has Arrived 
Bruce Godfrey  
Curtis & Tompkins Laboratories 
 
Abstract 
 
Conformity assessment (i.e., inspection and certification) carried out by third-party private sector organizations 
is well established and recognized by several federal agencies. Allowing third party private accrediting bodies 
(AB’s) to provide National Environmental Laboratory Accreditation Program (NELAP) accreditation services in 
support, or in place of state AB’s appears critical to the maintenance, if not the survival of NELAP. Long-standing 
government policy supports the use of private sector accreditation infrastructure for many professions. The 
infrastructure in the form of the multilateral mutual recognition arrangements of the International Laboratory 
Accreditation Cooperation (ILAC)(www.ilac.org) and the International Accreditation Forum (IAF) (www.iaf.nu) 
and The NELAC Institute (www.nelac-institute.org) are already in place for recognizing private AB’s performing 
NELAP assessments. ACIL, the trade association for commercial laboratories (www.acil.org) takes the position 
that there is little, if any, need for federal or state agencies to administer their own programs or systems for  
NELAP laboratory accreditation, either for themselves or for recognition of AB’s. 
 
Washington’s experience with NELAP Third Party Accreditation (TPA) and the impending implementation of TPA 
NELAP accreditations for laboratories in NJ and FL will be discussed along with the advantages of implementing 
TPA to improve CA’s troubled public environmental laboratory accreditation authority. TPA allows private 
accrediting bodies, (e.g. A2LA, Perry Johnson, LAB, etc..) to perform onsite NELAP laboratory assessments while 
preserving the state’s authority through their issuance of a laboratory license. Significant cost savings and 
conformity assessment program performance improvements are experienced by public agencies implementing 
TPA.  
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Public/Private Partnerships to Improve Environmental Monitoring 
and Compliance 
JoAnn Slavin  
H2M Labs 
 
Abstract 
 
The need for synergism with public agencies and the private sector with respect to advances and improvements 
in the environmental testing industry is critical to implementing needed change. As part of its goal of improving 
environmental monitoring and advancing monitoring technology, the Independent Laboratory Institute (ILI) has 
implemented a forum to address a number of issues of importance to EPA and the monitoring support 
community. The Independent Laboratories Institute (ILI) is a non-profit, 501(c)(3), scientific educational 
organization established in 1992 that is multi-disciplined and member-driven. Its goal is to provide quality 
training for the laboratory community. 
 
ILI is sponsored by individual and corporate/institutional sponsors. The American Council of Independent 
Laboratories (ACIL) is one of its principle supporters.  
 
Beginning in 2012 and ongoing, members of the laboratory, technology innovation, and measurement science 
communities are meeting with the EPA to discuss ways to improve existing methods and other innovative 
technologies in order to address concerns in the industry.  
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Tools for Managing an Environmental Laboratory Program 
John Phillips, Ford Motor Company   
Jim Tomalia, Enovis, Inc. 
 
Abstract 
 
Accurate, defensible, timely and cost effective analytical data is critical for environmental programs associated 
with any sized corporation. The authors will present a number of the tools in the Enovis tool box, which were 
designed with corporate environmental programs in mind and have been used by Ford Motor Company over the 
past ten years. The Ford environmental laboratory program will be used as an example of how these tools can 
be utilized to ensure accurate, defensible, timely and cost effective analytical data for environmental compliance 
needs. Some of the tools to be discussed in detail include; the Enovis Collaborative Laboratory Management 
System (CLMS), initial laboratory qualification, laboratory selection, performance monitoring metrics, double 
blind PT evaluations, on-site audit assessments, security related issues, electronic data management, data 
validation and reporting tools. The authors will show how these tools can be used to dramatically reduce the 
cost and time requirements of managing an environmental laboratory program. Examples will also be provided 
which demonstrate continuous improvement in data quality and laboratory performance. The presentation will 
provide practical solutions for managing complex environmental programs, including local compliance with 
CWA, SDWA and RCRA programs as well as property management for site investigation, remediation and 
Superfund activities.   
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The Effect of Method Flexibility on Efficiency Improvements, Waste 
Reduction, and Supplies Conservation 
J.D Gentry  
ESC Lab Sciences 
 
Abstract 
 
Performance Based Measurement Systems have been a topic of discussion in the laboratory community for 
quite some time. Historically, method modification has been a difficult process where EPA approved methods 
are of concern. The Office of Resource Conservation and Recovery has always allowed for some flexibility as 
their methods are not promulgated. The Office of Water, until recently, has required the use of the Alternate 
Testing Protocol procedure to modify existing methods. Technology moves at a faster pace than the method 
approval process, therefore the EPA has changed and clarified their process to allow the incorporation of new 
techniques into existing methods on a more timely basis. 
 
The recent Methods Update Rule in May 2012 provided much needed clarification to the use of methods for 
compliance with the Clean Water Act. The Methods Innovation Rule in June 2005 stated the allowance for 
method flexibility and removal of some requirements where RCRA related sample and analysis is affected. These 
changes have given laboratories the ability to improve method efficiency and reduce waste from the process, 
which equates to an overall reduction in consumables. There are many other benefits when one looks at the 
entire process from sample collection to disposal. This session will focus on the options and allowances under 
both rules and identify those methods where ATP is no longer required. In addition, method examples will be 
addressed to represent newer technologies that have emerged recently.  
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A New GC/MS System Designed for Helium Carrier Gas Conservation 
Dale Walker  
Agilent Technologies 
 
Abstract 
 
This presentation will highlight the Eco Friendly features of a new GC/MS system introduced by Agilent 
Technologies. With the recent global shortage of helium and increased pricing, many labs are looking to 
alternate carrier gases such as hydrogen. Unfortunately revalidating helium methods converted to hydrogen 
carrier gas consumes labor resources, increased operating costs, and disrupts workflow. The software and 
hardware of this new GC/MS system makes it easier to set-up and routinely use new energy and helium carrier 
gas conservation features such as gas saver and sleep/wake modes. 
 
US EPA Method 8270 is used to determine the concentration of semi volatile organic compounds in extracts 
prepared from several different types of solid and waste matrices, soil, air sampling, and water samples. This 
presentation will provide details for meeting the performance criteria set forth in the USEPA method 8270. The 
performance demonstrated is designed to be at or below the levels typically seen in laboratories today. The new 
gas conservation features will allow a lab to lower operation costs without compromising performance for this 
demanding method. 
 
These new gas conservation features can extend the life of helium tanks up to thirty times longer thus reducing 
the frequency of replacement.  
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Acrolein, Acrylontrile, Styrene, and Vinyl Chloride; Acid Reactive 
Compounds or Not? 
Stephen Zeiner  
Environmental Standards 
 
Abstract 
 
The Environmental Protection Agency (EPA) has indicated that vinyl chloride and styrene should not be 
preserved to pH less than 2 [SW-846 Chapter 2 Table 2-40(A) and Chapter 4 Table 4-1]. The EPA also indicates 
that acrolein and acrylonitrile need to be preserved to a pH between 4 and 5 [SW-846 Chapter 2 Table 2-40(A) 
and Chapter 4 Table 4-1 and Federal Register Volume 77, Number 97 (EPA-HQ-OW-2010-0192)]. The EPA 
indicates that these analytes should be analyzed within 7 days of collection; 3 days for acrolein and acrylonitrile 
if not pH preserved. 
 
It is difficult and burdensome to preserve samples in the field to a narrow pH range. In addition, it is costly to 
collect and analyze separate sample aliquots for acrolein, acrylontrile, styrene, and vinyl chloride. The analysis 
cost is also impacted by the 7 or 3 day holding time from collection to analysis.  
 
A limited study was designed and executed to investigate if the acrolein and acrylonitrile pH preservation is 
necessary, if styrene and vinyl chloride are impacted by acid preservation, and if the 7 or 3 day holding time is 
accurate. The study included deionized water and groundwater samples that were spiked with acrolein, 
acrylontrile, styrene, and vinyl chloride. To evaluate the chemical preservation, half of the samples were only 
temperature preserved (?6?C) and half of the samples were preserved to pH<2 with hydrochloric acid. Three 
preserved and three unpreserved samples were analyzed every other day for 16 days.  
 
This presentation will provide the details of the study design, findings, and conclusions as to the stability of 
acrolein, acrylontrile, styrene, and vinyl chloride in an acidic environment (pH<2) and just how long these 
compounds appear to be stable in water.  
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Document Control and Document Archival Procedures 
Catherine Katsikis  
Laboratory Data Consultants FL, Inc. 
 
Abstract 
 
Document Control and Document Archival Procedures (2 or 4 hr) 
 
The impact of document control and archival in any organization becomes apparent during audits, legal cases 
and simply, when internal and external interested parties need to use or reference records, procedures and/or 
documents. In this class we will present the importance of Document Control and Document Archival for 
administrative, field, laboratory and support organizations (such as consultants and field organizations). 
 
Record archival, retrieval and documentation of these tasks, are extremely important to any organization and 
the methodologies on how to achieve these functions will also be presented. Several external standards exist on 
Document Control and Archival such as ISO, EPA, NELAC, etc. 
 
Examples and exercises of how to control paper and electronic documentation will be discussed and several 
States specific requirements will be given as references to the attendees.   
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ADVANCES IN SAMPLE PREPARATION 
AND CLEAN-UP   
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Productivity Enhancements in Microwave Assisted Extractions (EPA 
Method 3546) of Semi Volatile Organic Compounds (SVOCs) from 
Environmental Samples 
Sumedh Phatak  
Milestone Inc. 
 
Abstract 
 
Microwave Assisted Extraction offers significant benefits over conventional techniques like soxhlet and 
sonication for the extraction of SVOCs from environmental samples. These benefits include higher throughput, 
cost savings, reduced solvent usage, safer work environment and most importantly reduced run times while 
yielding accurate and reproducible data. Microwave Assisted Extractions reduce run times to an average of 20 
minutes as opposed to a several hours with the conventional techniques. Even with reduced extraction times, 
several steps are still necessary to complete the back-end clean-up of the samples run. Environmental 
laboratories have fundamentally embraced the technology switch but are still experiencing hesitation from the 
additional preparation steps and time- consuming cleaning that goes along with first generation techniques.  
This presentation will show the differences in sample preparation, clean-up and data between conventional 
microwave extractions and the key changes necessary in the following areas for: 
 

• Reduced sample prep time 
• Reduced number of preparation steps 
• Elimination of run to run sample contamination 
• Seamless move to array of testable organic compounds  
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Simultaneous Extraction of PAHs and PCBs from Tissue and Soil 
Samples Using a New Accelerated Solvent Extraction (ASE) 
Procedure 
Richard Jack  
Thermo Fisher Scientific 
 
Abstract 
 
Laboratories that are involved in food safety or environmental analysis are often dealing with many types of 
matrices and broad ranges of compounds. In some cases, certain solvents are used for specific analyte types, 
and more than one extraction of the same sample may be required to obtain the levels of all of the 
contaminants present. For example, a dichloromethane/acetone mixture is often used for PAHs while 
hexane/acetone mixtures are often used for PCBs. In many cases, it would be advantageous to have a single 
extraction procedure for both of these compound classes. 
 
ASE is accepted under USEPA Method 3545A for the extraction of a broad spectrum of compound classes. ASE 
uses elevated pressures and temperatures to effect rapid extractions with small solvent volumes. We will 
present the results of our work to develop a single extraction procedure for the determination of PAHs and PCBs 
in soil and animal tissue samples. Analysis of the PAHs was done by GC-MS, and GC with electron capture was 
used for the PCBs. In-cell clean-up procedures were used to provide interference free extracts of the animal 
tissue samples. We will demonstrate the impact of adsorbent and extraction temperature on analyte recovery 
and amount of coextractables present in the final extract.  
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The QuEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) 
Extraction Approach and Comprehensive Two - Dimensional Gas 
Chromatography of Persistent Organic Pollutants in Human Breast 
Milk (Advances in Sample Preparation and Clean-up) 
Christopher Rattray  
Restek 
 
Abstract 
 
Persistent organic pollutants (POPs) are a group of chemicals that include brominated flame retardants (BFRs) 
and polychlorinated biphenyls (PCBs). These chemicals can be distributed throughout the environment through 
soil, water, and air contamination and once in the environment do not readily break down. Due to the lipophilic 
nature of these components they accumulate in the fatty tissue of animals and bioaccumulate up the food 
chain. According to the World Health Organization human breast milk is an ideal matrix to monitor the levels of 
POPs in not only the mother and infant, but also as a key indicator of the levels of these chemicals in the local 
environment.  
 
Current sample preparation for the analysis of POPs typically involves liquid-liquid or pressurized fluid extraction 
with extensive clean-up. These methods often include expensive equipment and/or large amounts of solvent 
usage. The QuEChERS (Quick, Easy, Cheap, Effective, Rugged, and Safe) methodology was developed for the 
determination of multi-residue pesticides in fruits and vegetables. The low solvent consumption and multi-
residue approach of QuEChERS may be an attractive sample preparation alternative for biomonitoring efforts for 
halogenated POPs in human breast milk.  
 
Comprehensive two-dimensional gas chromatography (GCxGC) with an electron capture detector (ECD) may 
offer a more cost-effective alternative than high resolution mass spectrometry (HRMS), due to the sensitivity of 
the ECD, coupled with the selectivity afforded by a multidimensional separation. Alternatively, GCxGC with a 
time of flight mass spectrometer (TOFMS) utilizes full mass acquisition for non-target analysis. Method 
performance was evaluated by analyzing a NIST standard reference material of human milk.  
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How Solid Phase Chemistries Are Enabling Broader Adoption of SPE 
in Environmental Applications 
Kory Kelly  
Phenomenex 
 
Abstract 
 
Recent separation technology advancements, particularly those delivering more sophisticated analytical 
instrumentation, have opened new possibilities for environmental monitoring. As analytical technologies 
improve, laboratories will have the ability to detect harmful toxins and contaminants that had previously gone 
undetected. However, new methods may fall short of unlocking the full potential of these new LC/MS/MS and 
GC/MS technologies if they do not also adopt advanced sample preparation technologies in parallel. 
New pollutants continue to emerge, elevating demands for versatile sample preparation methods using a single 
SPE sorbent chemistry able to encompass the extraction of a wide spectrum of analytes. As new Solid Phase 
Extraction (SPE) sorbent chemistries and unique analyte extraction mechanisms are discovered, the broader 
adoption of SPE in environmental applications grows.  
 
This presentation will examine how sample preparation techniques have evolved to complement various 
environmental analyses. Comparisons will be drawn between traditional sample preparation techniques (i.e. 
LLE, soxhlet, etc) and various formats of SPE (i.e. tubes, disks, and dispersive). Further comparisons will be 
drawn between the original SPE “sorbent flavor” and the recent developments of specialty sorbents such as 
those designed to overcome challenges of specific environmental applications like removing humic acid 
interferences from PAH samples and separating aliphatic hydrocarbons from aromatic hydrocarbons. By 
adopting fully optimized procedures from sample extraction through analysis, laboratories can more effectively 
improve their entire analyses as opposed to advancing a single aspect. Chemistry is still king in the field of 
separation science and stands as the pivotal source for application improvements.  
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Recent Advances in Solid Phase Extraction for the Determination of 
a Full Range of Organic Compounds from Challenging Samples 
David Gallagher  
Horizon Technology 
 
Abstract 
 
Solid Phase Extraction (SPE) is a well know and useful technique for the extraction of organic compounds from 
aqueous samples. And while many EPA methods exist which allow, or demand the use of SPE, there are still two 
major challenges that SPE must overcome – the ability to successfully capture all of the target analytes from the 
water sample without breakthrough, and the ability to process samples with a high particulate loading, without 
plugging the SPE bed. 
 
This paper will address both the chemical and physical issues, and present data which shows that with proper 
use, that SPE can successfully be used to process typical environmental samples, such as EPA methods 8270 and 
625, effectively, efficiently, and provide comparable, or better data than achieved now with conventional 
liquid/liquid extraction techniques. 
 
Additionally, these SPE techniques can be completely automated, which significantly reduces costs further, by 
allowing labor to be re-purposed.  
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Rapid Concentration of Pathogens in Liquid Samples 
Ann Packingham  
InnovaPrep 
 
Abstract 
 
Rapid evaluation of threats in environmental and drinking water requires concentration of the samples for near 
real-time identification of pathogens. Novel approaches to address this scenario will be discussed, including 
traditional methods and new alternatives being developed. Alternatives to enrichment and centrifugation 
include concentration using two different approaches; online 24/7 monitoring and sample-to-sample individual 
analysis. For field and portable laboratory use, rapid microbiological methods are becoming the norm. The 
combination of rapid concentration with rapid assays allows faster identification of threats than has been 
previously possible. Concerns include potential for false positives and false negative results, which can be 
reduced through advanced sample preparation techniques.  
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SECTION 17 
 

ANALYSIS OF METALLIC SPECIES AND 
ORGANOMETALLICS   
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Evaluation of Preservation and Holding Time Requirements for 
Hexavalent Chromium to Meet Data Quality Objectives for a 
Logistically Challenged Site 
Ruth Forman 
Environmental Standards, Inc. 
 
Abstract 
 
Hexavalent chromium is being considered for inclusion as a Compound of Potential Concern (COPC) under the 
Administrative Order for Corrective Action for BPXA’s Prudhoe Bay Facility. Previously, the analysis for 
hexavalent chromium in aqueous samples was performed according to US EPA Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods SW-846 Method 7196A. Method 7196A specifies a guidance 24-hour sample 
holding time (Section 6.3) from sample collection to analysis for hexavalent chromium.  
 
Transportation and timing logistics from North Slope Project sites to the project laboratory precludes meeting 
the holding time guidance in Method 7196A as specified in the QAPP. 
 
On Monday, March 12, 2007, the US EPA issued “40 CFR Part 122, 136, et al. – The “Method Update Rule 
(MUR)” extended the hexavalent chromium holding time to 28 days from the 24 hours stipulated in Section 8.3 
of US EPA Method 218.6, Revision 3.3 if samples are preserved using ammonium sulfate buffer as indicated in 
the associated footnote. The allowance in this footnote supersedes preservation and holding time requirements 
in the approved hexavalent chromium methods, unless this supersession would compromise the measurement, 
in which case requirements in the method must be followed. 
 
In accordance with the US EPA-recommended action relative to applying the ammonium sulfate buffer specified 
in Method 218.6 and extending the holding time to 28 days when using Method 218.6, the authors conducted a 
hexavalent chromium preservation and holding time study. The purpose of the holding time study was to 
evaluate and compare the long-term effects of collecting both unpreserved and buffer preserved samples when 
analyzing by US EPA Method 218.6. Results of the holding time study and the implications of the findings will be 
presented. 
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Application of Selenium Speciation Analysis to Elucidate Limitations 
with Accepted Total Selenium Methods 
Russell Gerads 
Applied Speciation and Consulting 
 
Abstract 
 
Current accepted methods for total selenium quantification are known to produce bias results depending on the 
selenium species and other compounds present in solution. The issues with the current methodologies are 
holistic including: selection of sample vessels, preservation techniques, applied digestion procedures, and 
analytical methods. Certain selenium species are known to form insoluble precipitates and colloidal elemental 
selenium in the presence of nitric acid which either adsorb onto the walls of the container or deposit to the 
container floor. With the remaining selenium species present in solution most analytical methods exacerbate 
the bias with chemical and spectral interferences. Selenium speciation analytical methods, using various ion 
chromatography method coupled to inductively coupled plasma collision reaction cell mass spectrometry (IC-
ICP-CRC-MS), was applied to quantify and track which selenium species are not supported by existing 
preparatory and analytical approaches.  
 
The most prevalent selenium species in industrial and natural aquatic systems are selenite, selenate, 
selenocyanate, and methyl seleninic acid. Scientific publications have confirmed that naturally occurring 
microbes (Pseudomonas fluorescens) were identified to generate selenocyanate as a metabolic byproduct 
confirming that selenocyanate is a naturally occurring selenium species. Selenocyanate has been proven to 
convert to elemental selenium in the presence of 1% nitric acid, which is recommended by all current EPA 
methods for total recoverable metals analysis of surface and groundwater matrices. Selenite, which has been 
accepted to be stable in solution, has also been documented to become destabilized in complex matrices 
resulting in precipitation from solution upon preservation following EPA protocols. As much as a 47% loss of 
selenium was reported when EPA methods were applied to specific matrices.  
 
The situation is further complicated by the biases associated with the accepted analytical platforms specified in 
EPA Methods 6020, 200.8, and 1638. Although most of the limitations and interferences associated with the 
suggested analytical platforms are known they cannot be accounted for on an absolute basis. 
 
Comparison between various hyphenated techniques for selenium speciation analyses will be presented 
alongside the corresponding total selenium results which have been analyzed in conformance to EPA protocols. 
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Elemental Speciation as Essential Part of Formulating Exposure 
Assessments that Support Risk Estimates 
Jack Creed 
USEPA, Office of Research and Development 
 
Abstract 
 
The chemical form specific toxicity of arsenic has caused scientists to move toward species specific assessments 
with an emphasis on biological relevance of an exposure. For example, numerous studies on the occurrence of 
arsenic in rice have documented the exposure potential from this commonly consumed crop, but few have 
addressed the bioaccessibility question essential to converting occurrence into risk. The first part of this 
presentation will discuss the use of a speciation based gastrointestinal based assay to estimate the 
bioaccessibility of arsenicals in rice. Utilizing these estimates within a modeling framework allows for population 
based exposure (µg/kg of body weight/day) assessment. The approach will be discussed with an emphasis on 
risk predictive advantages / limitations and how this information can inform decision making.  
 
The second part of this presentation will discuss the need to incorporate gastrointestinal biotransformation of 
arsenic oxides in order to accurately estimate the pre-systemic species specific distribution available for uptake 
in the intestine. The methylation and thiolation of the parent arsenic oxide will be estimated using an in vitro 
anaerobic incubation of the arsenical in the cecum content of a mouse. The analytical techniques used to 
confirm the identity of these arsenicals will be discussed along with the need to incorporate the microbiological 
aspects of the intestine within any in vitro assay that intends to predict species specific exposures. 
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Multifaceted Approach to Arsenic Speciation Analysis of Plant and 
Animal Tissue 
Russell Gerads 
Applied Speciation and Consulting 
 
Abstract 
 
Mr. Gerads is currently the CEO/President of Applied Speciation and Consulting. Mr. Gerads’ responsibilities 
encompass all business and scientific aspects associated with Applied Speciation and Consulting, LLC. Mr. Gerads 
is the primary liaison for all internal and external scientific investigations assisting in their formulation, 
management, and execution. Mr. Gerads holds a Bachelor’s degree in Chemistry from the University of 
Washington and has managed thousands of research projects associated with trace element and trace element 
speciation analyses associated with environmental, pharmaceutical, nutraceutical, government, forensics, 
clinical, and chemical manufacturing markets for nearly all matrices.  
 
By invitation, Mr. Gerads has presented to the New Jersey Department of Environmental Protection, National 
Environmental Monitoring Conference, the Society of Forensic Toxicologists, and the International Water 
Conference. Mr. Gerads has published a number of scientific articles and also provides workshops and 
presentations at various scientific conferences throughout the year associated with trace element and trace 
element speciation analyses. 
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Advances in Interference Removal for Accurate Arsenic Analysis in 
Food and Beverages 
Steven Wilbur 
Agilent Technologies 
 
Abstract 
 
Arsenic contamination of food and beverages has become a heated topic of discussion in media outlets and 
many households across the globe. Arsenic, like many other toxic analytes, exists in many forms, some of which 
are very toxic (As3+, As5+) while many others are inert. It has thus become very critical to identify the levels and 
types of species that exists in a particular sample in order to differentiate between the non-toxic and toxic 
species.  
 
Challenges, however, exist in arsenic analysis due to the presence of isobaric interferences, which left 
uncontrolled, will bias the data. As such, collision/reaction cell (CRC) is employed for removal of these 
polyatomic interferences. Most polyatomic interferences are easily removed via a collisional or reactive mode 
however, doubly charged interferences are mostly left uncontrolled thus biasing the result. Critical to each 
analysis is understanding and ultimately identifying the types of interferences present, which would allow for 
their effective removal. Controlling what enters the cell is crucial to controlled chemical reactions thus allowing 
for accurate, precise and unbiased data in reaction mode.  
 
Here we are providing a systematic approach to understanding the magnitude of these isobaric interferences 
and how to effectively approach their removal. Comparative analysis between single quad mass spectrometer 
and MS/MS technology will also be presented. 
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Automated In-line Digestion and Analysis of Total Phosphorous (TP) 
and Total Nitrogen (TN) in Environmental Water Samples 
William Lipps 
OI Analytical 
 
Abstract 
 
A high proportion of the workload in environmental laboratories involves analysis of total phosphorous (TP) and 
total nitrogen (TN) in water samples for Clean Water Act compliance reporting. At the present time these 
analyses must be performed using manual or semi-automated methods as there are no U.S. EPA-approved 
automated methods.  
 
The U.S. EPA parameter for total nitrogen is the sum of Total Kjeldahl Nitrogen (TKN) and Nitrate plus Nitrite 
Nitrogen. Water samples that have undergone Kjeldahl digestion can be analyzed for total phosphorous as well 
as TKN which only partially mitigates sample handling and workload issues. Fully automated simultaneous 
analysis of TP and TN cannot be achieved because an approved method for determining TN as a single analyte is 
not available. 
 
This presentation will examine the use of an alkaline persulfate digestion as an alternative to Kjeldahl digestion 
to support analysis of both total nitrogen and total phosphorous. Analytical results obtained from automated in-
line digestion and simultaneous analysis of TP and TN will be presented and contrasted with results obtained by 
currently approved manual and semi-automated methods. Differences in analyst time, reagent consumption, 
sample throughput, and hazardous waste generated by each technique will also be summarized and reported. 
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Simplified Method for the Determination of Total Kjeldahl Nitrogen 
in Water and Wastewater 
Cary Jackson  
Hach Company 
 
Abstract 
 
Total Kjeldahl Nitrogen (TKN) is defined as the sum of organic nitrogen and ammonia present in a wastewater 
sample. A preliminary digestion is used to oxidize carbon compounds to carbon dioxide, and convert organic 
forms of any nitrogen present (amino acids, proteins, peptides) to ammonia. The traditional digestion uses 
sulfuric acid in combination with mercury or copper catalysts and salts. Maco-digestion (500 mL) of at least two 
hours is followed by addition of sodium hydroxide, where the ammonia is distilled into boric acid or buffer 
solution. The ammonia distillate is then measured by back titration or nesslerization.  
 
In the simplified TKN method (s-TKN™), inorganic and organic nitrogen (total nitrogen) are oxidized to nitrate by 
micro-digestion with peroxodisulfate. The micro-digestion (<2 mL) takes one hour and requires no distillation. 
The nitrate ion from the distillate is reacted with 2,6-Dimethylphenol in a solution of sulfuric acid and 
phosphoric acid to form nitrophenol where it is measured colorimetrically. A second sample is analyzed for 
nitrate-nitrite by reacting with 2,6-Dimethylphenol, measured colorimetrically, then subtracted from the results 
of the digested sample. sTKN results are comparable to traditional macro digestion and analysis methods. This 
talk compares and contrasts the tow TKN methods, both in performance, cost of analysis, and green chemistry 
implications. 
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Proposed Updates to the 40CFR Part 136 MDL Procedure 
Richard Burrows  
TestAmerica 
 
Abstract 
 
The TNI Chemistry Expert Committee has been working on a set of proposed updates to the 40 CFR Part 136 
Method Detection Limit procedure. These proposed updates will soon be presented to EPA for consideration. 
This paper will describe the modifications and updates included, and the reasons for the modifications. 
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Collaborative Efforts for Creating a Robust Trace Metals Analytical 
Procedure for Flue Gas Desulfurization Wastewater by ICP-MS 
Stan Smith  
PerkinElmer, Inc. 
 
Abstract 
 
The Unites States Environmental Protection Agency (EPA) continues to make progress toward promulgating 
regulations for the steam electric power generating industry. In particular, progress has been made in regards to 
creating and providing a robust analytical procedure for the analysis of flue gas desulfurization (FGD) 
wastewaters by Inductively Coupled Plasma – Mass Spectrometry (ICP-MS). Through collaborative efforts, the 
EPA, its contractors, and Perkin Elmer have created a detailed procedure for the analysis of this complex 
wastewater matrix. 
 
FGD wastewater can be one of the most challenging sample types to analyze by ICP-MS instrumentation. This 
wastewater stream can be extremely acidic and saturated with high concentrations of calcium sulfate (e.g., 
gypsum), and may contain high concentrations of heavy metals, alkali earth metals, chlorides and dissolved 
organic compounds. With the very high total dissolved solids and metals concentrations, current EPA Methods 
such as 200.8 and 1638 are inadequate to address the interferences encountered. As such, cell based 
technologies including interference removal techniques such as collision mode and/or reaction mode are 
needed. 
 
The procedure that will be discussed reflects the latest collaborative efforts and includes details on the entire 
analytical process from sample preparation, to instrument optimization, calibration, sample analysis, quality 
assurance procedures, and sample reporting. The entire procedure is geared specifically toward FGD wastewater 
and utilizes instrument accessories and analytical techniques to improve the analytical performance for this 
challenging matrix. 
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Expanded Clarification of Oil and Grease in Part 136 
Joseph Stefkovich  
Xenosep Technologies 
 
Abstract 
 
EPA Method 1664 Revision B was published in February 2010 and was included in Table IB as an approved 
inorganic test procedure for the measurement of oil and grease in the final Method Update Rule published on 
May 18th, 2012. EPA 1664B is an updated version of EPA 1664A and specifically identifies a list of allowable 
method modifications and other modifications that are not allowed. Now that laboratories, auditors and 
regulators are applying the requirements of EPA 1664B, certain clarifications may be needed due to a 
misunderstanding or misinterpretation of previous EPA 1664A requirements. The author will address a few of 
the hotter topics with EPA 1664A/B and will also clarify the requirements of the final decision on an alternative 
Oil and Grease method published on March 6, 2013. 
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CWA and Degradation Product Analysis for Matrix-Specific 
Environmental Samples 
Stuart Willison  
USEPA, National Homeland Security Research Center 
 
Abstract 
 
Site characterization for clean-up of an area contaminated with chemical warfare agents (CWAs) will require 
testing of a variety of matrices (e.g., soil, surface, water, air), and may involve analysis of hundreds or thousands 
of samples. Sampling and analysis procedures for potentially hazardous CWA degradation products are of similar 
importance to analysis of the parent compound because the methods can provide the location of the most 
concentrated areas of contamination of the parent compound or identify any hazardous degradation products 
that may be present. There is still a need to improve the nation’s laboratory capacity and capability to analyze 
environmental samples following an incident. A systematic analytical approach for all matrices of interest has 
been developed to avoid analytical complications inherent with analysis processes, including matrix 
suppression/enhancement effects, contamination, or interferents, which could lead to an incorrect conclusion 
about the presence/absence of a hazardous chemical. The same can be said for the decontamination stage of a 
remediation as well. As a result, proper analytical methods are needed not only for each matrix, but to ensure 
that an affected area is properly remediated prior to reoccupation. Depending on the properties of the analyte 
of interest, gas chromatography-mass spectrometry (GC-MS) or liquid chromatography-tandem mass 
spectrometry (LC-MS/MS) detection may be the preferred analysis method. Analytical procedures developed to 
minimize complications will help to avoid delay for proper characterization.  
 
The purpose of this work is to present method development for the detection of CWAs and their degradation 
products in various environmental matrices of interest. Matrix examples will include urban materials for surface 
sampling (from wipes), soil, and water samples. Experimentally, chemicals were deposited onto various matrices 
and determined via extraction, and analysis using either GC-MS or LC-MS/MS. 
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Optimized Data Review and Management Tools 
Nazy Abousaeedi 
DatAssess Offering, CDC 
 
Abstract 
 
EPA continues to grow the scope of analytical methods supported and the range of reports and documents 
produced. At the same time, greater flexibility is being requested by users. Our data review and management 
tool (EXES & EDM) can provide support for new analytical methods in a timely manner, by using simplified user 
interfaces (UI), incorporating new programming technologies, and allowing the data users greater flexibility in 
managing their requirements.  
 
The goal of the EXES system is to provide an application to efficiently evaluate analytical data regardless of the 
underlying method and data reporting requirements. The system provides users with advanced customization 
capabilities to review, edit, and add evaluation parameters, tests, Method Quality Objectives (MQOs), and 
Quality Assurance Project Plan (QAPP) requirements. Test rules will be consolidated and shared across methods 
where applicable, and new method support will be accomplished through user interfaces.  
 
The updated features and capabilities provide all stakeholders with the following enhancements and new 
capabilities: 

• Faster turnaround times for preliminary evaluations of Electronic Data Deliverables (EDD) 
• Enhanced ”submit EDD” capabilities that offer a more intuitive User Interface (UI) 
• Managed evaluation procedures to allow for a customized application of method requirements 
• Tailored deliverable process flow to meet client-specific analytical evaluation needs 
• Improved chemist review UI 
• Better internal deliverable tracking UI 
• Modular test rules for improved efficiency and faster roll out of new method support 

The key architectural principals that CSC will incorporate into the new EXES are: 

• Modern and simple 
• Everything is (or can be) a component/service (i.e., easily extendable) 
• Stateless (multiple EDDs can be processed at the same time) 
• Optimized performance  
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Reconciling EPA Approved Methods in a Database 
Daniel Hickman  
The NELAC Institute 
 
Abstract 
 
The TNI National Laboratory Accreditation Database is used to track environmental laboratory accreditation by 
matrix, method, and analyte. In order to eliminate confusion and work efficiently in a database structure, 
methods are assigned method codes that include the specific method reference, revision, and revision date. 
Methods approved by EPA for compliance reporting under Drinking Water and Wastewater were identified. The 
process of method reconciliation exposed a number of conflicts and sources of confusion between the 
references in the CFR, on the web, and in the method source documents. This paper documents those 
challenges and offers a potential solution.  
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Understanding End-Users’ Approaches to Ensuring the Quality of 
Environmental Data 
Christina Hiegel  
Trihydro Corporation 
 
Abstract 
 
Federal and state environmental regulatory and governing bodies have developed protocols or requirements for 
ensuring the quality of laboratory produced data. These protocols can vary widely and may be dependent upon 
the decision of the regulator governing the project. Sources for data validation standards include: the United 
States Environmental Protection Agency (USEPA) National Functional Guidelines (NFG) documents, USEPA Solid 
Waste – 846 methodology, Department of Defense regulations, National Environmental Laboratory 
Accreditation Program (NELAP) requirements, and other methods and regulatory guidance documents.  
Consistently, the regulatory guidance documents are more or at times less stringent than the promulgated 
methods or SOPs which causes conflicting views between the laboratory and end-user on the quality of the data. 
The differences between sources make it extremely difficult for the laboratory and data end-user to determine 
when analytical data is in fact accurate, precise, compliant, and representative.  
 
One of the largest problems with differing data quality requirements is that the laboratories and data end-users 
are not familiar with each other’s expectations of quality. Often times an end user’s validation or review will 
result in rejection of data that would be considered valid by the laboratory. Additionally, the end-user’s 
objectives may not have been met by the laboratory. Understanding the evaluation of quality by the end user 
will help to improve the quality of results and provide acceptable data that meets both the laboratories and end 
users’ obligations.  
 
The laboratories process for ensuring quality includes the use of promulgated analytical methods that are used 
to develop standard operating procedures (SOPs). The SOPs address everything from bottle preparation, analyst 
training, sample storage, and sample preparation and analyses to data calculations and final report preparation. 
In addition, most environmental laboratories are under scrutiny of state and third party accrediting agencies 
who provide certification or accreditation for a given method or process. These agencies evaluate the laboratory 
processes, SOPs, and data to determine if the laboratory is able to meet the quality requirements set by the 
accrediting organizations.  
 
In contrast, end users of the analytical reports provided by the laboratories evaluate the quality of the data in a 
slightly different manner than the laboratory. The overall quality of the data to the end-user is determined by 
the usability of the data with respect to the project objectives. Therefore, the end-user is looking at more than 
the individual data results to determine if the objectives of the regulatory agency or client were met. These 
objectives would include the reporting limits, required quality assurance samples, comparison of blind duplicate 
samples, condition of samples when they arrived at the laboratory, any major non-conformances that would not 
allow the data to be reported, or results that are dissimilar to expected results or different than previous results. 
The end user may perform limited to very complex reviews of the data from basic screening to complex data 
validation.  
 
Therefore, due to the increased demand for data validation and adherence to the quality standards, it is 
important for both the laboratories and end users to realize what is required to ensure quality data and more 
importantly to understand that the requirements that each entity are trying to meet are different. Preparing for 
and understanding the end-users goals and how they are reviewing the data will help to ensure greater 
satisfaction by the end-user in the data received from their laboratory.   
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Web-based Chain of Custody Service & LIMS Integration 
Scot Cocanour  
Promium 
 
Abstract 
 
A web-based service provides an efficient, accurate, and reliable process to replace paper-based chains of 
custody. Scot and Jim will describe the components and benefits of EnviroChain from Promium, an online chain 
of custody service for laboratories and their clients. 
 
For at least the last forty years, laboratories have been using paper chains of custody (CoC) to manage samples. 
Thousands of paper CoCs are handled every year in most labs. That paper-based system is inefficient—data 
must be entered on the paper and then again in the LIMS, inaccurate—every time data is hand-written and then 
transcribed repeatedly creates potential for data entry errors, and unreliable—with paper CoCs getting damaged 
or lost.  
 
A web-based electronic chain of custody service not only addresses those issues, it also delivers a rich source of 
data in near real-time for laboratory project planning and sample management. The result is a reduction in costs 
and headaches. With the explosion in the use of smartphones and tablets, there is finally a field technology that 
can truly leverage web applications for managing chains of custody. Coupled with a tight integration with a 
LIMS, the flow of data is accelerated from the field to final report.  
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Managing Environmental Monitoring Information in Cloud 
Neno Duplan  
Locus Technologies 
 
Abstract 
 
The concept of cloud computing has been steadily growing in popularity over the past decade or two. The many 
benefits that Software as a Service (SaaS) offers include simple, web-based accessibility, a quick set-up time, less 
maintenance required, and less effort needed from IT. However, despite the Cloud’s glowing reviews and 
increasing presence in the corporate world, some companies still remain in the past.  
 
Switching to the Cloud can be an especially detrimental decision to organizations responsible for managing their 
environmental data across multiple sites. For industries ranging from energy and utilities to food production and 
services, the millions of records and numerous regulations companies deal with every day makes this a highly 
complex process. Even though multifaceted and difficult, countless companies still choose to use spreadsheets 
or access databases to collect, analyze, and report on their environmental, compliance, and sustainability data.  
Information management is the key driver behind all aspects of environmental management, costs and 
performance. This is why the proper management of environmental data is essential. If a company has records 
scattered across various silo systems that neither the company nor their consultants can easily access, this data 
cannot be effectively mined for actionable information, and what can’t be measured can’t be managed.  
 
By managing environmental information in the Cloud, cost benefits can be reached. By capturing and analyzing 
data in one centralized, easily accessible place, you can analyze information at portfolio level a thousand times 
faster, providing actionable insight in real time. This feature allows you to easily identify opportunities for cost 
savings.   
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Making Informed Decisions through LIMS Data Exploration and 
Visualization 
John Nobles  
PerkinElmer, Inc. 
 
Abstract 
 
New data mining and visualization tools offer a unique approach to extracting and compiling data from disparate 
databases and electronic files. Users are empowered to create dynamic dashboards on-the-fly and evaluate data 
across different agencies at the federal, state and local levels. The software can also be configured to provide 
the same access from databases at a specific site, and provide mashup without having to write custom 
interfaces between various applications in use.  

NEMC 2013 Proceedings

- 1792 -



 

 

NEMC 2013 Proceedings

- 1793 -



NEMC 2013 Proceedings

- 1794 -



NEMC 2013 Proceedings

- 1795 -



NEMC 2013 Proceedings

- 1796 -



NEMC 2013 Proceedings

- 1797 -



NEMC 2013 Proceedings

- 1798 -



NEMC 2013 Proceedings

- 1799 -



NEMC 2013 Proceedings

- 1800 -



NEMC 2013 Proceedings

- 1801 -



NEMC 2013 Proceedings

- 1802 -



NEMC 2013 Proceedings

- 1803 -



NEMC 2013 Proceedings

- 1804 -



NEMC 2013 Proceedings

- 1805 -



NEMC 2013 Proceedings

- 1806 -



NEMC 2013 Proceedings

- 1807 -



NEMC 2013 Proceedings

- 1808 -



NEMC 2013 Proceedings

- 1809 -



NEMC 2013 Proceedings

- 1810 -



NEMC 2013 Proceedings

- 1811 -



NEMC 2013 Proceedings

- 1812 -



NEMC 2013 Proceedings

- 1813 -



 
 

NEMC 2013 Proceedings

- 1814 -



 
 
 
 

SECTION 20 
 

AIR METHODS/MONITORING: 
INDOOR AIR QUALITY AND  

VAPOR INTRUSION   
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The Use of “Green” Thermal Techniques to Simplify Analyses for the 
Protection of Human Health 
Ben Peters 
CDS Analytical 
 
Abstract 
 
Traditionally, monitoring of water, soil, solids, air and consumer products (including food) involves numerous 
analytical techniques many involving the use of hazardous chemicals as extraction solvents. Methylene Chloride, 
Hexane, Carbon Disulfide, Benzene, Acetonitrile, and many other organic solvents can be used to extract 
organics from solids or liquids. Air monitoring can be done by collecting air in bulky, difficult to handle canisters, 
or with the use of dangerous and problematic liquid cryogens. Product emissions can be evaluated by solvent 
extraction or water based leaching.  
 
Greener, cleaner Analytical techniques exist that are rarely used. Thermal desorption, Thermal Extraction and 
Pyrolysis are all techniques that involve the use of heat to free analytes from their matrix for analysis by GC. 
These techniques are used in mission-critical situations, like health & safety monitoring in many of the world’s 
most dangerous venues. Thermal desorption is used to monitor air for chemical agents like mustard, Sarin and 
VX, and in industrial facilities to detect toxic industrial chemicals (TICS) and ozone precursors. Versions of 
Headspace and Pyrolysis techniques are used throughout the world for evaluating polymers in all forms (Paints, 
adhesives, plastics, bio mass, even looking for life on Mars) 
 
This Presentation will show the latest in thermal techniques and discuss several advantages over the more 
popular techniques involving solvents, canisters, and liquid cryogens. 
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Calibration of Adsorbent Based Passive Vapor Samplers for 
Concentration Reporting in Air, Soil Gas, and Water for Vapor 
Intrusion Investigations 
James Whetzel 
Amplified Geochemical Imaging, LLC 
 
Abstract 
 
Passive Vapor Samplers have been used for indoor and outdoor air monitoring as a quantitative tool for a 
number of years. Various consensus standards exist to describe how these samplers are to be calibrated 
according to considerations of Fick's First Law of Diffusion. These principles have been extensively applied to 
volatile organic compound (VOC) detection with passive samplers designed with a two dimensional diffusion 
surface for air sampling, but have not generally been applied to samplers that have a three dimensional 
diffusion surface or for passive sampler measurements in water.  
 
Determination of VOCs in air, water, and soil gas are critical for determining the potential for vapor intrusion 
into structures. Interest in the use of passive samplers for VI investigation stems from their ease of use and 
potential for longer term sampling and relatively low detection limits. Using a hydrophobic inert membrane to 
protect adsorbents allows the application of passive sampling to air, water, and soil vapor. This presentation will 
describe methods to calibrate the compound uptake rates and subsequent determination of VOC concentrations 
in air, water, and soil gas using a membrane protected adsorbent based passive sampler. 
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NH Mold Task Force Standard of Care 
Guy Sylvester 
Absolute Resource Associates 
 
Abstract:  The New Hampshire Mold Task Force Presents the NH "Standard of Care” 
 
Background 

In 2008, a group of NH business leaders and health professionals came together with the same concern: few 
states have laws in place to protect citizens when it comes to mold and poor indoor air quality. They had seen 
how lack of regulation in the industry was creating a variety of problems for citizens and the industry itself, and 
were motivated to find a way to get mold legislation on the books. The group worked with lawmakers for 
several months to write and propose NH House Bill 482, relative to mold assessment, testing and remediation, 
which lost by just one vote.  
 
Not ready to give up, the group was encouraged by the lawmakers involved to form a "Mold Task Force," with 
the goal of creating a Standard of Care for the state's mold industry. Published in December, 2012, the New 
Hampshire Mold Task Force (NHMTF) Standard of Care is now a public document which provides detailed 
information to citizens about the causes of indoor mold, possible health risks, prevention measures, and about 
the mold industry in general, including best practices and tips for hiring consultants and contractors. This 
document was created for the citizens of NH, but the information is being distributed nationwide because of its 
broad appeal. Charlie Wiles, the Executive Director of ACAC (American Council for Accredited Certification), 
upon reviewing the document, stated, “I have seen few documents that are as well written as this one.” 
 
The NHMTF views the Standard of Care as just the first step toward protecting our citizens when it comes to 
mold and poor indoor air quality. The document, sponsored by the American Lung Association, is being seen as a 
very helpful tool by health professionals and indoor air quality experts alike. Their work is starting to cause a 
buzz in the industry; they made a presentation a few weeks ago at the 2013 ACAC National Conference in 
Phoenix, and are have been asked to speak at various professional conferences on the East Coast in the coming 
months. 
 
Conclusion 

This presentation summarizes the findings of the NHMTF and the process which paved the way for the 
“Standard of Care’ and future legislation. The group is sharing their story with other states in the hopes that the 
document will be shared nationwide, providing valuable information to those who are affected by mold as well 
as those in the mold industry. Their ultimate hope is that Mold Legislation takes root across the country, 
protecting the health and well-being of our citizens.  
 
Members of the NHMTF:  

Chair and Presenter: Guy Sylvester, Absolute Resource Associates 
Chair: Philip Alexakos, Manchester Health Department, Chair: Rick Rumba, Keene State University, Tim Carr, 
Able Restoration, David Choate III, Grubb & Ellis Real Estate, Cathy Coe, Environmental Health Inc., Dennis 
Francoeur, RPF Environmental, Lee Gilman, American Lung Association, Scott Knightly, Envirovantage, Jeff May, 
May Indoor Air Investigations, Ed Miller, American Lung Association, and Chris Sullivan, Certrex LLC. 
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Analysis of Particulate and Vapor Phase Semi-Volatile Organic 
Compounds in Indoor Air Using Thermal Desorption Gas 
Chromatography-Mass Spectrometry 
Heidi Hayes 
Eurofins Air Toxics, Inc. 
 
Abstract 
 
Identifying and measuring semi-volatile organic compounds (SVOCs) are of increasing interest in assessing 
indoor air quality and quantifying human health risks. Sources of SVOCs in indoor air include household activities 
such as cooking, use of fireplaces, and smoking as well as emissions from building materials and household 
products, and intrusion of outdoor air. The conventional methods for measuring SVOCs in indoor air use a 
combination of filters to collect the particulate-associated fraction and sorbents such as XAD resin to capture 
gas-phase contaminants. Both the filter and sorbent cartridge are extracted together as one sample using an 
organic solvent. While effective, these methods require a large volume of air to provide the desired sensitivity, 
and the solvent extraction step requires significant labor and resources in the laboratory. As an alternative to 
solvent extraction, thermal desorption techniques allow for the direct analysis of the collection media, thereby 
eliminating the off-line preparation steps and providing improved sensitivity since a large portion of the sample 
is transferred to the analytical unit. Despite the advantages of thermal desorption, the low vapor pressure of 
SVOC compounds present a challenge in selecting the appropriate collection media and desorption parameters. 
The media must retain the most volatile compounds at the desired sampling volume while efficiently releasing 
the least volatile particulate-associated compounds during the thermal desorption step. Desorption parameters 
must be optimized to insure complete transfer of the target compounds from the media through the secondary 
trap and transfer line to the GC.  
 
A method using thermal desorption coupled with GC-MS was developed to measure indoor air SVOCs in the 
vapor and particulate phase. The SVOCs evaluated by this method include a list of PAHs ranging from 
naphthalene to 5- and 6-ringed PAHs, such as benzo(a)pyrene and benzo(ghi)perylene. Several combinations of 
filters and sorbents are evaluated for recovery and ease of use, and analytical performance data including 
sensitivity, linearity, and precision are presented. Performance of the thermal desorption method is compared 
to the conventional solvent extraction technique by collecting concurrent indoor air samples. Advantages and 
limitations of the thermal desorption method are presented. 
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Developing a National Standard for Health Based Emissions 
Jessica Evans 
NSF International 
 
Abstract 
 
NSF International and Underwriters Laboratories are partnering in the development of an American National 
Standard on health based emissions. The standard will expand on criteria detailed in CA/DHS/EHLB/R-174 (CDPH 
Standard Practice), and establish procedures for sample collection and preparation, emission testing, 
concentration modeling, performance criteria, and compliance verification for specific chemicals of interest. The 
scope includes volatile organic compound (VOC) emissions from building products and interior furnishings 
including, but not limited to, wall coverings, paints, adhesives, furniture, and floor coverings. The standard will 
apply to the use of these products in commercial, institutional, and residential building types. Our presentation 
will provide an update regarding the standards development effort to date, and provide information regarding 
how interested stakeholders can participate in this important project. 
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Developing ASTM Standards for Test Specimen Preparation and 
Measuring Emissions of Volatile and Semi-Volatile Organic 
Compounds (VOCs and SVOCs) from Spray Polyurethane Foam (SPF) 
Insulation Products 
John Sebroski 
Bayer MaterialScience, LLC 
 
Abstract 
 
This presentation will discuss the ongoing development of ASTM standard practices and test methods to 
measure potential chemical emissions from spray polyurethane foam (SPF) insulation designed for on-site 
application in buildings. The consensus standards are being developed to evaluate SPF products for their impact 
on indoor air quality after installation in order to establish re-occupancy times for residents and re-entry times 
for trade workers. A standard practice is currently being developed for spraying, sampling, packaging, and test 
specimen preparation of SPF insulation samples for environmental chamber emissions testing. The prepared 
specimens are placed into micro-scale test chambers which are optimized to recover the emissions of semi-
volatile organic compounds (SVOCs), e.g., flame retardant and amine catalysts, since these compounds have 
been shown that they can adhere to the walls of conventional small-scale test chambers that are commonly 
used for product emission testing. The VOC and SVOC emissions are captured from the chambers onto stainless 
steel thermal desorption tubes containing the appropriate sorbents, then analyzed with thermal desorption and 
GC/MS. The measured values are reported as emission factors to estimate the mass emitted per unit time and 
surface area. The consensus standards are being developed by ASTM Committee D22 on Air Quality through 
Subcommittee D22.05 on Indoor Air. 
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When You Cannot Travel to Conduct a Required TNI Audit, What Are 
Your Options? 
Stuart Nagourney, Retired 
NJ Department of Environmental Protection 
 
Abstract 
 
What do you do when you cannot travel to conduct required TNI audits of laboratories that do more than $1M 
of analytical work annually for your State? 
 
The New Jersey Department of Environmental Protection, Office of Quality Assurance faces just such a dilemma 
regarding two laboratories located in Mississaugua, Ontario Canada that have primary TNI certification with our 
accrediting authority. This talk will describe how technology can be employed to perform audits remotely when 
administrative obstacles prevent traditional operations. 
 
The talk will include excerpts from a “mock” remote audit. 
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The Benefits of a Public/Private Partnership on Laboratory 
Accreditation 
Chris Gunning 
A2LA Environmental Sciences 
 
Abstract 
 
In order to protect public health and the environment, regulators need data of known and documented quality. 
The public needs to have confidence in the data regulators are relying on. The future of the commercial 
laboratory industry depends on the public having confidence in the data being generated. A level playing field 
requires that all laboratories adhere to recognized quality standards. 
 
In this age of increasing national debt and shrinking state budgets, there is a large amount of pressure on state 
accrediting bodies to maintain a high level of service and ensure data quality emerging from their accrediting 
labs with less and less resources at their disposal. One proposed solution to this problem is to work towards 
public and private partnerships that would shift some of the burden of performing the assessments and 
managing the day to day accreditation programs to mutually recognized third party accrediting bodies. The state 
programs could then focus on supervising the program and shifting resources towards method development and 
implementation. This partnership would allow the state programs to retain primacy in the issuance of licenses 
based on the third part accreditation thereby continuing to follow state regulations. 
 
There are many examples of successful public and private partnerships that have been mutually beneficial. 
These include federal programs such as the EPA asbestos and lead programs, and state programs such as 
Georgia, Kentucky, Wyoming, and Washington. The partnerships have been successful due to the fact that they 
have been tailored to specific regulatory needs but are generally based on consensus standards ISO/IEC 17011 
and ISO/IEC 17025. The programs require minimal agency resources while still being flexible enough to handle 
varying service demands. 
 
In summary, the main goal of the accreditation process is to ensure (attest) that labs can competently 
demonstrate their abilities to perform their scope of accreditation in relation to the standard and accreditation 
requirements. This goal can be successfully realized in a growing market with limited resources by utilizing a 
successful public/private partnership model. 
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An Independently Prepared Second Source Lot Reference Material – 
Where Did This Come From and What Does It Really Mean? 
Joseph Konschnik 
RESTEK Corporation 
 
Abstract 
 
For years environmental laboratories throughout the US have been required to verify the calibration standards 
they use for their instrument initial calibration using an independently prepared second source lot reference 
standard. The description of this second source lot is contained in various national and state-published 
standards and quality assurance program manuals. Laboratories are audited for compliance to such written 
standards; however there is ambiguity in terms of what a “second source lot” means. The definition of second 
source is typically determined by the auditors representing accrediting bodies, state regulatory agencies, or 
federal program quality assurance manuals. Since the interpretation is left to the auditing professional based on 
the information available and to a large extent, their own professional opinion, the definition may vary from one 
auditor to another, or among different programs for the same laboratory. This creates confusion for the 
laboratory and complicates the quality assurance procedures they must follow in order to remain compliant 
with multiple program requirements.  
 
This presentation will provide an overview of the origin of the second source requirement and examine the 
published statements describing it. Viewpoints of the auditors, accrediting bodies, laboratories and reference 
standard manufacturers will be included with the intent to raise awareness of the ambiguity of current 
definitions and proposed universal definitions of what a “true independent second source lot” reference 
standard represents. Also presented is an actual case study where a reference standard manufacturer either 
procured, or attempted to procure independently manufactured raw material sources for organic compounds 
used in the manufacture of Certified Reference Materials. Their findings will be shared with regard to the 
impacts on the quality and cost of their reference standards manufacturing processes, and the products 
themselves. 
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Development of a PT National Average 
Matthew Sica 
ANSI-ASW National Accreditation Board 
 
Abstract 
 
It has been 15 years (1997) since the USEPA has directly operated the drinking water and waste water PT 
programs. At that time, it was rather straight forward to calculate national averages of laboratory performance. 
Essentially, their data set included all the participants. Today, it is a somewhat more complicated as there are 
more analytes, matrices, providers and more than one data complicating the issue. Within the NELAC-TNI 
program there are 2 PTPA's pooling data. This report will analyze the values from ACLASS - PTPA which holds 
data for 3 major PT providers (Absolute Standards, Inc., NSI, RTC-Sigma Aldrich. The database schema, 
calculations and ways to improve the model will be discussed. Finally, oversight benefits to the NELAC-TNI 
program will be shown. 
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Difficulties Encountered in Gaining Acceptance of Newly Approved 
Methodology 
William Lipps 
OI Analytical 
 
Abstract 
 
We have experienced a reluctance among laboratories to adopt to the new methods recently approved at 40 
CFR Part 136. This presentation will discuss problems we have seen and examine potential solutions. 
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Laboratory Ethics: An Auditor's Perspective 
Gary Yakub 
Environmental Standards, Inc. 
 
Abstract 
 
This presentation deals with personal, first-hand accounts of Laboratory Ethics and Data Integrity issues that I 
have encountered during my career as an Environmental Laboratory Auditor. Discussions include what I look for 
as an auditor to detect potential ethics and integrity issues, tools and strategies that Laboratory Managers and 
Quality Personnel can use to detect and deter laboratory fraud in their own facilities, and a discussion of how a 
laboratory can recover from ethics issues. 
 
Current Laboratory Ethics and Data Integrity training has focused on concepts of ethics, behaviors to avoid, and 
potential punishments for unethical behavior. This presentation represents the next step in the Laboratory 
Ethics and Data Integrity education process, that of providing real-world examples of the information learned in 
the initial training phase, putting these important concepts into practice, and providing an insight into what 
auditors look for and how to perform your own ethics audit. 
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TOPICS IN DRINKING WATER   
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Coconut Charcoal Solid Phase Extraction - Large Volume Splitless 
Injection - GC-MS for Analysis of Dioxane, Tetrahydrofuran, Nitrosamines, 
Ethylene Dibromide, Trichloropropane, Dibromochloropropane, 
Chlorinated Solvents, and Disinfection Byproducts in Drinking Water: The 
Possibility for a Single Comprehensive Method 
Christopher Rattray 
RESTEK Corporation 
 
Abstract 
 
Currently there are multiple EPA methods for the analysis of 1,4-dioxane, tetrahydrofuran, nitrosamines, 
ethylene dibromide (1,2-dibromoethane), 1,2,3-trichloropropane, 1,2-dibromo-3-chloropropane, chlorinated 
solvents, and disinfection byproducts in drinking water (e.g. 504.1, 521, 522, 524.3, 551.1), all requiring different 
sample preparation methods including solid phase extraction (SPE), liquid-liquid extraction, and purge-and-trap. 
We looked at combining these methods into one by extracting drinking waters with coconut charcoal SPE, 
eluting with an appropriate organic solvent, followed by concurrent solvent recondensation – large volume 
splitless injection (CSR-LVSI) – gas chromatography – mass spectrometry (GC-MS).  
 
The benefits of a combination method include fewer samples for collecting and shipping and extracting, and less 
instrumental time. Because the final SPE extract cannot be concentrated via evaporation due to volatile 
compound loss, we employed CSR-LVSI, which uses a standard splitless injector to deliver as much as 50µL 
extract to a retention gap connected to a typical GC column for separation and then MS analysis. This large 
volume injection allows the low detection limits needed for drinking water analysis, especially for selected ion 
monitoring, but also even for full scan MS, which provides a better qualitative confirmation of the compounds of 
interest.  
 
Data will be shown for spiked and unspiked drinking water samples analyzed by the proposed method and for 
more conventional 500 series methods. 
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Water and Wastewater Analysis Following Catastrophic Events 
Matthew Magnuson 
USEPA, Office of Research and Development 
 
Abstract 
 
The US Environmental Protection Agency (EPA) is the lead federal agency for clean-up after catastrophes, 
regardless of their cause. Whether the releases are intentional (e.g. terrorist attack or criminal activity) or 
unintentional (e.g. natural disaster or industrial accident), analysis of water and wastewater samples will be an 
integral part of EPA’s activities. There are several ways water can become contaminated. For example, any point 
in a drinking water distribution systems may be contaminated. A wide area contamination release could affect 
open water sources. Further, water can become contaminated not only from the initial release, but also as a 
result of decontamination activities. Billions of gallons of water may be used when decontaminating wide areas. 
Much of the contaminated water may enter the storm or wastewater collection system, ultimately impacting 
the wastewater treatment plant and waters receiving the effluent. Thus, analysis of many types of water 
samples, each presenting distinct analytical challenges, will be necessary.  
 
This presentation will discuss the technical aspects of some of the US EPA’s Homeland Security Research 
Program’s efforts to meet the many analytical challenges for water samples related to catastrophic events, 
including the potential need to analyze thousands of samples in a short period of time while maintaining 
analytical quality. Analytical method development for drinking water samples for contaminants such as chemical 
warfare agents (e.g. VX), biotoxins (e.g., botulinum toxin and ricin), and unregulated toxic industrial chemicals 
(e.g. pesticides and their degradates) will be presented. Examples of methods for the analysis of wastewater and 
wastewater treatment plant sludge will also be included. 
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Screening Environmental Samples for a Diverse Range of Compound 
Classes and Structures with Accurate Mass LC-MS and an Integrated 
Scientific Information System 
Kenneth Rosnack 
Waters Corporation 
 
Abstract 
 
Introduction  
 

The presence of an increasingly complex array of pharmaceuticals and personal care products (PPCPs) in water 
bodies throughout the world is placing a greater demand on techniques used to screen for these compounds. 
Using a high resolution screening technique employing MSe where high and low energy switching enables the 
acquisition of precursor and fragments ion in a single injection, provides information rich data that can be used 
to reduce the large number of false detects that arise from the use of accurate mass alone. In combination with 
an integrated scientific information system, the ability to screen for the presence of PPCPs, their adducts and 
potential metabolites in a single injection is now possible in a routine laboratory.  
Methods 
 
Owing to the wide chemical diversity of the compounds described as PPCPs, the extraction and separation of the 
many classes and structures pose a major analytical challenge. Depending on detection level required, two 
alternative approaches could be taken for sample preparation. The first involves simple filtration followed by 
large volume injection of the water sample. If lower levels of detection were required, a method employing 
mixed mode solid phase extraction was used. UPLC separation on a 2.1 x 100 mm HSS T3 analytical column 
(1.7um) was found to provide optimum chromatographic conditions to resolve the range of chemically diverse 
PPCPs. Experiments were performed on a high resolution LC coupled to a quadrupole time of flight mass 
spectrometer. Simultaneous acquisition of accurate mass precursor and accurate mass fragment ions provided 
information rich data with excellent sensitivity. All data was collected and processed with an integrated 
Scientific Information System. 
 
Preliminary Data 
 

Processing the accurate mass precursor and fragment ion data through a new scientific information system, 
enabled low level detection of PPCPs, their adducts and metabolites in drinking and environmental water 
samples. The use of retention time information as well as fragment ions for confirmation resulted in a reduction 
in the number of false detection from the samples. Simultaneous identification and quantification can be 
performed on the samples and the results reviewed and reported using a single, integrated platform. This work 
demonstrates the applicability of accurate mass LC-MS in order to expand the scope of contaminant testing in 
water samples. 
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Simultaneous Determination of Paraquat and Diquat in 
Environmental Water Samples by HPLC-MS/MS 
Richard Jack 
ThermoFisher Scientific 
 
Abstract 
 
Paraquat (1,1’-dimethyl-4,4’-bipyridylium ion) and Diquat (1,1’-ethylene-2,2’ -bipyridyliumion) are quaternary 
amines widely used as herbicides for both terrestrial and aquatic plants. Due to their wide usage and moderate 
toxicities, their presence in runoff from application areas and in agricultural consumer products has been a 
major concern for aquatic life and human health. Diquat is currently regulated by the United States 
Environmental Protection Agency (US EPA) at 20 ?g/L in drinking water. Paraquat is not currently regulated. 
Commonly used methods for Paraquat and Diquat analysis include ion pairing liquid chromatography (IP-LC)2,3, 
capillary electrophoresis4 (CE) with various detectors such as ultraviolet (UV) and mass spectrometry (MS). 
 
This study describes an HPLC-MS/MS method for high throughput, sensitive and selective quantitation of 
Paraquat and Diquat in environmental waters. Without using an ion pairing reagent, sensitivity was significantly 
improved and detection limit scan be extended to low ng/L levels. Environmental water samples were prepared 
offline via anion exchange cleanup or injected directly for online solid phase extraction (SPE) using a weak anion 
exchange cartridge. Sufficient retention and improved chromatographic resolution were achieved with isocratic 
elution on a mixed mode column featuring reversed-phase, anion/cation exchange retention mechanisms. 
Analytical time was within 5 minutes per sample ensuring routine high throughput. SRM was used for 
quantitation with isotope labeled internal standards to achieve quantitation accuracy.  
 
In this method, Paraquat and Diquat were separated within 5 minutes with chromatographic resolution greater 
than 7 to avoid SRM interferences and thus enhance the detection selectivity and sensitivity. Two SRM 
transitions for each analyte were used for quantitation and confirmation. The lower limit of quantitation (LLOQ) 
was determined to be 100 ng/L for both analytes. Quantitation precision was within 10% at 500 ng/L and 4% at 
50 ?g/L. Good linearity was achieved from 100 ng/L to 100 ?g/L with a coefficient of determination (r2) greater 
than 0.999 for both analytes with using 1/x weighting factor. Other performance parameters such as specificity, 
carry over, accuracy, and matrix effect were also evaluated and are presented below. This method has been 
applied for various samples including drinking water and ground water. 
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Update	in	the	Development	of	a	Drinking	Water	Method	for	the	
Measurement	of	Select	Organic	Contaminants	in	Drinking	Water	
Using	Hydrophilic‐Modified	Polymeric	SPE	and	GC/MS	
Paul	Grimmett	
USEPA,	Office	of	Research	and	Development	
	
Abstract	
 
In October 2009, the USEPA’s Office of Ground Water and Drinking Water (OGWDW) published its latest 
Drinking Water Contaminant Candidate List (CCL 3). This list contains potential drinking water contaminants that 
the agency will consider for regulation. One of the key pieces of information necessary to make a regulatory 
determination for a contaminant is its nationwide occurrence. Historically, OGWDW has collected the necessary 
occurrence data under its Unregulated Contaminant Monitoring Regulations (UCMRs). In order for a 
contaminant to be included in a UCMR, a standardized analytical method for its measurement in drinking water 
must be available. A group of compounds from CCL 3, which were not amenable to any current EPA method, 
were evaluated for grouping into a new method. The group consists of two industrial compounds (o‐toluidine 
and quinoline), a pesticide (dimethipin), a fungicide (captan), and a food additive (butylated hydroxyanisole, 
BHA). The current procedure requires preservation of a 1‐L drinking water sample with L‐ascorbic acid, EDTA, 
Trizma buffer, and diazolidinyl urea, followed by solid phase extraction (SPE) with a hydrophilic‐modified 
polymeric (divinylbenzene, 500 mg) sorbent. Sample analyses were then performed using gas 
chromatography/mass spectrometry (GC/MS). Extraction efficiencies of all compounds in fortified laboratory 
reagent water (LRW) ranged from 92‐123% in low level spikes (0.1 µg/L), 94‐112% in mid‐level spikes (1 µg/L), 
and 85‐99% in high level spikes (5 µg/L). Extraction efficiencies of all compounds in fortified groundwater source 
drinking water (hardness > 350 mg/L) ranged from 117‐133% in low level spikes (0.1 µg/L), 86‐113% in mid‐level 
spikes (1 µg/L), and 86‐101% in high level spikes (5 µg/L). Extraction efficiencies of all compounds in fortified 
surface water source drinking water ranged from 86‐108% in mid‐level spikes (1 µg/L) and 76‐109% in high level 
spikes (5 µg/L). Future work will include challenging the extraction and analysis process with laboratory created 
waters high in total organic carbon (TOC ~ 2 mg/L) and challenging the preservation scheme with a 28 day 
holding time study. Ideally, this method will contain the option for selected ion monitoring (SIM), to achieve a 
Lowest Concentration Minimum Reporting Level (LCMRL) below the health reference level (HRL) for quinoline 
(0.01 µg/L). 
 
(Related Session: Topics in Drinking Water) 
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Ultra-Sensitive Detection of Pharmaceutical and Personal Care 
Products (PPCPs) in Water with an Integrated On-Line Extraction-
UHPLC-MS/MS System 
Helen Sun 
Bruker Corporation 
 
Abstract 
 
The occurrence of pharmaceutical and personal care products (PPCPs) in the environment water is of growing 
concern due to their potential harmful effects on environmental and human. The conventional methods based 
on the “template” of EPA 1694 method require pre-concentration of large volume of water sample and tedious 
SPE cleanup, followed by LC-tandem mass spectrometer analysis in order to achieve the low ng/L (ppt) level 
detection. In this study, we introduce an UHPLC system with an integrated online extraction option coupled to a 
Bruker EVOQ Elite triple quadrupole mass spectrometer for detection of PPCP’s in water. The Bruker Advance 
UHPLC OLE system consists of one binary pump and an integrated third pump for online sample preparation. 
The built-in online extraction requires no additional hardware assembly (LC pump and valve), and can readily 
detect 1-5 ppt of PPCPs in water by rapidly pre-concentrating 0.5 mL drinking water sample. The current 
ongoing work is focused on expanding the targeted PPCP list in one analytical run by further optimizing the pre-
concentration step and improving chromatographic separation, which will be applied on the water samples from 
the local lakes in the bay area. 
  

NEMC 2013 Proceedings

- 2072 -



 

NEMC 2013 Proceedings

- 2073 -



NEMC 2013 Proceedings

- 2074 -



NEMC 2013 Proceedings

- 2075 -



NEMC 2013 Proceedings

- 2076 -



NEMC 2013 Proceedings

- 2077 -



NEMC 2013 Proceedings

- 2078 -



NEMC 2013 Proceedings

- 2079 -



NEMC 2013 Proceedings

- 2080 -



NEMC 2013 Proceedings

- 2081 -



NEMC 2013 Proceedings

- 2082 -



NEMC 2013 Proceedings

- 2083 -



NEMC 2013 Proceedings

- 2084 -



NEMC 2013 Proceedings

- 2085 -



 
 

NEMC 2013 Proceedings

- 2086 -



 
 
 
 

SECTION 23 
 

POSTER PRESENTATIONS   

NEMC 2013 Proceedings

- 2087 -



A Convenient Alternative for Low Level VOC Sampling 
Linda Coyne, C. Kuhlman 
 
Abstract 
 
Environmental health professionals are being called upon to measure ppb levels of volatile organic compounds 
(VOCs) for many new applications. Current applications include vapor intrusion, fence line monitoring, 
community impact studies, and indoor air quality/green buildings. Stainless steel canisters have historically been 
the primary collection device for low level VOC sampling, but these devices are not always convenient or 
suitable for the current requirements. Canisters do not effectively collect semi-volatile compounds. Sample 
times are typically limited to 24 hours or less with canisters and they are bulky and impractical for emergencies 
or other situations where you need to place a lot of samplers. Passive diffusive samplers specifically designed for 
(sub) ppb level VOC sampling are a convenient alternative to canisters. Diffusive samplers are small, quiet, and 
easy to use. They are well suited for long-term studies up to 30 days and for sampling of semi-volatiles with 
proper sorbent selection. Passive samplers can be conveniently placed indoors, on fence lines, and in urban 
areas for ambient air studies. This study describes the use of the ULTRA III passive sampler for indoor and 
ambient air sampling of VOCs with analysis by gas chromatography (GC). The ULTRA III sampler contains two 
sorbent beds: one is for sample collection and the other serves as a blank for quality assurance. In this study, 
ULTRA III passive samplers containing three different sorbents, Anasorb GCB1, Carbograph 5, and activated 
carbon were used to sample various VOCs in indoor air for sample times of 1 to 30 days and the results were 
compared to co-located canister samples. The data showed correlation coefficients of 0.95, 0.98, 0.985, 0.999, 
and 0.981 for benzene, toluene, m,p-xylene, o-xylene, and perchloroethylene, respectively. The laboratory and 
field data also showed consistent uptake rates for 1 to 30 days for benzene, ethyl benzene, methyl-t-butyl ether, 
toluene, o-xylene, m-xylene, p-xylene and toluene. In conclusion, passive diffusive badges are a reliable 
collection device for low level VOC sampling and they provide a convenient alternative to canisters for many 
indoor and ambient air applications. 
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An Inert Flow Path GC: A Vital New Tool for Trace Environmental 
Analyses 
Fred Feyerherm, Agilent Technologies 
 
Abstract 
 
Increasing sample complexity, lower limits of detection and the need to reliably analyze active analytes demand 
a highly inert flow path for modern gas phase analyses. As GC instrumentation improves in terms of resolving 
power and achievable limits of detection with techniques such as GC/MS, GC/MS/MS and GC-TOF MS, flow path 
inertness became a critical factor. Analytes must survive the tormented trip from injection through detection.  
Flow path activity, or lack of inertness, has a dramatic impact on the analysis of active analytes. The analytes 
that tend to stick to exposed silanols or even decompose on heated chemically active sites in the flow path 
include: organic acids and bases, sulfur species, alcohols, amines, aldehydes, phenols, and pesticides. Accurate 
and reproducible measurements of these target analytes play important roles in environmental preservation, 
water quality monitoring and human health risk assessment.  
 
Prior efforts to eliminate active sites throughout the sample’s flow path have focused primarily on column and 
liner deactivation strategies. These strategies have succeeded to the point where a laser focus on additional 
components in the flow path is the next logical step toward achieving a totally inert flow path. Inlet weldments, 
surface deactivated gold seals, micro-fluidic plates and ferrules used to make gas tight connections are all flow 
path components that come in contact with analytes of interest. Drinking water and contract laboratory 
pesticides application examples highlighting the impact a truly inert flow path has on environmental analytes are 
shown verses standard flow path results. 
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Application of Incremental Sampling Methodology to Sediments 
Mark Bruce, TestAmerica 
 
Abstract 
 
Background 
The Interstate Technology and Regulatory Council (ITRC) team on Incremental Sampling Methodology (ISM) 
spent three years developing guidance to improve the quality of site characterization. The ITRC ISM guidance 
document was publically released in February 2012, with internet given several time throughout 2012. This 
original guidance addressed terrestrial surface and subsurface soil situations. The same principles can be applied 
to sediments. However, the actual processes need to be modified for this aquatic environment and the higher 
moisture content typical in sediments. The state of Hawaii has already begun adapting the ISM principles to the 
aquatic sediment environment. 
 
Incremental Sampling Methodology (ISM) is a sampling and analysis protocol that is designed to reduce data 
variability and to increase sample representativeness. ISM helps to minimize the sampling errors associated with 
sampling by providing a systematic approach to project planning and field work, as well as an emphasis on 
quality assurance/quality control measures throughout the sampling effort and not just in the laboratory. Similar 
resources applied to an ISM project will often reduce uncertainty far more than a project conducted using 
discrete sampling methods. This reduced uncertainty in some instances can reduce remediation or 
environmental liability insurance costs.  
 
Approach 
This presentation will primarily focus on the modifications needed to accommodate the laboratory processing of 
ISM sediment samples. The topics include moisture management, particle size selection, particle size reduction 
and subsampling. 
 
Lessons Learned 
Air drying when needed requires additional surface area and time to produce a dry flowable sample. However, 
the high initial water content of sediments with flowable characteristics makes particle size selection and 
particle size reduction without the air drying step more feasible than with sticky terrestrial soil samples. 
Subsampling using the two dimensional slabcake process on dried sediments works as well as it does for dried 
terrestrial soils. However, high water content sediments aren’t easily subsampled using the square scoops 
commonly used in the dry sample two dimensional slabcake process. Subsampling high water content sediments 
is an area on on-going research. 
 
(Related Session: Contaminated Sediments) 
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Combining Hyperspectral Imaging and LIDAR – New Chances in 
Environmental Monitoring 
Toralf Meyer 
 
Abstract 
 
The Bureau of Economic Geology (BEG) has purchased a new imaging system, consisting of a combined full 
waveform lidar and a variety of camera systems, covering a range from 400 to 14000 nm. The unique 
combination of topographic and bathymetric lidar, color infrared and hyperspectral imaging significantly 
expands capabilities for environmental monitoring applications. While researchers at the BEG still focus on their 
traditional work of monitoring the Texas coastline and the quantification of hurricane damage, research has 
been extended into terrestrial and aquatic ecosystems throughout the US. The system has been successfully 
tested in Alaska, Louisiana, along the Texas coast and in the Texas savanna ecosystems.  
 
The BEG sees substantial opportunities to expand its data collection and analysis, therefore providing services to 
the internal and external research community as well as Federal and State agencies. Future potential 
applications include (but are not limited to) 

• Watershed modeling 
• Assessment and monitoring of tectonic movements 
• Vegetation assessments, incl. carbon storage, and aspects of biodiversity 
• Land use land cover change assessments 
• Management of natural or manmade disasters, e.g. oil spills, wildfire 
• Mineral prospecting 

The poster indicates the technical parameters of the system and presents examples from previous mission 
conducted with the combined lidar and hyperspectral system. Examples outlined in the presentation include 
carbon assessments on Freeman Ranch, Texas, topographic assessments along the North Slope of Alaska and a 
costal survey conducted on South Padre Island.  
 
(Related Session: Modeling, Mapping, and Geospatial Tools) 
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Determination of 4-Nonylphenol in Biosolids and Biosolids-Applied 
Soil Using SpeedExtractor and GS/MS/MS 
William Ickes 
 
Abstract 
 
4-nonylphenol (4-NP) is metabolite of nonylphenol polyethoxylates which are anthropogenicaly-produced 
substances utilized in many consumer products. Because of its close association with household products, large 
quantity of 4-NP, which is highly hydrophobic, can be quickly sorbed by the organic rich solid phase during 
wastewater treatment. Concentrations as high as several thousand mg/kg (ppm) have been detected for 4-NP in 
biosolids, making biosolids a possible major source for 4-NP in the environment. Land application of biosolids as 
soil amendment has been a cost-effective biosolids management option for many municipalities. Biosolids 
production in the United States reached 8.2 million dry ton/year in 2010, 70% of which was land applied. 
However, there is a strong concern over potential pollution of the environment with various biosolids-associated 
anthropogenic chemicals such as 4-NP. 4-NP can bind to estrogen receptors, making it a threat to various 
organisms in the environment. There is a need for fast, accurate, and sensitive detection of 4-NP in 
environmental samples. 
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Development of a State Wastewater Laboratory Certification 
Program 
Franklin Hall 
 
Abstract 
 
Kentucky’s Energy and Environment Cabinet is currently pursuing a Wastewater Laboratory Certification 
Program for all organizations performing analysis of Kentucky Pollutant Discharge Elimination System (KPDES) 
compliance data. A summary of the process will be provided. This summary will cover from the planning states 
through the development of the regulation and associated documents (laboratory manual and application). 
Significant activities include: review of current national and state certification programs, determination of the 
affected universe, stakeholders’ involvement, determination of cost, drafting requirements and the technical 
review/editing process. 
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Fully Automating Environmental Analyses Using Inline Autodilution 
Paul Field 
 
Abstract 
 
The prepFAST is a completely integrated inline autodilution system for ICP-OES and ICP-MS instruments. Three 
of the most powerful, fully-automated functions of prepFAST include: 1) inline dilution of a single multi-element 
stock standard to generate calibration curves, 2) user defined inline dilution of samples, and 3) inline dilution 
Quality Control Over Range samples to eliminate QC failures. In environmental samples organic ligand 
concentration, complexation, pH and ionic strength, are major factors that control the partitioning of metals 
between the dissolved (< 0.45 mm) and particulate (>0.45 mm) phases in natural waters. As a result, most 
environmentally important metals have high affinity for particles and therefore exhibit low dissolved and high 
total metal concentrations. To cover the full range of natural variability, auto calibration curves generated from 
single multi-element stock standard solution with calibration coefficients greater than 0.9999. Accuracy of 
dissolved metal concentrations determined for NIST 1643e are in excellent agreement with certified values. 
Omaha tap water is used as the EPA 200.8 defined, Laboratory Fortified Matrix (LFM) and Quality Control 
Standard (QCS). The fully automated method for environmental samples illustrates, recovery of 95-105% and 
precision of less than +/- 3% greatly exceeding EPA requirements of 70-130% and +/- 10%, respectively. 
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High Throughput Analysis of Hydraulic Fracturing Waste Water 
Michael Sgroi 
 
Abstract 
 
By-products of hydraulic fracturing (fracking) generate huge volumes of waste water at gas well sites. Both 
organic and inorganic contaminants are present in this water. All of this water must be properly analyzed to 
ensure that no harmful substances are released back into the ecosystem. Sensitive and more efficient methods 
are necessary to analyze the large number of waste water samples from these fracking locations, which grow in 
number each year. Accelerated plasma source spectroscopic techniques used to analyze the fracking waste 
water samples will be explored. 
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How Much Can a 15m X 0.25mm X 0.10µm GC Column Be Trimmed 
for Maintenance Before the BDE 49 and 71 Resolution Requirements 
Are No Longer Met for EPA Method 1614 
Christopher Rattray, Restek 
 
Abstract 
 
Polybrominated diphenyl ethers (PBDEs) have been found to be persistent and bioaccumulative in the 
environment. The technical mixtures containing penta and octa congeners were voluntarily withdrawn in the 
United States in 2005 and the last remaining PBDE mixture, decaBDE, should be completely phased out by the 
end of 2013. While these mixtures have been phased out of production and use, the concentrations in the 
environment have not been declining and are currently still widely monitored.  
 
The analysis of PBDEs is challenging due to structural isomers that need to be chromatographically separated 
and thermally label compounds of interest that may breakdown during gas chromatography. PBDEs included in 
EPA Method 1614 are well resolved on a 15m x 0.25mm x 0.10µm Rtx-1614 GC column, a 5% diphenyl, 95% 
dimethyl polysiloxane type phase that was specifically designed to meet method resolution requirements. Using 
a short, thin film column also allows the elution of decabromodiphenyl ether (BDE-209) without on-column 
thermal degradation.  
 
Monitoring efforts of the levels of PBDEs include a wide array of biota and environmental matrices. Non-volatile 
material may still persist even in cleaned-up final extracts, requiring GC column and inlet maintenance to be 
performed. Using a 15m x 0.25mm x 0.10µm column, how many loops of the GC column can one clip for 
maintenance before the Method 1614 resolution requirements of BDE 49 and BDE 71 can no longer be met? The 
resolution between BDE 49 and 71 must be less than 40% valley height to meet method criteria. 
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Kentucky’s Approach to Defining EPA’s “Most Sensitive Method” for 
NPDES Permits 
Patrick Garrity 
 
Abstract 
 
Laboratories reporting NPDES compliance sample results to Kentucky’s Pollutant Discharge Elimination System 
(KPDES) have had difficulty understanding permit language that includes “most sensitive method” statement. 
The questions that arise are what is “most sensitive” and what is “sensitive enough”. This most often occurs with 
metals (total and recoverable) and other contaminants with low Kentucky KPDES reporting limit requirements. 
Kentucky has established a Demonstration of Capability (DOC) that allows for a technical review of the 
laboratory’s capability in achieving the required reporting limits. The DOC includes an Initial and Ongoing 
Demonstration of Capability; Method Detection Limit Study; and Reporting Limit Standard verification at the 
required reporting limit. 
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Quantitative and Qualitative Extraction and Determination of 
Cyanide in Soils and Sediments 
William Lipps, OI Analytical 
 
Abstract 
 
The toxicity and mobility of cyanide in soil is governed by its chemical form. Simple cyanide, or the cyanide ion 
(CN-), can be weakly adsorbed onto soil particles at pH >9.2. Weak metal-cyanide complexes ([M(CN)4]-2 and 
strong metal – cyanide complexes ([M(CN)6]-3 or [M(CN)6]-3) have an affinity for metal oxides and organic 
matter that decreases with increasing pH, however, other salts in solution tend to inhibit adsorption. Simple 
cyanide, weak metal-cyanide complexes, and strong-metal cyanide complexes are readily soluble in water. 
Metal – Metal cyanide complexes, such as Prussian Blue (Fe4[Fe(CN)6)3 ), are insoluble in water and are the 
most common forms of cyanide found in sediment and soil.  
 
A common practice for the extraction of cyanide in soil and sediment is acid distillation. This approach is valid for 
all cyanide forms except the metal-metal cyanide complexes that are most likely to be present. The quality 
control practice of spiking a soil sample with simple cyanides, or strong metal-cyanide complexes to validate acid 
distillation is misleading because these cyanide complexes are readily soluble. Acid distillation of cyanide in soil 
results in low and irreproducible recoveries for the metal-metal cyanide complexes most likely to be present. 
Acid distillation of cyanide in soil is ineffective and does not accurately measure “total” cyanide nor does it 
estimate cyanide toxicity.  
 
This will present an extraction and analysis scheme that selectively extracts and determines the various forms of 
cyanide that could be present in a soil or sediment sample. Analytical results demonstrating differentiation of 
potentially toxic simple and weak metal-cyanide complexes as well as non-toxic cyanides, strong metal-cyanide, 
and metal-metal cyanide complexes will be reported.  
 
(Related Session: EPA Approval of Innovative Approaches to Monitoring) 
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Sinkhole Hazard Assessment Based on In-Situ Monitoring Soil Strain 
Using BOTDR, TDR, and GPR Techniques 
Yongli Gao 
 
Abstract 
 
Sinkholes are closed depressions on land surface and serve as direct links between the surface and the 
underlying aquifers. Soil void can form abruptly and then expand progressively until a sinkhole develops. The 
goal of this research is to develop a cost-effective and efficient method to monitor the soil void formation and 
propagation, which would potentially prevent and greatly reduce damages caused by future sinkhole collapses. 
Recent monitoring methods include Ground Penetrating Radar (GPR), inclinometers, Interferometric Synthetic 
Aperture Radar (InSAR), real-time water pressure monitoring in karst opening, the Brillouin Optical Time Domain 
Reflectometry (BOTDR), and Time Domain Reflectometry (TDR). The unique features of the BOTDR and TDR 
techniques such as distributed measurement, long distance range, high resolution, and remote monitoring make 
them more effective to monitor soil voids and sinkhole development. An experimental study of monitoring the 
process of sinkhole collapse using BOTDR technology demonstrates that in-situ measurements of strains in 
different soil layers are good indicators of vertical disturbance in soil. Time series of optical fiber strain analysis 
exhibit the progress of horizontal disturbance in soil. GPR and In-situ monitoring of soil strain using TDR 
technique were applied in several karst areas in China. These two methods are more cost effective. GPR can also 
be used to detect near surface soil voids in a more effective and timely manner. 
 
(Related Session: Academic Research Topics in Environmental Measurement and Monitoring) 
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Summer Surface Albedo Evolution of Arctic Sea Ice –A Case Study 
from Ice Stations during 4th CHINARE in 2010 
Wentao Xia 
 
Abstract 
 
Assessing Arctic snow/ice surface albedo change is essential to understand local energy budget and ice/albedo 
feedback under global warming scenario. In-situ measured albedo data played essential role for large scale 
remote sensing monitoring of albedo change by providing ground truth reference. The direct analysis can also 
give substantial information for the spectral albedo change variation by time location and object been observed. 
The case study for the in-situ albedo measurement during the long term ice station of 4th Chinese Arctic 
Research Expedition (CHINARE) with two portable spectroradiometers collecting data for snow and melt pond 
objects in 7 low latitude short term ice stations and 1 high latitude ice station. 
 
Results showed the changes of surface albedo for various ground objects in different latitude, and the rapid 
reduction of albedo in the summer melt season. The snow albedo tend to be 0.65~0.69 in the low latitude and 
marginal ice zone, and reduces from 0.86 to 0.67 in one week during the high latitude long-term ice station. The 
melt pond object tend to be various, there are water, refrozen ice surface, and sometimes-snow covering the 
melt pond. The melt pond snow are only seen in the long term ice station, which have albedo of 0.75 to 0.55 in 
one week. The melt pond ice object tend to have a 0.38 to 0.61 albedo, which varies greatly in different 
latitudes. The melt pond water tend to have a higher albedo of 0.27, versus the sea water albedo of 0.18. Such 
rapid decreasing of sea albedo in polar region and marginal ice zone contribute much to the surface ice/albedo 
feedback and could significantly contribute to the rapid shrinking summer sea ice extent in Arctic. 
 
(Related Session: Academic Research Topics in Environmental Measurement and Monitoring) 
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SW-846: What You Need to Know 
Amy Dahl 
 
Abstract 
 
The purpose of this poster is to provide the public with current information regarding “Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods,” also known as SW-846, published by EPA’s Office of 
Resource Conservation and Recovery (ORCR). Topics to be covered will include:  
 

• Final Update V for SW-846 – highlights of important changes to methods and chapters, including 8000, 
5021, 6010, 6020, and Chapters 1 and 2 

• Update VI – target list 
• New lead bioaccessibility Method 1340 
• Helium shortage and its impact on SW-846 
• Hexavalent chromium method development 
• Updated toxaphene Method 8276 to include fish tissue 
• Leaching Environmental Assessment Framework – summary of latest SW-846 methods 1313, 1314, 

1315, and 1316 for characterizing leaching behaviors of waste materials developed in collaboration with 
Vanderbilt University 

• Methods Information Communication Exchange (MICE) Service – updated frequently asked questions 
(FAQs) online 

(Related Session: EPA Approval of Innovative Approaches to Monitoring) 
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Performance of Method 8270 Using Hydrogen Carrier Gas on Bruker 
SCION GC-MS 
Ed George, Bruker Corporation 
 
Abstract 
 
USEPA Method 8270 for semi volatiles is used by laboratories to measure a mixture of acids, bases, and neutrals 
in a wide variety of matrices. Sample extracts can range from clean water to sludge coming from superfund 
clean-up sites. The complexity of these extracts combined with the increased sensitivity of newer GC/MS 
systems (lower reporting limits) demand a robust instrument that is easy to operate and maintain.  
Adding to method complexity is the uncertainty in both cost and supply of helium, forcing some laboratories to 
consider hydrogen as carrier gas. Hydrogen is not an inert gas- it is reactive and can be an explosion hazard if 
allowed to build up in either the GC oven or manifold of a mass spectrometer. The Bruker SCION GC-MS 
Hydrogen Carrier Package will ensure safe routine operation, with little or no performance change for EPA 
Method 8270. A unique axial ion source design provides excellent robust operation and minimizes unwanted 
protonation and spectral distortions. In addition, the Gas Chromatograph with Bruker Split/Splitless (SSL) 
injector and inert pathway prevent compound degradation and reactions with hydrogen. 
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Analysis of PCB Arochlors Utilizing GC Tandem Mass Spectrometry 
Dale Walker, Agilent Technologies 
 
Abstract 
 
The poster demonstrates the applicability of GC tandem mass spectrometry to monitor exposure to PCB 
Arochlors in matrix. The same methodology is also applied to matrices such as gas-phase air, particulate phase 
air, sediment and sediment pore water. Human health studies concluded that PCB Arochlors are probable 
carcinogens and exposure can also result in deleterious effects on the immune, reproductive and endocrine 
systems. 
 
Traditionally the analysis for PCB Arochlors is done by GC Electron Capture Detector (ECD) methodology. 
Historically a traditional single stage GCMS system has lacked the ability to achieve the detection limits of an 
ECD due to matrix interferences. 
 
In this study we employed the use of a GC-tandem mass spectrometry (GC-MS/MS) The GC-MS/MS not only 
achieved but surpassed the required detection limits of the traditional GC ECD detector. In addition to achieving 
the detection limits the system also offers confirmation of the compound by using the individual Congener 
groups to positively identify the compounds by utilizing both the GC retention times and the MRM transition for 
the Arochlor. Comparing the data with that obtained via GC-ECD suggests that GC-MS/MS is an appropriate tool 
and offers a confirmatory technique. Labs may now expand GC-MS/MS for the analysis of PCB Arochlors in 
matrix.  
 
(Related Session: Operational and Advocacy Issues Impacting the Environmental Laboratory Industry) 
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Comparison of US EPA 245.7 to ISO 17852 and ISO 12846 Using 
CVAAS and CVAFS 
David Clarke 
 
Abstract 
 
The methods governing the quantification of Hg in drinking, surface, ground, and waste water are promulgated 
by the US EPA and based on cold vapor sample introduction. Similar methods can be found in the EU; however, 
these methods are published by the International Standards Organization. In this study two separate 
comparisons are made between US EPA and similar ISO methods. The first comparison is made between US EPA 
245.7 and ISO 17852 using cold vapor atomic fluorescence. The second comparison is made between US EPA 
245.7 and ISO 12846 using cold vapor atomic absorption. The objective of this study is to highlight advantages 
and disadvantages of each of these methods to both atomic absorption and atomic fluorescence mercury 
analyzers. Several sample preparation differences are highlighted and optimized. A groundwater standard 
reference material (ERM-CA615) was used as a matrix standard.  
 
(Related Session: Topics in Drinking Water) 
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Complete Determination of Acids, Bases, and Neutrals in Water 
Using Mixed-Mode Solid Phase Extraction for EPA Method 8270 
Xiaoyan Wang 
 
Abstract 
 
An accurate, precise, and cost-effective method has been developed for EPA Method 8270 water analysis using 
mixed-mode solid phase extraction and GC/MS detection. Compared to liquid-liquid extraction which requires 
multiple extractions at two pH values and the consumption of a large amount of organic solvents, this newly 
developed method needs only one extraction at one pH. The overall average recovery and relative standard 
deviation was found to be 94.7% and 3.1% for 137 target analytes and 6 surrogates analyzed in this study. 
Method detection limits ranged within 0.26-3.08 ppb based on seven replicate extractions of 500 mL fortified 
reagent water samples. This innovative approach has also been applied to lake water samples with acceptable 
recoveries and relative percentage differences. High throughout can be achieved by extracting multiple samples 
simultaneously using SPE manifold with multiple positions. 
 
(Related Session: Advances in Sample Preparation and Clean-up) 
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Data Quality Screening Using Trend Charts 
Roseanne Sakamoto 
 
Abstract 
 
While data validation and quarterly reports are necessary deliverables for long-term project review, they may be 
of limited use in helping a project manager quickly track the quality of work performed under a Quality 
Assurance Project Plan (QAPP) in near real time. Trend charts are being piloted in Region 9. They are a visual 
method for tracking QAPP implementation and the quality of data produced under the QAPP. Trend charts may 
cover field sampling QC results, analytical laboratory QC and sample results, number of field and laboratory 
audit findings, and percentage of data validation performed.  
 
Trend charts graphically present what is communicated in data validation reports for specific contaminants of 
concern. The charts provide information on laboratory performance in calibration, continuing calibration, 
laboratory control sample, laboratory control sample duplicate, matrix spike, matrix spike duplicate (or 
deuterated compound recoveries), and blank results. Field sampling performance in duplicate and blank sample 
collection are also being charted and monitored. Cumulative information on the percent of data validated, 
audits conducted may also be included. Field and Laboratory QA/QC criteria are based on QAPP and Field 
Sampling Plan (the +/- 15% or 20% precision and accuracy) established criteria.  
 
By reading the trend charts, anyone, with or without chemistry expertise, may easily, transparently determine 
whether the project is in conformance with the plans and whether data quality objectives are being met. It is 
recommended, however, that a chemist be consulted when making a critical decision based on the data 
provided in the trend charts.  
 
A paper discussing its use may be accessed at: http://www.epa.gov/region09/qa/pdfs/TrendCharting.pdf    
-- The opinions expressed in the paper and poster presentation are those of the authors and do not necessarily 
reflect the view of the US EPA, unless stated otherwise (e.g., requirements, regulatory citation). Mention of any 
trade names or commercial products does not constitute endorsement or recommendations for use. -- 
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Evaluation of a Device for Preparing Calibrated Air Sampling Tubes 
That Mimics Real Air Sampling Conditions 
Katherine Stenerson 
 
Abstract 
 
Spiking calibration standards onto air sampling tubes in order to generate calibration curves and conduct 
desorption efficiency and breakthrough studies can be a difficult task. One approach is to inject a liquid standard 
directly onto sample media using a micro-syringe. However, this technique has a major drawback; the 
compounds in the calibration standard are dispensed in the liquid form, which does not realistically mimic how 
the real air samples are taken. For example, in a multi-bed thermal desorption tube if spiking is done directly 
onto the first adsorbent bed (which is the weakest), some of the compounds in the calibration standard will 
never be exposed to the later beds, which contain the stronger adsorbents. In a real situation, some compounds 
always move from the first bed into subsequent beds while sampling is taking place. 
 
Ideally, when preparing calibration standards, the spiking technique used should mimic conditions in which the 
air sample was taken in the field. A sample prep device, known as ATIS which stands for "adsorbent tube 
injection system" was specifically designed for the task of spiking air sampling tubes. It incorporates the 
technique of “flash vaporization” to completely vaporize a liquid calibration standard and transfer it to sampling 
media, mimicking the behavior of real air samples. The device consists of injection glassware housed in an 
aluminum block that heats to vaporize the calibration standard. A stream of gas flowing through the injection 
glassware carries the vaporized compounds onto an adsorbent tube which is attached to the device. The 
research presented will demonstrate the use of the ATIS, compare the reproducibility of different spiking 
techniques, and illustrate the different factors that can affect accuracy and precision. 
 
(Related Session: Air Methods/Monitoring)  
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Evaluation of an Automated Air Sampling System: LESS™ 
Kyle Hunt, Signature Science LLC 
 
Abstract 
 
Manually collecting SUMMA® canisters or sorbent tubes during vapor intrusion (VI) monitoring typically employs 
a single device to collect single samples with limited duplicates or distributive pairs. Such labor and equipment 
intensive sampling provides limits spatial and temporal data while also limiting the capability to record flow 
rates and sample durations real-time. Signature Science developed LESS™, a fully programmable, constant flow 
air sampler with an integrated micro-controller and data acquisition system that can collect up to 28 discrete air 
samples including simultaneous duplicates using a common manifold. Flow rates range from 5-750 mL/min.  
To validate this new collection system against traditional technologies, comparison thermal desorption tubes 
were collected using LESS™ and a manual air sampling pump in a controlled laboratory test against 109 
compounds (nC2 – nC12). Individual, duplicate, or distributive volume pair samples were collected to determine 
recoveries, false-positives, and false-negatives at safe sampling volumes.  
 
Fifty-four (54) of 109 targets were quantified by a third-party NELAC accredited laboratory using EPA’s Method 
TO-17. Remaining analytes were reported as TICs yielding total detections of 103 analytes: the exception being 
the most volatile hydrocarbons (acetylene, ethylene, ethane, and propane), 1-butanol, and methanol (spiking 
solvent). False-negatives were observed for 3 compounds at the 1 ppb-v concentration: 2-hexanone (31%), 
naphthalene (6%), and acetone (3%). Blank samples reported false-positives for acetone, hexachlorobutadiene, 
1,2,3 - and 1,2,4-trichlorobenzene, with levels at or near the analytical reporting limit.  
At all test concentrations and collection volumes, LESS™ recovered the target analytes at similar precision and 
accuracy as the traditional manual pump. Recoveries for both were between 80% and 180% with correlations at 
or above 0.90. 
 
In the spring of 2012, LESS™ was employed in a VI study at Hill AFB in Utah. The study was a long-term 
characterization of VI over diurnal sampling events across a year to estimate the changes in contamination levels 
over time. Typically, sampling methods for VI collect infrequent samples using SUMMA® canisters over a 24-
hour time period. This approach produces limited sample data that may not accurately assess VI occurrence or 
the magnitude. Using a LESS™ manifold based sampler, continuous collection (at 4-hour intervals) over a five-
week period showed the utility of dense sampling and the results demonstrated periods of vapors associated 
with VI in February and March, with less frequency episodes toward the end of sampling period.  
For each collection event described above, this poster will present the data and summarize the findings. 
 
(Related Session: Air Methods/Monitoring)  
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Extraction Methods Versus Phenol Recoveries in a Single-Blind 
Performance Evaluation Study 
Amanda Cover, Environmental Standards 
 
Abstract 
 
Twelve commercial laboratories participated in an annual single-blind performance evaluation (PE) study as 
required under an industrial client’s corporate laboratory program. The PE study was performed to determine 
the accuracy of the laboratory reported results when compared to known values and to ensure compliance with 
client analytical and reporting quality assurance requirements. A review of the semi volatile organic compound 
(SVOC) results performed by SW-846 Methods 8270C and 8270D exhibited a large discrepancy in the reported 
results for phenol. Upon, further review, it was discovered that the laboratories that prepared the SVOC PE 
sample using Method SW-846 3520C had higher phenol recoveries and higher recoveries for surrogate 
compound phenol-d5 than the laboratories that utilized SW-846 Method 3510C.  
 
This presentation will focus on the SVOC preparation methods SW-846 Methods 3510C and 3520C and their 
impact on phenol and substituted phenol recoveries in the single-blind performance evaluation (PE) Study.  
(Related Session: Advances in Sample Preparation and Clean-up) 
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ISO 17025 Accreditation of U.S. National Guard Weapons of Mass 
Destruction—Civil Support Team Mobile Laboratories 
Molly Isbell 
 
Abstract 
 
In the United States, responsibility for managing the consequences of the release of a Weapon of Mass 
Destruction (WMD) involving chemical, biological, radiological, nuclear, or high-yield explosive (CBRNE) falls to 
the civil emergency management structure. In 1999, the U.S. Congress established dedicated response teams 
within the National Guard to aid civil authorities in the event of a domestic terrorist event involving WMD. 
Currently, there are 57 full-time National Guard WMD-Civil Support Team (WMD-CST) units, with one in every 
state and U.S. Territory (and two in New York, California, and Florida). These quick-response units are designed 
and trained to support the response to a CBRNE event by identifying agents and other substances, advising on 
response measures, and assisting with requests for additional military support.  
 
Each WMD-CST unit consists of 22 highly-trained, full-time National Guardsmen operating under federally 
approved CBRNE response doctrine. In addition to other specialized response capabilities, each team has a fully 
autonomous mobile analytical laboratory designed for field identification of chemical and biological agents, as 
well as toxic industrial chemicals/toxic industrial materials (TICs/TIMs) and radionuclides.  
 
In an effort to standardize analytical practices and procedures across the CST community and bolster the 
technical credibility and defensibility of analytical data generated by the CST laboratories, the National Guard 
began an initiative in 2007 to achieve ISO/IEC 17025 accreditation for all of the CST mobile laboratories. To 
support this effort, Signature Science developed and assisted with the implementation of an over-arching quality 
management system to meet the requirements of the ISO 17025 standard in the context of the CSTs’ unique 
mission and capabilities. Today, 24 of the 57 teams, plus the National Guard Bureau CST Program Office have 
achieved ISO 17025 accreditation.  
 
This poster provides information about the unique approach and challenges associated with this accreditation 
effort. For example, development of the quality program required addressing the complexity of a joint state and 
federal military command structure along with uniquely military procurement, training, and methods 
development efforts. In addition, the quality management system needed to take into account the CST mission 
of qualitative identification of threat agents for purposes of response action, as opposed to a more traditional 
environmental paradigm of quantitative analysis in support of regulatory decision making. The system that has 
been developed and implemented meets ISO/IEC 17025 requirements as well as the needs of the CST mission, 
where quantitation is of little importance, while false positive and false negative errors potentially have life and 
death consequences. Finally, a comprehensive proficiency testing program has been established that fully covers 
a wide range of analytical methods involving identification of biological pathogens, select toxins, chemical 
warfare agent-related chemicals, TICs/TIMs, and explosives, in environmental matrices, on various collection 
media, and in samples of powders, liquids, soils, sludges, and vegetation, and for microscopical characterization 
of unknown samples. 
 
(Related Session: Laboratory Accreditation)  
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Reduced Volume Technology: Modernization of Collection & 
Preparation Techniques in Extractable Organic Analyses 
Judith Morgan 
 
Abstract 
 
The Environmental Protection Agency (EPA) requires the use of approved methods to analyze samples for 
compliance purposes. For semi-volatile organic analyses, the current traditional methods typically require a 
sample volume of 1000mLs for sample preparation, followed by Gas Chromatography, Gas 
Chromatography/Mass Spectrometry, or High Performance Liquid Chromatography. This technique requires a 
substantial use of the toxic solvent Methylene Chloride. The preparation time, sample handling, sample 
collection time and solvent use can be significantly reduced by the use of new and innovative micro extraction 
techniques. The information presented will be centered on innovations in sample preparation techniques 
combined with Large Volume Injection Technology that provides options to reduce the use and exposure to 
solvent and results in significant benefits to the client sample collection process, environment, and laboratory 
analytical process.  
 
New methods in SW-846 and the flexibility of existing methods has allowed for technology that provides 
advancements that are reshaping the focus of the analytical industry. While there is no replacement chemical 
for the widely used extraction solvent (methylene chloride) that is required in the current suite of approved EPA 
methods, there are ways to reduce its use and with no sacrifice to quality. ESC has enhanced and retooled 
traditional organic sample preparation with validation of two new choices that result in reduced sample 
collection volume and subsequent decreased solvent volume. In order to preserve detection levels, Large 
Volume Injection technology on traditional GC and GC/MS instrumentation is necessary. Method 3511 brings 
the required volume of 180mLs solvent, in traditional liquid-liquid extractions, to a mere 2mLs, which is a 98.9% 
reduction in solvent. The enhanced version of Method 3510 reduces the solvent volume by 90%. In addition, the 
sample size is reduced to 40mL for 3511 and 100mL for the enhanced 3510.  
 
Aside from the obvious benefits, there are some hidden savings that are notable. The smaller container is easier 
to handle and pack, thus reducing breakage and bulkiness of field supplies, not to mention the additional benefit 
where a low purge well exists. In addition, the overall individual container weight is reduced by ~95%, making 
cooler size smaller and lighter, resulting in less fuel to transport and finally less waste for disposal. The analytical 
data shows that both techniques are equal to or superior to their traditional larger volume counterparts.  
 
(Related Session: Advances in Sample Preparation and Clean-up)  
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Study of Snow Cover Dynamics in Upstream Area of Heihe River 
Using Time Series MODIS Data (2002–2012) 
Yunbo Bi 
 
Abstract 
 
Snow cover is an important water source of major Asian rivers and greatly influences water availability in the 
downstream areas. In this study, snow cover dynamics of the upstream areas of Heihe River in the northwestern 
China during hydrological years 2002–2012 (September through August) are examined using the flexible 
multiday combined MODIS snow cover products. The time series of multiday, seasonal, and annual snow 
covered area (SCA), snow covered days (SCD), peaks of maximum SCA, and snow cover index (SCI) for each 
hydrological year (HY) are examined. Results show that the HY2008 had the greatest snow cover distribution and 
HY2003 had the smallest. Temperature data from A’rou freeze/thaw observation station is used to represent the 
low valley temperature and temperature data from Yeniugou cold region hydrological station are used to 
represent the high mountains temperature in upstream area of Heihe River. The deseasonal temperature data 
and snow cover data showed high correlation (r=0.89, p<0.01) with the SCA data in a 76 days lag. To investigate 
the influence of the snow cover dynamics, we will further examine the interrelation between SCA and runoff in 
the region.  
 
(Related Session: Academic Research Topics in Environmental Measurement and Monitoring) 
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Using Automated Sample Prep to Streamline Laboratory 
Accreditation 
Philip Bassignani 
 
Abstract 
 
The presentation will cover the usage of FMS automated Pressurized Liquid Extraction and Solid Phase 
Extraction coupled with Power Prep multi column clean-up procedures to rapidly develop method validation for 
POPs analysis accreditation with minimal staff. The focus being to provide a successful and proven blue print for 
startup labs to follow resulting in accreditation. 
 
Analytes covered will include Dioxins/Difurans, PBDEs, PCBs and PAHs analyzed by a variety of analytical 
platforms from Single Quadrapole MS, Triple Quadrapole MS and HRMS. 
 
The presentation will cover sample extraction of Tissue, Serum, soil/sediment and Aqueous samples and their 
respective extract clean-ups, as well as the respective analysis. Data included will be performance recoveries, 
RMs and CRMs, and PT samples.  
 
Conclusions show that using the FMS total prep platform can result in multi-component accreditation in the 
absolute shortest time duration. Further, the accreditation blue print provided can be easily transferred to start 
up lab seeking accreditation for the fore mentioned analytes. 
 
(Related Session: Advances in Sample Preparation and Clean-up)  
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Volatiles in Air: Active vs Passive 
Elizabeth Winger, Calscience Environmental Laboratories, Inc. 
 
Abstract 
 
Elizabeth Winger is the Air Program Director for Calscience Environmental Laboratories, Inc., located in Garden 
Grove California. Elizabeth has a wealth of practical experience and knowledge, having more than twenty five 
years of experience in environmental laboratory testing services. She has been the Air Program Director at 
Calscience for the last two years, previous to that she served for twelve years as the Laboratory Director for the 
air testing services division of a national laboratory network. Previous to that Elizabeth was employed by an oil 
company. Elizabeth attended the University of California at Santa Barbara where she earned a degree in 
Biological Sciences with a minor in Chemistry. 
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Abousaeedi, Nazy  
Ms. Abousaeedi has been working for CSC for over 20 years supporting EPA Analytical Services Branch (ASB) in 
their effort to provide analytical data of known and documented quality to its customers in a cost-effective and 
efficient manner. Ms. Abousaeedi leads and manages CSC's Monitoring Program Management Offering 
(DatAssess). 
 
DatAssess is CSC's proven turn-key solution for managing the entire cradle-to-grave lifecycle of environmental 
and public health monitoring program activities and providing data monitoring, scheduling, tracking, automated 
data compliance, validation/usability, reporting and data management support. 
 
Education and professional degrees: 

• MS in Chemistry 
• Certified Project Manager Professional (PMP) 

 
Contact Information: nazy@fedcsc.com; 703-818-4233 
 
Aneja, Viney 
Viney Aneja is a Professor in the Department of Marine, Earth, and Atmospheric Sciences, North Carolina State 
University. He obtained his B. Tech. degree in Chemical Engineering from the Indian Institute of Technology, 
Kanpur, India; and MS and Ph.D. degrees from the Department of Chemical Engineering, N. C. State University, 
Raleigh, N.C. Before joining the faculty of the Department of Marine, Earth, and Atmospheric Sciences at N. C. 
State in 1987, he conducted and supervised research at Corporate Research and Development, General Electric 
Company, New York, and Northrop Service, in Research Triangle Park in the areas of environmental science and 
engineering and separations technology. In 2001 he was also appointed Professor of Environmental Technology, 
Department of Forestry and Environmental Resources. In addition, he has been a visiting professor at the 
University of Uppsala, Sweden in 1979; at Jawahar Lal Nehru University in New Delhi, India in 1980; and at the 
Arrhenius Laboratory in Stockholm, Sweden in 1985. The U.S. Secretary of Agriculture appointed him as a 
member of the U.S. Agricultural Air Quality Task Force. He was a member of the US Environmental Protection 
Agency’s Science Advisory Board Environmental Engineering Committee; and is also a member of the US EPA’s 
SAB Integrated Nitrogen Committee, and EPA's Science Advisory Board (SAB) Estimating Air Emissions from 
Animal Feeding Operations Panel. He is a Member Representative of the University Corporation for Atmospheric 
Research, Boulder, CO. 
 
Dr. Aneja’s industrial and academic research contributions have been extensively recognized. He won the Noryl 
Division Proprietary Innovation Award from General Electric in 1983, the Air Pollution Control Association Award 
for Distinguished Service in 1984, the General Electric Managerial Award in 1986, and at North Carolina State 
University he received the 1991-92 Outstanding Extension Service Award. In 1998 the Air and Waste 
Management Association gave him its Frank A. Chambers Award, the Association’s highest scientific honor; in 
1999 he became a Fellow of the Association; in 2001 he received the Association’s Lyman A. Ripperton Award 
for distinguished achievement as an educator. He is the recipient of the 2007 North Carolina Award in Science, 
the highest award a civilian can receive from the Governor of North Carolina. In 2009 he received the Senior 
National Research Council (NRC) Research Associateship. In 2010 he received Distinguished Alumnus Award 
from the Indian Institute of Technology Kanpur, India. In 2010 he was invited by the U.S. White House Council on 
Environmental Quality to assist in the BP Gulf Spill. 
 
At North Carolina State University Dr. Aneja has developed one of the nation’s leading agricultural air-quality 
research programs (http://www.meas.ncsu.edu/airquality). He has published over 150 scientific papers, 120 
book chapters and conference proceedings scientific papers, 45 technical reports, 5 US patents, and two books 
on his research. Dr. Aneja has directed 7 post-doctoral fellows, 13 doctoral dissertations, and 37 masters’ theses. 
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Much of his work has focused on the science needed to make important decisions on environmental, bio-
resource, and climate policies in North Carolina and the nation. He has conducted research on natural and 
anthropogenic emissions of nitric oxide, ammonia, and sulfur compounds and demonstrated the important roles 
of these substances in ozone formation and gas-to-particle conversion. His research on atmospheric 
photochemical oxidants in the North Carolina mountains has clarified the role of long range transport of 
pollutants and impact of these compounds on the formation of acid rain and on the damage to trees at high 
elevation. His most recent research has concentrated on the critical issue of the contribution of animal feeding 
operations to air quality; quantifying the emissions, transformation, transport and fate of pollutants in the 
environment, and climate. His contributions have been featured on CNN, ABC, CBS, NBC, National Public Radio, 
Public Broadcasting Service, The New York Times, Associated Press, Environmental Manager, and Fortune 
magazine. Dr. Aneja’s research has enjoyed support from a broad base of public and private sources. While 
conducting his extensive research, Dr. Aneja has maintained a heavy teaching load. He teaches a large and 
popular introductory courses (Introduction to Weather and Climate), an two upper division air quality course 
(Fundamentals of Air Pollution; and Fundamentals of Air Quality and Climate Change), and graduate courses, 
and has also given numerous short courses to public and private sector audiences. 
 
Dr. Aneja has a long and distinguished record of public service, and he has been frequently sought as a lecturer 
and consultant to the Federal and State governments, professional societies, international organizations, and 
the private sector on issues related to environmental science and public policy. He was invited to visit the 
University of Munich, Germany in 1988 to discuss the problem of forest decline; to Berlin, Germany, during 1992 
to discuss environmental issues in Eastern Europe; the Ministry of International Trade and Industry, Japan, in 
1994 to discuss urban and rural air quality; to the University of Sydney, Australia, and Hebrew University, 
Jerusalem, Israel in 1996 to discuss environmental issues; and the Ministry of Agriculture, Rome, Italy, in 1999 to 
discuss the role of intensively managed agriculture on the environment; and New Delhi, India in 2011 to discuss 
air quality, sustainability, and climate change. In 2000 he was a member of the North Carolina Delegation to the 
Netherlands on Agricultural Air Quality, and in 2001 he was leader of the U.S. Department of State Delegation to 
France on Environment Science and Technology. In 1990 Dr. Aneja served on the NASA panel for the selection of 
NASA Specialized Centers for Research and Training; and from 1994 to 2000 he served on the Exam Advisory 
Committee of the Institute of Professional Environmental Practice. From 1987-90 he served as the Site Director 
for the Mountain Cloud Chemistry Program. In 1990 he was appointed the Mission Scientist for the “Southern 
Oxidant Study"; in 1994 he was appointed Program Scientist for the U.S. EPA and NSF funded Project "NOVA"; in 
1996 he was appointed the Science Team Leader for the North Carolina Department of Environment and Natural 
Resources Program on "Atmospheric Nitrogen Compounds: Emissions, Transport, Transformation, Deposition, 
and Assessment,” and in 2001 he was appointed Program Scientist and Principal Investigator for the Animal and 
Poultry Waste Management Center/ Smithfield Foods funded Program OPEN (Odor, Pathogens, and Emissions of 
Nitrogen). He served as a member of the Technical Advisory Committee on North Carolina Environmental 
Defense Fund, a member of the North Carolina Progress Board; and serves as a Director of the Air and Waste 
Management Association, and Chair of the Association’s Education Council. He has served on the editorial 
boards of the journals Environmental Pollution, Chemosphere, Journal of the Air and Waste Management 
Association, and Environmental Manager; and currently serves as Editorial Board Member of the international 
journal Atmospheric and Climate Science; and Atmospheres; and Associate Editor for International Journal of Air 
Quality, Atmosphere, and Health; International Journal of Physical Review & Research International; 
International Journal of Applied Environmental Sciences; International Journal of Atmospheric Pollution 
Research; The Open Environmental & Biological Monitoring Journal; Journal of Marine Science: Research & 
Development; Journal of Environmental Research and Management; and the Scientific Journals International; 
and on the Reader Advisory Panel of Nature. 
 
Contact Information: vpaneja@ncsu.edu; 919-515-7808 
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Anumol, Tarun 
Tarun Anumol is a fourth year PhD student in the Department of Chemical & Environmental Engineering working 
with Dr. Shane Snyder at the University of Arizona. He earned his bachelors in Engineering in India and a M.S. in 
Civil & Environmental Engineering from Carnegie Mellon University in Pittsburgh. His research revolves around 
occurrence, fate and attenuation of trace organic contaminants in water with a focus on advanced treatment 
technologies like ozone and granular activated carbon. He is also responsible for developing analytical methods 
for the trace level detection of emerging organic contaminants including pharmaceuticals, pesticides, endocrine-
disrupting compounds (EDCs) and disinfection by-products in environmental matrices at the Snyder Research 
Lab. He has extensive experience using liquid chromatography, mass spectrometry and is currently working on 
time of flight instrumentation. 
 
Contact Information: tanumol@email.arizona.edu; 412-656-0490 
 
Askren, Daniel 
Dan Askren is the operation's manager of EPA's radiation monitoring network at the National Analytical and 
Radiation Environmental Laboratory in Montgomery, Alabama. He received his bachelor’s degree from Beloit 
College in Wisconsin and his masters and Ph.D. from the University of Georgia. Prior to joining EPA in 2006, he 
was a professor of geology for 14 years at Georgia Southwestern State University. 
 
Contact Information: askren.dan@epa.gov; 334-270-3422 
 
Baer, Travis 
Travis Baer is an Engineering Specialist at the San Antonio District Office, Field Operations, Oil & Gas Division of 
the Railroad Commission of Texas. Baer’s expertise includes well construction, design and plugging, oil and gas 
waste management, Railroad Commission oil and gas rules and regulations and reservoir modeling. His three 
years of well-rounded experience at the Railroad Commission include evaluation of completion and plugging 
proposals as they pertain to statewide rules and regulations, technical application review and permit writing for 
oil and gas waste management facilities and activities and participation in rulemaking for well casing, cementing, 
drilling and well control. His primary focus and duties have been on oil and gas well drilling, completion and 
production operations in the Eagle Ford Shale and south-central Texas region. Baer earned an Outstanding 
Service award by the RRC in Fiscal Year 2012 for his role in providing technical assistance and training to new 
employees in Surface Waste Management while taking on his new duties in the Field Operations. Baer is a 
member of the Society of Petroleum Engineers and is the Commission representative for the Environmentally 
Friendly Drilling program run by Texas A & M University and the Houston Advanced Research Center. He 
graduated in December 2008 with a BS in Petroleum Engineering from the University of Texas at Austin. 
 
Contact Information: Travis.Baer@rrc.state.tx.us; 210-227-4822 
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Bagawandoss, Kesavalu 
Education: 

• J.D. Southern University Law Center 
• Licensed to practice Law in Louisiana 
• Senior Associate Editor, Southern University Law Review 
• Ph.D., Engineering (Environmental Science), University of Oklahoma 
• M.S., Chemistry, Wichita State University 
• B.S., Chemistry, Loyola College, University of Madras, Madras, India 

 
Professional Experience: 

• Currently serves as a Corporate Technical Director for Accutest Laboratories 
• Served as a Laboratory Director for Environmental and the AIHA program 
• For 6 years, performed Data Validation & Laboratory audits; Provided Litigation Support Services and 

served as an Expert witness; Involved in data management using TerraBase software with ArcGIS; 
Provided advice and witnessed sample collection; Provided Analytical Services for the US EPA, Superfund 
Program for various analytical protocols for 20 years. 

 
Contact Information: drdoss@accutest.com; 713-271-4700 
 
Bensigner, Marlin 
Owner of Chromtec, LLC 
 
Education: 

• BS Chem. Engineering, Univ. of Michigan 
• BS Chemistry and Physics, Western Mich. Univ. 
• MS Analytical Chemistry, Western Mich. Univ. 
• MS Physical Metallurgy, Western Mich. Univ. 

Jobs: 
• Sealed Power Corp – QC Manager of 3 Cast Iron Foundries; Member of Metallurgy Department Product 

and Process Development Dept. 
• Kalamazoo Spice Extraction Co., QC Manager; Process Development Manager; Analytical Method 
• Development Manager 
• Parke Davis (Warner Lambert) – Analytical Method Development Dept. and Process Development Dept. 
• On Jan 1, 1980 Bensinger formed Chromtec 

Chromtec, LLC was conceived as a Process Development consulting company to assist spice extraction 
companies in India, Africa, South America and Mexico. Production techniques Bensinger utilized ranged from 
Liquid-Solid Extraction to Super Critical Extraction; Solvent Removal and Purification; Natural Product 
Purification and accompanying analytical techniques to control these processes in the areas that these plants 
were located. 
 
The most memorable contribution to pushing back the “frontier of science” for Bensinger was the determination 
of the pungencies of the 5 major capsaicinoids in hot peppers. This took a team of skilled researchers under his 
direction at Kalamazoo Spice Extraction Co. from 1971 to 1974. This work still stands today and is used as the 
measure to determine pungency by instrumental means (ASTA 21.3 and AOAC 995.03). 
 
Contact Information: chromtec@bellsouth.net; 575-521-4281
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Boyd, JoAnn 
JoAnn Boyd, BS/MBA, is the quality assurance manager for Southwest Research Institute Chemistry & Chemical 
Engineering Division. She is the management representative for the ISO 9001:2000 Quality System, chairs the 
Division Quality Council, and is the division representative for the SwRI Quality Council. Ms. Boyd has Lead 
Auditor training for ISO 9001:2000, ISO 17025, and NQA-1 requirements. Ms. Boyd has extensive experience in 
establishing and coordinating quality programs such as ISO 9001:2000, ISO Guide 17025 and 17020, Good 
Laboratory Practice (GLP), Current Good Manufacturing Practices (cGMP) in support of pharmaceuticals, and a 
number of government regulatory quality programs. She served as Chairman of the Accreditation Process 
Committee for Institute for National Environmental Laboratory Accreditation (INELA) in support of NELAP. She is 
currently on the Consensus Standards Board, Field Monitory, Policy, and Laboratory Standards Accreditation 
Committees with The NELAC Institute. Ms. Boyd is currently Chairman of the Beyond Compliance Specialty 
Section committee for the Society of Quality Assurance (SQA). Ms Boyd has extensive knowledge and experience 
in establishing quality programs, data validation, laboratory and field audits and surveillances, and developing 
and performing training programs. 
 
Contact Information: jboyd@swri.org; 210-522-2169 
 
Burnett, David 
David Burnett is the Director of Technology for the Global Petroleum Research Institute (GPRI) and is the 
Research Project Coordinator for the Department of Petroleum Engineering. He currently serves as the one of 
the Managing Partners of the U.S. RPSEA Environmentally Friendly Drilling System Technology Integration 
Program representing a $5 million joint partnership among university/industry and government organizations 
dedicated to reducing the impact of O&G operations in environmentally sensitive areas. In addition through 
GPRI, he leads a research team developing advanced membrane filtration technology to reduce waste water 
volumes at rig sites, including flow back fracturing fluids. He received the 2006 Hearst Energy Award for 
Technology in the oil industry and his research team recently received Gulf Publishing’s 2008 World Oil Awards 
(environmental, health and safety). 
 
Prior to coming to Texas A&M, Burnett was a Program Manager for BP’s Westport Technology Center (Houston) 
developing and managing research programs for oil and gas joint ventures. He has a B. S. and M.S. in Chemistry 
from Sam Houston State University and an MBA from Pepperdine University, Los Angeles California. 
 
Contact Information: burnett@pe.tamu.edu; 979-845-2274 
 
Burrows, Richard 
Dr. Burrows is the Director of Technical Services at TestAmerica. He has 27 years experience in environmental 
analysis and a Ph.D in analytical chemistry from the University of Bristol. 
He is currently Chair of the TNI Chemistry Expert Committee. 
 
Contact Information: richard.burrows@testamericainc.com; 303-393-1351 
 

NEMC 2013 Proceedings

- 2144 -



Cahill, Ed 
Vice President Asbestos Division 
 
Cahill has 18 years with EMSL and 30 years in the industry. Prior to his current position, he worked at Testwell 
Craig Laboratories, NorthEastern Analytical, and Children's Hospital of Philadelphia. He has a Bachelor's in 
Biology from University of Buffalo. He is a member of ASTM's Asbestos and Nanotechnology committees. He is a 
member of the Environmental Information Association. 
 
Contact Information: ecahill@emsl.com; 856-303-2565 
 
Capri, Julie 
Julia Capri is a Senior Program Manager at CSS-Dynamac Corporation. She has over 25 years of experience in 
U.S. EPA emergency response and laboratory operation programs, and possesses a B.S. and M.S. in Chemistry 
from Xavier University. She is the Program Manager for the PHILIS Operations and Maintenance Support 
Contract. PHILIS is a NELAP accredited emergency response mobile laboratory program for the U.S. EPA Office of 
Emergency Management’s CBRN Consequence Management Advisory Team (CMAT), and is a member of the 
Emergency Response laboratory Network (ERLN). PHILIS Mobile laboratories provide on-site organic analyses to 
support consequence management during national emergency and Superfund site cleanup response actions. 
 
Contact Information: Kaelin.Lawrence@epa.gov; 732-321-6625 
 
Cardona, Dwain 
Dwain Cardona is currently a Senior Applications Scientist for Thermo Fisher Scientific GC- GC/MS supporting 
both single quadrupole and triple quadrupole technology product line development. His experience includes 
analytical method development for contract pharmaceutical research and development labs with 9 years 
experience in chromatography and mass spectrometry. In recent years, Dwain has been collaborating with 
industry experts to develop a diverse range of applications on advanced mass spectrometry systems including 
the areas of forensic toxicology, metabolomics and environmental sample analysis with specific emphasis on 
migration from helium to hydrogen carrier gas in GC/MS. Dwain hopes to provide GC/MS users with a trusted 
resource for analytical challenges in their laboratories. 
 
Thermo Fisher Scientific 
Senior Applications Scientist 
3 Years 
Texas State University - San Marcos 
BA: Biology Minor: Biochemistry 
 
Contact Information: dwain.cardona@thermofisher.com; 512-251-1597 ext 1463 
 
Chakraborti, Sayan 
Mr. Chakraborti is a Senior Program Manager with MRIGlobal in their Kansas City office for the past 2 years 
leading the Energy and Environment group. He has more than 20 years of experience in supporting US 
government and industrial clients in hazardous and radioactive waste management, and in soil and groundwater 
remediation. He has bachelors and masters degrees in chemical engineering and an MBA. 
 
Prior to joining MRIGlobal, Mr. Chakraborti was with Weston Solutions where he provided project management 
support for a variety of projects in India, China, and the Middle East in Weston's Global Division. 
 
Contact Information: schakraborti@mriglobal.org; 816-753-7600 
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Chambers, Laura 
Laura Chambers is the Product Manager for the GCMS product line at Shimadzu Scientific Instruments (SSI) in 
Columbia, MD. A 20-year resident of Texas, Laura has worked in the field of analytical instrument development 
and product management for over 15 years, and took on the role of Product Manager at Shimadzu 
approximately one year ago. She holds a degree in analytical chemistry, and has over 25 years direct laboratory 
experience in commercial, academic, and research & development laboratories. 
 
Contact Information: lachambers@shimadzu.com; 410-381-1227 
 
Citriglia, Mark 
Mark Citriglia is currently the Manager of Analytical Services for the Northeast Ohio Regional Sewer District. 
Mark has a Bachelor’s of Science from Cleveland State University with a Major in Biology and a Minor in 
Chemistry. He has worked for the Northeast Ohio Regional Sewer District (NEORSD) for 23 years. He started at 
NEORSD in the Analytical Services department (laboratory) as a Wastewater Analyst, and has successfully gained 
the skills and knowledge to become the Manager of Analytical Service. Mark is a member of the Water 
Environment Federation, The NELAC Institute, and the Lab Safety Institute. Mark was the recipient of the 2007-
2008 Northeast Section Ohio Water Environment Association “Lab Analyst Award”, 2009 Ohio Water 
Environment Association “Lab Analyst Award”, and the 2010 Water Environment Federation Laboratory 
Excellence Award. 
 
Mark is a certified State of Ohio Wastewater Class III Operator and a Class IV Certified Wastewater Analyst. 
 
Contact Information: citrigliam@neorsd.org; 216-641-6000 
 
Cocanour, Scot 
Scot has been the CEO of Promium since 1998 when he and a partner founded the company. Since that time 
Promium has become the leader in providing laboratory information management systems (LIMS) to 
laboratories involved in environmental testing. Scot is trained as a chemist (Northern Arizona University) and 
previously owned and operated the largest laboratories in the Pacific Northwest until the company was sold to 
TestAmerica where Scot became an Executive Vice President. 
 
Contact Information: scocanour@promium.com; 425-286-9200 
 
Cook, Robin 
Mrs. Cook is the Regulatory Compliance Officer for the City of Daytona Beach. Her tenure includes 5+ years with 
the City, serving her first two years as Chemist, supervising the lab. Mrs. Cook earned a Bachelors’ Degree in 
Microbiology from the University of Florida. She currently holds the Treasurer position for Florida Society of 
Environmental Analysts (FSEA) and sits on the Microbiology committee for TNI. Her 17 years of experience in the 
industry include a position as laboratory analyst with a private utility company, Florida Water Services and then 
several years as a senior analyst in the Environmental Lab Division of Harbor Branch Oceanographic Institute 
along with volunteer positions on the TNI Quality systems committee. 
 
Contact Information: cookr@codb.us; 407-314-5743 
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Cowherd, Chatten 
Principal Advisor for Environmental Engineering MRIGlobal (formerly Midwest Research Institute). 
Headquartered in Kansas City, Missouri. More than 30 years of experience in field characterization of open 
sources with an emphasis on fugitive dust emissions and controls. 
 
Director of the Center for the Study of Open Source Emissions.  
PhD in chemical engineering from the Johns Hopkins University. 
35-year member of A&WMA with Fellow status. 
 
Contact Information: ccowherd@mriglobal.org; 816-360-5346 
 
Creed, Jack 
Received a Ph.D. from the University of Cincinnati in 1989 under Dr. Caruso and he has been working as a 
research chemist at the U.S. Environmental Protection Agency in the Office of Research and Development for 
the last 24 years. The major emphasis of the research areas that he has been involved with at the EPA are 
arsenic exposure assessment, arsenic treatment technologies and arsenic metabolism. 
 
Contact Information: creed.jack@epa.gov; 513-569-7833 
 
Dorman, Frank 
Frank Dorman is currently an Associate Professor at The Pennsylvania State University where he teaches and 
conducts research in Analytical Chemistry, Separations Science, and Forensic Chemistry. Frank has worked as a 
teacher, researcher and developer of gas chromatographic and liquid chromatographic instrumentation and 
applications for nearly 20 years. During this time, Frank has attained a global reputation in separations science, 
focusing on the fundamentals and applications of GC and HPLC techniques to solve complex analytical 
challenges. Frank has worked in organic and organometallic compound separations, as well as elemental 
analysis, sample preparation techniques, and is a highly-regarded teacher and presenter of complex techniques 
and concepts in separation science. Frank utilizes various chromatographic detection systems, including several 
types of mass spectrometers, and also is involved in the development and application of multidimensional 
chromatography (GCxGC). Frank has a B.S in Chemistry from Juniata College in Huntingdon, PA, and a Ph.D, in 
Analytical Chemistry from The University of Vermont. Frank has also worked in the environmental testing 
industry at ITS Environmental (1991-1996), then moving to Restek Corporation (1996-2010) as the Director of 
Technical Development. Frank also is an Adjunct Professor at Juniata College, where he has maintained various 
research projects and served as a part-time instructor since 2003. 
 
Contact Information: fld3@psu.edu; 814-863-6805 
 
Dupes, Lester 
Mr. Dupes is a Senior Quality Assurance Chemist with Environmental Standards, Inc., of Valley Forge, PA. He 
earned a Bachelor of Science Degree in Chemistry from Juniata College and is a Certified Environmental 
Analytical Chemist. He has total of 25 years of environmental chemistry experience (20 years with 
Environmental Standards) including mobile laboratory analysis, field and laboratory auditing, data validation and 
quality assurance consulting. 
 
Contact Information: ldupes@envstd.com; 610-935-5577 
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Duplan, Neno 
Neno Duplan is the founder, President, and CEO of Locus Technologies, a Silicon Valley-based environmental 
software company founded in 1997. Locus has pioneered the application of an online, on-demand model for 
data management in the environmental industry. 
 
Locus Technologies is in large part responsible for the creation of an emerging technical sector: the storage and 
management of environmental industry data using Cloud computing. These data include the mountain of 
complex information related to water quality, air emissions, energy consumption, greenhouse gasses, and other 
activities, which, in the past, had been stored in various distributed silo applications. 
 
Dr. Duplan earned a B.S. and Ph.D. degrees, in civil engineering from the University of Zagreb, Croatia and M.S. 
degree in civil and environmental engineering from Carnegie Mellon University. He has taught classes and was 
guest lecturer at Stanford, Carnegie Mellon, and U.C. Berkeley. Dr. Duplan is the author of more than 50 
technical papers on the use of technology in the environmental industry. 
 
Contact Information: neno@locustec.com; 650-960-1640 
 
Eaton, Andrew 
Dr. Andy Eaton is the Technical Director and Vice President of Eurofins Eaton Analytical, the largest potable 
water focused laboratory in the United States and a division of Eurofins, the world's largest food, environmental, 
and pharmaceutical testing company. He has a PhD from Harvard in Geochemistry and did post-doctoral work at 
CalTech. He has been at Eurofins (formerly MWH Labs) for more than 30 years and has served on numerous 
state, federal and industry working groups dealing with drinking water analytical methods and trends in 
reporting limits and method options. 
 
Contact Information: AndyEaton@eurofinsUS.com; 626-386-1125 
 
Elam, David L. Jr. 
David founded Summa Consultants, Inc. in 1999 after nearly 20 years in the technical consulting business. As a 
consulting scientist, David helps environmental science and engineering firms build successful enterprises 
through the practical application of project and quality management systems. His experience includes project 
management, business development, quality systems design and implementation, training, and consulting firm 
management. Before starting Summa, David was employed as a Vice President, Project Director, and Practice 
Leader for an Engineering News-Record (ENR) 25 Environmental Consulting and Engineering Firm. 
 
David is a Certified Manager of Quality/Organizational Excellence (CMQ/OE), a Project Management 
Professional (PMP), a Certified Industrial Hygienist (CIH), a Qualified Source Testing Observer (QSTO I-IV), and 
member of the American Chemical Society (ACS), the American Society for Quality (ASQ), the Air and Waste 
Management Association (AWMA), the Carolina Air Pollution Control Association (CAPCA), the Project 
Management Institute (PMI), and the Source Evaluation Society (SES). He holds an MS degree in Chemistry and a 
BS degree in Microbiology, both from Auburn University. 
 
Contact Information: delam@summaconsultants.com; 919-967-0500 
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Elnakat, Afamia 
Dr. Afamia Elnakat is an associate professor of research at the UTSA Texas Sustainable Energy Research Institute. 
She is also faculty of Environmental Science and Engineering at the University of Texas at San Antonio.  
Afamia’s research is dedicated to emphasizing living sustainably while alleviating environmental impacts. 
Utilizing her multidisciplinary knowledge and background in engineering, biology, geology, chemical fate and 
transport, and water resources, Afamia specializes in multidisciplinary approaches in assessing environmental 
policies and institutional barriers to facilitate cooperation between different entities. 
 
As a Registered Environmental Manager and with her private industry background, and commitment to 
community initiatives, Afamia has gained experience in technical, political and socioeconomical aspects of 
resource management. 
 
Contact Information: afamia.elnakat@utsa.edu; 210-458-5742 
 
Evans, Jessica 
Jessica Evans is the director of the standards development team at NSF International. She brings over 8 years of 
experience working and developing standards in the food, water, sustainability and health sciences areas. 
Jessica has a degree in Supply Chain Management from Michigan State University. Prior to joining NSF, she held 
a supply chain management role with a Fortune 500 company working in the aerospace, automotive and health 
care industries. 
 
Contact Information: jevans@nsf.org; 734-913-5774 
 
Farhat, Shahla 
Shahla K. Farhat, Ph.D. is an Environmental Scientist at GSI. Dr. Farhat specializes in the assessment and 
remediation of local and regional groundwater aquifer systems, fate and transport modeling, computer assisted 
tomography, infrared remote sensing, and Fourier transform infrared spectroscopy. She received a Ph.D. in 
Environmental Sciences and Engineering from the University of North Carolina at Chapel Hill. Dr. Farhat is the 
primary author of the "SourceDK Remediation Timeframe Decision Support System " software and “Low Risk 
Site Closure” guidance document developed by GSI for the Air Force Civil Engineer Center, and the "Mass Flux 
Toolkit", “Matrix Diffusion Toolkit”, and “Source Attenuation Tool” software tools developed by GSI for the 
Environmental Security Technology Certification Program (ESTCP). 
 
Contact Information: skfarhat@gsi-net.com; 713-522-6300 
 
Favela, Kristin 
Dr. Kristin Favela is a Senior Research Scientist in the Environmental Engineering and Monitoring Section within 
the Chemistry and Chemical Engineering Division at Southwest Research Institute in San Antonio, Texas. She has 
been with Southwest Research Institute for 5 years, and was previously with Tate & Lyle where she led programs 
associated with the identification and quantification of trace substances in food products. Dr. Favela's main area 
of expertise is the application of specialized mass spectrometric methods to solve complex problems in the 
areas of forensics, environmental monitoring, food chemistry, and bio-analytical chemistry. She received her 
Ph.D. in Chemistry at University of Arizona in 2005 and her B.S. in Chemistry, from Creighton University in 2000. 
 
Contact Information: kristin.favela@swri.org; 210-522-4209 
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Feyerherm, Fred 
Fred Feyerherm works for Agilent Technologies as a GC/MS Applications Engineer. Fred specializes in GC and 
GC/MS Pesticides, Semi-volatiles, Volatiles, Petrochemical, and Forensic Applications. Fred has developed many 
methods for the environmental industry, many branches of the federal government including the military, and 
numerous private laboratories. Fred has a BS in Chemistry from University of Houston. Prior to joining HP (now 
Agilent) in 1981, Fred was an analytical chemist at Dow Chemical in Freeport, TX. Fred has a total of 43 years gas 
chromatography experience, and 39 years GC/MS experience. 
 
Contact Information: Fred_Feyerherm@Agilent.com; 972-699-6424 
 
Forman, Ruth 
Principal Chemist at Environmental Standards, Inc. Ms. Forman has over 27 years of environmental analytical 
and chemistry quality assurance experience. Ms. Forman is a graduate of Franklin and Marshall College in 
Lancaster, Pennsylvania with a degree in chemistry, and she is a certified environmental analytical chemist and a 
Principal Chemist at Environmental Standards for more than 24 years. Ms. Forman serves on ELAB and on ASTM 
subcommittee on hydraulic fracturing. Ms. Forman has authored and peer-reviewed numerous published 
manuscripts relating to data validation and data usability, laboratory auditing, performance evaluation studies, 
and analytical data management. 
 
Contact Information: rforman@envstd.com; 610-935-5577 
 
Frans, Christina Mott 
Christina Mott Frans is a senior project chemist with EcoChem, Inc., Seattle, WA. She received her B.A. from 
George Mason University. After starting her twenty-year career at Viar & Compnay working on the Sample 
Management Office contract for EPA's Contract Laboratory Program, she decided it was time for a change of 
scenery and moved to beautiful Golden, Colorado, where she began gaining experience working in almost every 
aspect of an environmental laboratory. She worked for several different laboratories including TestAmerica, 
Environmental Science & Engineering, Actlabs, and at the on-site laboratory at the Rocky Mountain Arsenal. Her 
experience covered all laboratory areas with an emphasis on quality assurance. She is now managing data 
validation projects, conducting laboratory audits, and providing QA support for natural resource damage 
assessment (NRDA) projects. She currently resides in Auburn with her husband Ben, two terrific step children 
and their three horses. 
 
Contact Information: cmfrans@ecochem.net; 206-233-9332 
 
Fricker, Colin 
Professor Colin Fricker is managing director of CRF Consulting an international consulting firm specializing in 
microbiology of water, which based in the UK. Professor Fricker obtained his Ph.D. in microbiology from the 
University of Reading in 1987. In 1986, he was awarded the WH Pierce Prize for outstanding contributions to 
microbiology. He is an adjunct professor in the department of environmental sciences at Queens University, 
Kingston, Ontario, Canada. Professor Fricker has over thirty years experience in environmental microbiology, has 
edited five books, and published more than seventy peer reviewed publications. 
 
Contact Information: colinfricker@aol.com; 774-029-2101 
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Friedman, David 
2006 – Present Consultant 
Serve as a consultant to laboratories and instrument manufacturers in areas of business development, method 
validation, and market development. Serve as Technical Advisor to American Council of Independent 
Laboratories (ACIL). 
 
1985 - 2005 U.S. Environmental Protection Agency 
Senior advisor to senior management on monitoring issues, prepare policy papers and recommendations, serve 
as Executive Director of Agency’s Forum on Environmental Measurements (i.e., EPA’s senior management 
measurement policy organizations), prepare speeches for senior management, conduct special studies and 
programs, manage technical program to convert former Soviet bioweapons laboratory to an environmental 
monitoring/commercial analytical services laboratory, serve as internationally recognized expert on 
environmental monitoring and measurements, oversee EPA effort to establish a national environmental 
laboratory accreditation program, initiate and oversee major public communication and outreach programs such 
a national conferences and workshops, and develop and present training courses needed to implement new 
Agency programs and initiatives. 
 
1978 – 1985 U.S. Environmental Protection Agency 
Scientist and Section Chief in the Office of Solid Waste. Accomplishments included: development of both 
Toxicity and Reactivity Characteristics and the internationally recognized monitoring methods manual (Test 
Methods for Evaluating Solid Waste, SW-846), and for founding and, for 18 years, managing the Waste Testing 
and Quality Assurance Conference which has become the National Environmental Monitoring Conference 
(NEMC). Responsibilities also included coordination of EPA’s hazardous waste research program.  
 
1973 - 1978 U.S. Food and Drug Administration 
1972 - 1973 Webco Enterprises 
1967 - 1972 Union Carbide Corporation 
 
Contact Information: friedmanconsulting@cox.net; 703-691-3059 
 

Friedman, Maria 
Ms. Friedman is a Quality Assurance Manager with TestAmerica Laboratories, Inc., where she has worked for 19 
years. Her areas of expertise include ambient air analytical methodologies and implementing quality systems. 
She has been an active participant in TNI since 2005, when she joined TNI’s Information Technology Committee, 
and she is the chair of TNI’s Stationary Source Audit Sample Expert Committee, formed in 2008 to create 
standards to support the privatization of EPA’s audit sample program. Ms. Friedman holds an MBA degree from 
the University of California - Irvine and a Bachelor of Science degree in Chemical Engineering from MIT in the 
Philippines, and has undergone training as an internal auditor in ISO/IEC 17025. 
 
Contact Information: Maria.Friedman@testamericainc.com; 949-261-1022 
 

Gallagher, David 
David Gallagher has been with Horizon Technology since 2009 as a Senior Applications and Technical Specialist, 
working with customers and products to develop solutions to extract and concentrate analytes of interest from 
aqueous samples using solid phase extraction. Prior to this, he worked as a GC Analyst for one of the top 
commercial environmental testing companies in the US for 4 years. He holds a BS in Engineering from Virginia 
Tech and a MS in Mathematics from the University of Massachusetts at Lowell. 
 
Contact Information: dgallagher@horizontechinc.com; 603-386-3620 
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Gentry, J.D. 
J.D. Gentry is the Technical Director for ESC Lab Sciences and has been part of their team for 12 years. J.D. 
supervises the quality assurance team and is involved in implementation of new methods, method updates, 
internal and external audits, safety, waste disposal, new technology research and instrument repair. He 
oversees day to day laboratory quality and accuracy concerns to ensure method requirements are met.  
J.D. Gentry began working in the sample preparation lab, at ESC Lab Sciences, in 2001 during his final semester 
in college. Upon completion of his chemistry degree from Western Kentucky University he was hired as a full 
time chemist. Prior to becoming Technical Director, JD held several positions including chemist, senior chemist, 
air laboratory manager, night shift supervisor, and volatile organics manager. During this time, he planned and 
developed the air analysis laboratory at ESC and has extensive experience in numerous organic methods. New 
method development and analytical instrument repair has always been his primary interest and is the lab 
activity that he enjoys the most.  
 
Contact Information: JGentry@esclabsciences.com; 615-773-9684 
 
George, Ed 
Ed George has BS in Chemistry from the University of Notre Dame with concentration in Environmental Science. 
He worked for 15 years in the environmental laboratory industry, holding positions of Lab Technician (2 yrs), Lab 
Manager (10 yrs), and R&D Manager (3 yrs), responsible for developing novel sample preparation and analysis 
methods for water by GC/MS and LC/MS. He participated in several collaborative method development projects 
with the USEPA. From 2005-2009, he worked for Varian, Inc. as Application Lab Manager, developing 
applications for pesticide residues in food on ion trap and triple quadrupole GC/MS/MS and LC/MS/MS systems.  
He is currently the Single Quadrupole Product Manager and GC/MS Applications Specialist at Bruker. 
 
Contact Information: ed.george@bruker.com; 510-683-4315 
 
Gerads, Russell 
Mr. Gerads is currently the CEO/President of Applied Speciation and Consulting. Mr. Gerads’ responsibilities 
encompass all business and scientific aspects associated with Applied Speciation and Consulting, LLC. Mr. Gerads 
is the primary liaison for all internal and external scientific investigations assisting in their formulation, 
management, and execution. Mr. Gerads holds a Bachelor’s degree in Chemistry from the University of 
Washington and has managed thousands of research projects associated with trace element and trace element 
speciation analyses associated with environmental, pharmaceutical, nutraceutical, government, forensics, 
clinical, and chemical manufacturing markets for nearly all matrices. 
 
By invitation, Mr. Gerads has presented to the New Jersey Department of Environmental Protection, National 
Environmental Monitoring Conference, the Society of Forensic Toxicologists, and the International Water 
Conference. Mr. Gerads has published a number of scientific articles and also provides workshops and 
presentations at various scientific conferences throughout the year associated with trace element and trace 
element speciation analyses. 
 
Contact Information: russ@appliedspeciation.com; 425-483-3300 
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Gandhi, Jay 
Dr. Gandhi brings 27+ years of proficiency with virtually all analytical instrumentation and the techniques of 
Environmental, Petrochemical and Pharmaceutical testing and research. In his distinguished career, here are few 
highlights of his achievements.  
 
1992-1993 – He received highest award from DuPont Company as non-DuPont employee for completing 
Recycled Vinyl Acetate project from conception to completion in record 10 months. This saved DuPont $12 
million per year. 
 
1994-1998 – At Varian Inc., He received several awards as exemplary employee for outstanding customer 
service. 
 
2001 – At NASA being a principal investigator for Mars Exploration project, received several awards for Recycling 
of Water in Space project and several safety awards. 
Since 2002 – He has shepherded several ASTM and USEPA methods, most recently USEPA method 218.7 for 
“Analysis of Hexavalent Chromium in Drinking Water”. 
 
Contact Information: jgandhi@metrohmusa.com; 713-202-8363 
 
Godfrey, Bruce 
Dr. Bruce Godfrey is the Laboratory Director at Curtis and Tompkins a 135 year old testing laboratory with nearly 
100 employees in Berkeley, CA. He holds BA and Ph.D. degrees in Biochemistry from the University of California. 
An analytical chemist with more than 30 years experience, Dr. Godfrey has worked on a wide variety of 
environmental investigation and remediation projects with commercial clients, the US Departments of Defense 
and Energy, US-EPA, and state and local governments. Dr. Godfrey is a three time recipient of the ACIL’s Preston 
Millar award for outstanding service to the Nation’s trade association for commercial scientific and technical 
organizations. 
 
Contact Information: Bruce.Godfrey@ctberk.com; 510-204-2222 
 
Gratson, David 
David Gratson is a Senior Technical Chemist who has been with Environmental Standards, Inc. for 9 months. Mr. 
Gratson has over 25 years of field and analytical quality assurance experience. He got his Bachelor of Science 
degree from Allegheny College and his Master of Science degree from the Colorado School of Mines. Previously 
he was a Senior Chemist at Neptune and Company Inc., an Associate Scientist at National Renewable Energy 
Laboratory, and an Analyst at Rocky Mountain Analytical Laboratories (now TestAmerica) in Denver. 
 
Contact Information: dgratson@envstd.com; 281-752-9782 
 
Grimmett, Paul 
Paul Grimmett is a research chemist at the U.S. Environmental Protection Agency's Office of Research and 
Development (ORD). He has spent the last six years in ORD, developing organic detection methodology for 
nationwide monitoring and regulation of drinking water. Honors include the EPA National Exposure Laboratory 
Meritorious Research Support Award, the EPA Science Achievement Award, and Scientific and Technological 
Achievement Awards. He was awarded a B.S. in 1997 and an M.S. in 2004, both from Marshall University. 
 
Contact Information: grimmett.paul@epa.gov; 513-569-7663 
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Gunning, Chris 
Christopher Gunning is currently a Senior Accreditation Officer with the American Association for Laboratory 
Accreditation (A2LA), where he joined in March of 2009. He supports the day-to-day operations of accreditation, 
by assisting clients in obtaining and maintaining accreditation. He facilitates the assessment process for new and 
renewal laboratories in the Biological, Chemical, Environmental, and Mechanical fields of testing. Mr. Gunning 
has successfully completed the 2009 A2LA ISO/IEC 17025 Assessor Orientation course. Mr. Gunning performs 
management system assessments, performs oversights of assessors, and represents A2LA at public meetings. He 
serves as the recording secretary of the Life Science Advisory Committee (LSAC). Mr. Gunning also provides 
training both internally and publicly. 
 
Prior to joining A2LA, Mr. Gunning worked as a Senior Research Associate with GenVec Inc. located in 
Gaithersburg, MD. He was responsible for managing the production, purification, and testing of adenoviral 
vectors to be used in cancer therapeutics as well as vaccine candidates. He also trained new employees in all 
related SOPs and technical skills related to these processes. 
 
Mr. Gunning has a B.A. degree in Biology that was obtained from Saint Mary’s College of Maryland located in 
Saint Mary’s City Maryland. 
 
Contact Information: cgunning@A2LA.org; 240-575-7481 
 
Hayes, Heidi 
Heidi Hayes is the Technical Director and Vice President of R&D at Eurofins Air Toxics, Inc. She has a MS in 
Chemistry from the Colorado School of Mines in Golden, CO and 20 years in the environmental laboratory 
industry with experience in designing and testing new analytical methods and in analytical instrumentation. She 
has spent the last 17 years at Air Toxics and currently oversees the testing of new media, protocols, and 
technology related to air phase analysis. Her current area of research is soil gas and indoor air sampling and 
analytical protocols to support vapor intrusion investigations. 
 
Contact Information: hhayes@airtoxics.com; 916-985-1000 
 
Healy, David 
Mr. Healy earned his M.S. in Urban Planning from the University of California, Los Angeles. He is GIS geek, 
environmental planner, policy analyst, and manager with 35+ years of experience. He has worked as a GIS 
consultant for the last fifteen years as the owner of his own business and partner in Stone Environmental, a 45-
person firm based in Montpelier VT. He is considered a leading innovator in the use of GIS in solving complex 
analytical and technical problems. He was instrumental in setting up the Vermont Center for Geographic 
Information in the late ‘80s. Most recently has been working on a many diverse spatial analysis and web-GIS 
application projects. His earlier career positions include Operations Administrator for the Vermont Center for 
Geographic Information; Policy Analyst for the Office of the Governor in the State of Vermont; and started his 
career at the Environmental Protection Agency Region IX in 1972 where he worked on programs for achieving air 
quality standards in the region. 
 
Contact Information: dhealy@stone-env.com; 802-229-1879 
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Heier, Shawn 
Shawn Heier is the Director of the Ultra Trace and Air Toxics Group for Maxxam Analytics in Missississauga, 
Ontario. Mr. Heier has recently returned to Maxxam Analytics after being involved with start-up companies in 
the renewable energy sector for eight (8) years. Prior to leaving the Environmental Laboratory sector, Mr. Heier 
was the President and CEO of PSC Analytical Services prior to its merger with Maxxam Analytics in 2004. 
 
Contact Information: sheier@maxxam.ca; 905-817-5731 
 
Hickman, Daniel 
Dan Hickman is the database administrator for the TNI National Environmental Laboratory Accreditation 
Database. He works with Accreditation Bodies to upload laboratory demographics and fields of accreditation 
and he is responsible for database table maintenance. He is retired from State of Oregon Department of 
Environmental Quality Laboratory after nearly 35 years service. Mr Hickman was the Laboratory Operations 
Manager, in charge of Technical Services, and Laboratory Accreditation, and has been involved with NELAC and 
TNI since startup. He was chair of the TNI National Database Committee and involved in writing the Database 
Development Plan, and the IT QA Plan, resulting in the construction of TNI Laboratory Accreditation 
Management System (LAMS). He was also the first chair of the TNI NELAP Board. 
 
Contact Information: Danthrax33@msn.com; 503-236-9422 
 
Hiegel, Christina 
Christina Hiegel is a registered Civil/Environmental Engineer with an Engineering Degree from the University of 
Wyoming. She has been with Trihydro Corporation for over 11 years. Her primary responsibilities include 
providing technical support for projects in data defensibility, data quality, and leading data quality for use in 
compliance monitoring, risk assessments, closures and other applications. Ms. Hiegel is proficient in laboratory 
data validation and has been involved in developing and maintaining the corporate Quality Assurance and 
Quality Control standards and procedures for overall data quality for sites. She also has organized and 
developed the company technical group for data quality issues and teaching of others in EPA Methods and data 
validation and data quality applications. She is proficient in her understanding of EPA Risk Assessment Guidance 
for Superfund (RAGS), EPA online risk assessment database [Integrated Risk Information System (IRIS)], Region 1, 
EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses, and the EPA 
National Functional Guidelines for Organic and Inorganic Data. She has performed EPA Tiered data validation 
and state specific validation in support of remedys and risk assessments and has prepared sampling plans, 
quality assurance plans, risk assessment reports, remedy reports, and other milestone reports in the risk-based 
corrective action process. 
 
Contact Information: chiegel@trihydro.com; 307-745-7474 
 
Hird, Simon 

• Head of LC-MS at the UK's Food and Environment Research Agency (Fera). Have worked for Fera and 
precursors since 1995. 

• Environmental Science BSc. 1st Class (Hons) Plymouth Polytechnic 
• PhD. in Organic Biogeochemistry University of Plymouth 
• Member of the Royal Society of Chemistry and a Charted Chemist 
• Member of the Britsh Mass Spectrometry Society 

 
After studying at Plymouth for 7 years, Simon joined M-Scan in 1990, a comercial mass spectrometry 
consultancy in the UK and was responsible for environmental and petrolem areas of contract research and 
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testing, mainly where oil and the environment clashed! He joined a government agency, the Central Science 
Laboratory (precursor to Fera), in Aberdeen in 1995 with responsibilities for the determination of petrochemical 
residues in the environment, mainly using GC-MS and GC-HRMS. After a re-organisation of the laboratory, Simon 
relocated to York, in the North of England, where he was introduced to LC-MS. Apart from a brief experience 
with isotope ratio mass spectrometry, he has never left the technique. Since 2005, Simon has managed a team 
of 20 specialists working on 20 LC-MS/MS instruments involved with the determination of a various types of 
residues and contaminants in foodstuffs and the environment. 
 
Contact Information: simon.hird@fera.gsi.gov.uk; +44 1904 462567 
 
Huang, Ying 
Dr. Ying Huang received her PhD in civil engineering, Missouri University of Science and Technology, Rolla. She 
currently is an assistant professor in Civil Engineering at North Dakota State University. Her current research 
interests include structural health monitoring of transportation infrastructure and environments, intelligent 
transportation infrastructure, and multi-hazards assessment and mitigation, etc. 
 
Contact Information: ying.huang@ndsu.edu; 701-231-7651 
 
Hunt, Kyle 
Mr. Hunt is senior chemist with 22 years of diversified experience in the field of environmental and analytical 
chemistry. For the past 5 years he has served as a Staff Chemist/QA Specialist with the consulting firm Signature 
Science LLC; providing technical solutions for governmental and commercial clients. 
 
Mr. Hunt earned his B.S. in Chemistry for Texas State University in San Marcos Texas and holds an accreditation 
as a certified quality auditor from the American Society for Quality. 
 
Contact Information: KyleHunt@signaturescience.com; 512-583-2463 
 

Hunt, Margo 
Margo received a BA in botany major from Drew University, followed by a MS degree in microbiology from 
Pennsylvania State University. Merck, Sharpe & Dohme employed her as a research soil microbiologist and, 
while working full-time, she completed her PhD in ecology from Rutgers University. 
 
She changed careers by teaching as an adjunct professor at a variety of colleges and universities in New York and 
New Jersey. The courses she taught ranged from general biology, anatomy and physiology, microbiology, clinical 
microbiology, and ecology. 
 
A third career change came as she started to work for the US Environmental Protection Agency, first in Region 2 
as a microbiologist and a quality assurance officer reviewing QA Project Plans, certifying state drinking water 
microbiology laboratories, inspecting waste water microbiology and bioassay testing labs, and setting up and 
running temporary microbiology laboratories in the Virgin Islands during summer field sampling runs and during 
hurricane disaster duty. After ten years, she transferred to Headquarters in Washington DC to work with the 
Quality Staff and became involved with the Quality System and laboratory assessments programs and TNI, and 
conducted training in quality assurance. She retired in 2008. 
 
As a volunteer she has worked for the past 12 years as the Standard Methods for the Examination of Water and 
Waste Waters Part 9000 (Microbiology) Coordinator. She sets up workgroups and is responsible for reviewing 
and revising the information and sending it out for consensus voting. 
 
Contact Information: snowball02h@yahoo.com; 240-683-1369 
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Inkenhaus, Nick 
Mr. Inkenhaus has over 18 years of professional experience in water management, industrial wastewater 
treatment, and industrial chemical supply. His professional experience spans across a broad range of industries, 
including; oil and gas, alternative energy, and power industry among others. Over his career Mr. Inkenhaus has 
worked for such companies as Siemens Water Technologies, and Carmeuse North America where he co- 
authored many industry related articles relating to flue gas treatment. At Range Resources he is primarily 
focused on managing water resources from sourcing, transportation, treatment, storage, reuse, and disposal. He 
holds a BS in Chemical Engineering from Carnegie Mellon University (1994). 
 
Contact Information: winkenhaus@rangeresources.com; 724-843-3242 
 
Jack, Richard 
Richard is the North American Environmental Marketing Manager for Thermo Fisher Scientific Corporation and 
has been involved with environmental applications for over 15 years. Working with many regulatory agencies, 
he assists these agencies in developing robust analytical methods that are eventually used for compliance 
monitoring by bringing customer problems to his company to develop new applications, hardware, software or 
column chemistries. Richard is a co-author for EPA 557 and has also drafted several methods through ASTM and 
a member of the D19 Waster committee’s task force on hydraulic fracturing. Previously, Richard was a product 
manager for Dionex and Hitachi High Technologies were he designed analytical instrumentation including ion 
chromatography, HPLC systems, pumps, autosamplers and a variety of detectors. Prior to analytical 
instrumentation, Richard worked at Clontech laboratories in Palo Alto, CA. Richard did his post-doctoral work at 
Virginia Tech and was involved in vaccine development then worked as an environmental scientist involved in 
bioremediation of toxic compounds in soils. Richard received his Ph.D. in Biochemistry and Anaerobic 
Microbiology from Virginia Tech University in Blacksburg, VA and his Masters in Ecology from the University of 
Tennessee in Knoxville, TN. 
 
Contact Information: richard.jack@thermofisher.com; 408-481-4227 
 

Jackson, Cary 
Director of Regulatory Affairs 
Hach Company – 10 Years 
 
Dr. Jackson is a nationally and internationally recognized expert with over 35 years experience in water sciences 
and regulatory government relations. As a principle consultant to the USEPA Office of Water, he has developed, 
co-developed, or managed the development of over 30 promulgated test methods (chemistry and microbiology) 
for use in regulatory compliance monitoring and reporting purposes. Currently with Hach Company, Dr. Jackson 
directs the regulatory affairs activities for EPA and consensus-based method approvals where he is a task chair 
for ASTM International D19 Water, a US delegate to ISO, and a Federal Advisor to EPA on detection and 
quantitation (past). Dr. Jackson holds a Bachelor of Arts degree in chemistry from University of Northern 
Colorado and a Doctorate of Philosophy degree in Soil and Water Chemistry from Colorado State University. 
 
Contact Information: cjackson@hach.com; 970-669-3050 
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Jeffrey, Alan 
Alan Jeffrey is Senior Geochemist at DPRA/Zymax Forensics in Escondido, California. Dr. Jeffrey has over 20 years 
of U.S. and international experience in environmental and petroleum geochemistry. Much of his work has 
focused on the use of geochemical and stable isotope techniques to solve environmental problems, including 
sources of spilled hydrocarbon fuels and chlorinated solvents, and fugitive methane seeps. 
 
Dr. Jeffrey has published papers on topics ranging from chemical oceanography and petroleum geochemistry to 
environmental forensics. He has presented technical papers at conferences and symposia in North America, 
Europe, Southeast Asia, and Australia. He has given numerous workshops on environmental forensic techniques 
and case studies using these techniques, and reviews technical papers for Environmental Forensics journal. He 
has provided expert witness services in numerous legal cases, both civil and criminal, involving release and theft 
of petroleum products, and has defended his opinions in deposition and trial. He has also provided litigation 
support in environmental contamination cases for numerous private law firms.  
 
Dr. Jeffrey has B.Sc. and M.Sc. degrees in Chemistry from Queen’s University, Canada, and he received his PhD in 
Oceanography from Texas A&M University. 
 
Contact Information: alanj@zymaxusa.com; 760-781-3338 
 

Katsikis, Catherine 
Ms Katsikis is a Senior Scientist and QA Manager with Laboratory Data Consultants FL, Inc. (LDCFL, Inc.) for the 
last 7 years. She has been actively participating in the environmental industry for over 23 years with particular 
emphasis in Management and Quality Control/Quality Assurance practices. Ms. Katsikis holds a Chemistry 
degree with emphasis on Laboratory Supervision from Teachers Training Institute, Athens Greece. She also holds 
multiple certifications including, Quality Management in the Lab from Clemson University, Fortunes Magazine’s 
“Worldwide Lessons in Leadership Series from Florida Atlantic University, Good Laboratory Practices (GLP) from 
The Center for Professional Advancement and ISO 17025 Internal Auditor training from the Laboratory 
Accrediting Bureau/NACLA. 
 
She currently conducts internal and external laboratory/field audits, training classes on Ethics/Data Integrity, 
Quality Assurance practices for the lab and field, 3rd party Data validation, Document Control, FLADaPT, and US 
Army Corps of Engineers ADR. Her expertise includes implementation of QA programs, SOPs/QAM/QAPP 
development, laboratory management, and she is a QA consultant for state and private organizations. 
Ms. Katsikis has served and past Vice President for FSEA (Florida Society of Environmental Analysts) where she is 
currently a committee member of the Host and Programming Committee and she is the Chair of the Professional 
Relations Committee. 
 
Prior to the environmental industry, Catherine was employed as a laboratory supervisor in the Plastics industry, 
working with PVC stabilizers, plasticizers, polymers and organometallic compounds in chemical and physical 
testing. 
 
Contact Information: ckatsikis@ldcfl.com; 561-753-0483 
 

Keith, Larry 
Dr. Larry Keith began working at the SE Water Research Lab in the mid 1960s and continued there when it 
became one of the national research labs after EPA was created in 1970. His talk focuses on this period. After 
leaving EPA in 1977 he worked for over 20 years at Radian International in Austin, TX. Today he does private 
consulting and specializes as an expert witness involving pollutant analysis and QA/QC, typically defending 
companies where litigation involves data of unknown or uncertain quality. 
 
Contact Information: larrykeith@earthlink.net; 770-267-3686 

NEMC 2013 Proceedings

- 2158 -



Kelly, Kory 
Kory Kelly obtained his Masters in Science in Analytical Chemistry from New Mexico State University. The topic 
of his graduate work was the manufacture and characterization of coupling gas chromatography with ion 
mobility spectrometry. 
 
Upon joining Phenomenex in 2002, Kory’s focus was developing applications with the goals of increased 
productivity and ruggedness. Based on this work, he has provided valuable direction on new product 
development. He recently joined the PhenoLogix method support team as the Technical Manager for GC and 
Environmental Projects, finding comprehensive solutions for hot topics and growing trends in his applied 
markets. As a technical subject matter expert, Kory collaborates with chromatographers domestically and 
internationally through personalized method support, technical training, and on-site seminars for environmental 
and GC related fields. 
 
Contact Information: koryk@phenomenex.com; 310-212-0555 
 
Kennedy, David 
David Kennedy is the Business Development Manager of Phenomenex, Inc., a major manufacturer of 
chromatography consumables located in Torrance, CA., a position he has held for about one year. He has a BS in 
Chemistry and a Ph.D. in Analytical Chemistry from Iowa State University and has been active in the field of 
environmental chemistry and analysis for over 40 years. He has had subsequent careers in: 

• Industrial research and development 
• Environmental engineering 
• Environmental testing laboratories 
• Analytical instrument manufacturing 
• Management consulting 

He has been active for many years in ACIL and other professional organizations and has over 140 publications. 
 
Contact Information: davidk@phenomenex.com; 760-992-0655 
 
Kiepper, Brian 
Dr. Brian Kiepper has held the position of Assistant Professor and Extension Specialist in the Department of 
Poultry Science at the University of Georgia (UGA) since 2008. He also holds adjunct faculty status in the UGA 
College of Engineering. Prior to starting his faculty appointment in 2008, Dr. Kiepper spent 10 years as a research 
engineer within the Faculty of Engineering Outreach Service at UGA. Dr. Kiepper's teaching, research and 
extension program focuses on water (in the areas of consumption, conservation, and re-use), wastewater (in the 
areas of generation, assessment, and treatment), and waste minimization in commercial and industrial 
manufacturing plants. Dr. Kiepper received his BSA degree in animal science from Tennessee Tech University; 
and his MS in food science and PhD in poultry science from the University of Georgia. 
 
Contact Information: bkiepper@uga.edu; 706-542-6776 
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Konschnik, Joseph 
Market Research Manager, RESTEK Corporation, 11 years with RESTEK 
 
Joe Konschnik earned his B.S. Degree in Public Health/Environmental Health from West Chester University in 
West Chester, Pennsylvania. He also completed graduate level courses at UC San Diego and UC Irvine while 
working full-time for environmental labs in southern California. 
 
Mr. Konschnik worked in the environmental laboratory industry for nineteen years before joining RESTEK in 
2001. During his laboratory career, Mr. Konschnik performed wet chemistry, metals, and GC/MS methods and 
held management roles as GC/MS supervisor and Organics Lab Manager. He also served in senior management 
positions with environmental laboratory services companies in various operational and technical management 
roles, including Advanced Technologies Business Director, Technical Director and Laboratory General Manager 
with some of the nation’s largest testing laboratory companies. In his current role Mr. Konschnik represents the 
voice of the customer for the sample preparation, air monitoring and chemical standards product lines, for all 
market segments globally. 
 
Contact Information: joe.konschnik@restek.com; 302-838-5796 
 
Lipps, William 
Water Analyzer Products Manager, OI Analytical 
 
William joined OI Analytical in 2004 as a product specialist for the automated chemistry analyzer (ACA) product 
line and is currently manager of the OI TOC and automated wet chemistry product lines. William is on ASTM 
Committee D19.05, D19.06, and the Standard Methods Committee. 
 
Contact Information: william.lipps@xyleminc.com; 979-690-5230 
 
Lortie, Dominic 
Dominic Lortie is a chemist at the Centre d'Expertise en Analyse Environnementale du Québec (CEAEQ), a branch 
of the ministry of Sustainable Development, Environment, Wildlife and Parks of the province of Quebec, Canada. 
He holds a M.Sc. degree in analytical chemistry from Université Laval in Quebec City, Canada, and he is currently 
completing a Masters degree in Nuclear Engineering at École Polytechnique in Montreal, Canada. As part of the 
CEAEQ, Mr. Lortie specializes in emergency preparedness and response planning. He provides extensive training 
to the first responder community in relation to man-made and natural disasters, including accidental releases of 
radioactive and chemical substances in the environment. 
 
Contact Information: dominic.lortie@mddefp.gouv.qc.ca; 450-664-1750 
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Lu, Jun 
Dr. Lu held a Ph.D degree in geochemistry in Virginia Tech and is a California professional geologist, certified 
Hydrogeologist and certified Engineering Geologist. As he has been involved in various environmentally related 
disciplines over 27 years of his professional career, he is in a unique position to most effectively integrate the 
multiple key disciplines for site characterization and forensic investigation. He has provided technical support for 
legal teams for environmental liability related projects and also served as a “Subject Matter Expert” of 
groundwater hydrogeology for the State of California Board of Professional Engineers and Land Surveyors. For 
the past twelve years, he has been extensively involved with environmental site characterization and forensics 
projects at various sites including petroleum refineries, terminals and pipelines, underground storage tanks, oil 
fields, MGPs, chlorinated solvents and various other industrial facilities. He has been invited to give and to chair 
the presentations on forensics subjects at national and international conferences and published numerous 
papers and book chapters within disciplines of geology and environmental forensics. Currently he is a Sr. 
Technical Leader with AECOM, a global professional technical and management support service provider. 
 
Contact Information: Jun.Lu@aecom.com; 562-420-2933 
 
Magnuson, Matthew 
Matthew Magnuson is a Research Chemist with the US Environmental Protection Agency’s / Office of Research 
and Development / National Homeland Security Research Center. After receiving his PhD from the University of 
Oklahoma in 1994, he joined EPA and worked on state-of-the-art research directed towards a wide range of 
problems in environmental and analytical chemistry related to risk management research of chemical and 
microbial contaminants in watersheds and drinking water. He has been involved with Homeland Security 
activities since November 2001, developing new approaches to resolving problems in detection, 
decontamination, and control of chemical and biotoxin contaminants. This includes providing advice, training, 
and guidance, covering a broad range of activities in Homeland Security, on topics such as: contaminants of 
interest; chemical terrorism; field and lab analysis, environmental and physical chemistry; and environmental 
data analysis. 
 
In addition to over 50 peer reviewed publications, he has developed, presented, and evaluated training and 
guidance materials, targeted at field personnel, lab workers, and emergency responders, for several high profile 
Homeland Security projects. 
 

Contact Information: magnuson.matthew@epa.gov; 513-569-7321 
 
Marotta, Lee 
Lee Marotta has been employed by PerkinElmer LAS for 20 years as a GC, GC/MS Product/Application Specialist 
helping and supporting customers in the field. Recently, Lee has a national position with PerkinElmer as a Field 
Application Scientist for the environmental and petroleum markets.  
 
Prior to PerkinElmer, Lee worked at Exxon Corporate Research and Hoffman-LaRoche as a method development 
chemist for gas chromatography. 
 

Contact Information: lee.marotta@perkinelmer.com; 201-864-0852 
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McLeroy, Keith 
Mr. McLeroy is a Technical Advisor with the Oilfield Water Management Group at M-I SWACO. He had 
previously been with Texas A&M University for 12 years as an Associate Training Specialist and Subject Matter 
Expert, and is a sought out specialist in water, wastewater and oil/gas produced water chemistries and biologies. 
He contributes to numerous research projects at A&M, and is an analytical advisor to the Global Petroleum 
Research Institute at A&M’s Petroleum Engineering Department. McLeroy is a member of the EPA’s Hydraulic 
Fracturing Chemical & Analytical Methods panel. McLeroy has an extensive range of experience in analyzing and 
developing laboratory methods for oil & gas produced waters. McLeroy studied Microbiology at Texas Tech 
University and holds several environmental and laboratory certifications. 
 
Contact Information: lmcleroy@slb.com; 713-689-2084 
 

Miao, Xin 
Dr. Xin Miao is currently an associate professor in the Geo-Spatial Science Program in the Department of 
Geography, Geology & Planning at the Missouri State University. He received his Ph.D in Remote Sensing and 
M.A. in Statistics (double degree) from the University of California, Berkeley in 2005. His research and teaching 
interests focus on the hyperspectral image analysis, data mining/ machine learning, environmental modeling 
methods, and related applications. His peer-reviewed papers in invasive species detection, ecosystem 
classification and sinkhole detection have been mainly published in Remote Sensing of Environment, PE&RS, 
International Journal of remote sensing et al. Currently he is a visiting associate professor in University of Texas 
at San Antonio during the sabbatical. 
 

Contact Information: xinmiao@missouristate.edu; 417-631-1855 
 
Misselwitz, Michelle 
Michelle Misselwitz has over five years of experience with environmental and food safety applications as an 
Innovations Chemist at Restek Corporation. She uses her experience with sample preparation and instrument 
platforms including GC, GC-MS and comprehensive two-dimensional GC, to develop application data with the 
goal of providing a total solution for customers. Misselwitz has presented over 30 oral presentations at a variety 
of technical conferences and workshops. Prior to Restek she received a Bachelor of Science degree in Chemistry 
from The Pennsylvania State University. 
 
Contact Information: chris.rattray@restek.com; 814-353-1300 
 
Moore, Marlene 
Marlene Moore has managed and performed work for full service sampling and testing laboratories. She 
majored in chemistry at Moravian College in Bethlehem, PA and has attended and provided a variety of 
management, business and technical training courses. 
 
Current work includes performing assessments, evaluations and providing training. Training includes quality 
management training for organizational and project management, relative to sampling, testing and data 
collection activities of chemical and biological applications. Laboratory and sampling organizations from the 
private sector and government operations have benefited from the experiences and training presented during 
classroom discussions. 
 
Contact Information: mmoore@advancedsys.com; 302-368-1211 
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Mudambi, Anand 
Anand R. Mudambi is a chemist and has been working for the U.S. EPA in Washington DC since 1998. In his 
current position at the Office of the Science Advisor (OSA), Dr. Mudambi is the team leader of the Science & 
Technology Policy Council (STPC) staff. The STPC staff assists senior EPA leadership as they identify critical 
environmental and public health priorities and is responsible for cross-agency coordination during development 
of environmental policies. Prior to joining OSA, he worked in EPA’s Office of Water where he developed and 
tested plans for coordinating local, state, and federal laboratory responses to water contamination incidents. He 
has also worked in US EPA’s Superfund program where he developed guidance documents for analytical data 
review and electronic reporting requirements for laboratory analytical data. Before joining EPA, he worked for 
the US Army Corps of Engineers as an auditor for their National Laboratory Validation program.  
 
Dr. Mudambi has a Ph.D. in Environmental Analytical Chemistry from the State University of New York at 
Syracuse, and Master’s in Organic Chemistry from the University of Mumbai, India. 
 
Contact Information: mudambi.anand@epa.gov; 202-564-2817 
 
Nagourney, Stuart 
Stuart Nagourney is currently a Research Scientist with the New Jersey Department of Environment Protection 
in the Office of Quality Assurance. Mr. Nagourney has held positions as: 

• Research Scientist for the US Department of Energy, 
• Manager of Analytical Laboratories for the Argus Division of Witco Corporation, and 
• Bureau Chief for Inorganic and Radiological Services for the NJDEP. 

He holds a BS in Chemistry from Brooklyn College and a MS in Inorganic and Physical Chemistry from Indiana 
University, Bloomington. Mr. Nagourney has taught chemistry and environmental science at several community 
colleges and Princeton University, and currently is an adjunct Professor of Chemistry at The College of New 
Jersey. His professional activities include serving on several national committees reviewing analytical test 
methods and providing peer review for numerous chemistry journals. Mr. Nagourney’s responsibilities in the 
area of quality assurance and technology implementation includes conducting certification audits of 
environmental testing laboratories focusing on ion chromatograpy and atomic spectroscopic methods, review of 
DEP programs for adherence to quality principles, implementation of innovative environmental technologies 
and the development of staff training courses. His research includes collaborations with the USEPA and NIST to 
develop new reference materials to insure test method validity. He has recently provided peer review for the 
State of California on the analysis of groundwater samples for hexavalent chromium. 
 

Contact Information: stu.nagourney@dep.state.nj.us; 609-292-4945 
 
Neslund, Charles 
Manager, Method Development, Specialty Services Group and Volatiles in Air Eurofins Lancaster Laboratories 
With Eurofins Lancaster Laboratories for over 25 years. 
 
Mr. Neslund is responsible for the HRGC/HRMS laboratory, the LC and GC Triple Quad section and the Method 
Development section of the Environmental Division. His responsibilities include management of dioxin/furan 
and PCB congener analysis on water, soil and tissue samples. He oversees the development of methods that 
employ LC/MS/MS for the analysis of glycols, urea herbicides, hydrazines and various other organics in water, 
solids and tissues. He has lead development efforts for the application of GC/MS/MS towards the analysis of 
pesticides and extractable semivolatile organics. His responsibilities also include the development and validation 
of methods that are required to comply with ISO 17025, GLP and FIFRA data submission requirements. 
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Mr. Neslund also serves as lead technical contact for evaluation of RSK175 applications, implementation of 
discrete analyzer chemistries and application of alternative sample preparation/digestion technologies. 
In addition, Mr. Neslund manages our Volatiles in Air Group. He assists in coordinating daily prioritization of 
workload and monitors holding time and turnaround time status of samples. He responds to client questions 
regarding Volatiles in Air data and methods and communicates technical issues or concerns about samples to 
project managers for clarification or resolution with client. 
 
Awards: 

• Dawson/Grundmann Innovation Award (1995) 
 
Memberships 

• American Chemical Society (ACS) 
• Chromatography Forum of Delaware Valley (CFDV) 
• Air & Waste Management Association (AWMA) 
• Sediment Management Workgroup 

 
Contact Information: cneslund@lancasterlabs.com; 717-556-7231 
 
Nichols, Tonya 
Dr. Tonya Nichols is the Associate Division Director of the Threat and Consequence Assessment Division within 
EPA's National Homeland Security Research Center. During her nine years at EPA, her research efforts have been 
directed to methods and tools to characterize contamination for assessing risks of exposure to biothreat agents. 
 
Contact Information: nichols.tonya@epa.gov; 202-564-2338 
 
Nobles, John 
John Nobles went to work as a chemist for Georgia Pacific shortly after graduating from college. After 13 years 
with GP, he left to join a joint venture with several others. After three years it became clear he was a good 
scientist, but not a very good businessman. He went to work for PerkinElmer when venture failed. He has since 
worked for 4 different LIMS vendors and has been back with PerkinElmer for 12+ years. Currently an Informatics 
Product Specialist in the QA/QC market space. John is married 40+ years with three grown daughters. He is 
based in the Atlanta area and covers North America for PerkinElmer Informatics. 
 
Contact Information: jerry.lominac@perkinelmer.com; 843-237-3036 
 
Ostaszewski, David 
David Ostaszewski is a senior manager at O'Brien & Gere located in Syracuse, New York where he has been 
employed for over 10 years. David currently serves as the manager of the air monitoring group at O'Brien & 
Gere where he manages and oversees ambient air monitoring, source emission testing, air pollution control, and 
air regulatory and compliance projects. He graduated from the State University of New York at Buffalo in 1986 
with a degree in Mechanical Engineering and he is a registered Professional Engineer in New York State. 
 
Contact Information: david.ostaszewski@obg.com; 315-569-3497 
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Packingham, Ann 
Ms. Ann Packingham with InnovaPrep, a manufacturer of biological sample collectors and concentrators was 
involved as a laboratory technician during the R&D stages of development for the recently commercialized 
Concentrating Pipette, an automated micro particle concentrator which utilizes a patented process for rapid 
sample delivery developed by the company. 
 
Contact Information: apack@innovaPrep.com; 816-619-3375 
 
Parr, Jerry 
Jerry Parr is the Executive Director of The NELAC Institute. He also serves on the Advisory Board for the 
Environmental Laboratory Washington Report, and is the conference organizer for the National Environmental 
Monitoring Conference. He has a BS in Chemistry from the University of Texas and has over 30 years of 
experience in environmental analytical chemistry. 
 
Mr. Parr previously served on EPA’s Environmental Laboratory Advisory Board, on the Board of the 
Environmental Sciences Section of ACIL and on several committees in the National Environmental Laboratory 
Accreditation Conference. 
 
Contact Information: jerry.parr@nelac-institute.org; 817-598-1624 
 
Pawlisz, Andrew 
Mr. Pawlisz is a Senior Toxicologist at CRA for past 5 years. Previously, he has been employed by environmental 
consulting agencies, non-profit organizations, and government. Has over 18 years of experience planning, 
executing, and managing projects dealing with human and ecological risk assessments, avian and mammalian 
toxicology, and providing expert opinion to internal and external clients. 
 
Mr. Pawlisz has completed his undergraduate degree at University of Guelph, Canada and a graduate degree at 
McGill University, Montreal, Canada. 
 
Mr. Pawlisz is an active member of Society of Environmental Toxicology and Chemistry (SETAC), Society for Risk 
Analysis (SRA), and Society of Toxicology (SOT). He is a Diplomate of the American Board of Toxicology (D.A.B.T.), 
an European Registered Toxicologist (E.R.T.), and has published, presented, and peer reviewed numerous 
articles at for various organizations. 
 
Contact Information: apawlisz@craworld.com; 972-679-7872 
 
Perez, Gregory 
Gregory Perez is Senior Environmental Analyst at the City of Tacoma Environmental Services Laboratory, located 
at the Center for Urban Waters in Tacoma Washington. He has been with the City for eight years, managing the 
Organics section of the Laboratory. He previously worked at the Washington State Department of Ecology’s 
Manchester Environmental Laboratory performing a variety of organic analyses. He has worked in analytical 
laboratories since 1979. He has a Bachelor’s degree in Chemistry from the University of South Florida in Tampa 
Florida. 
 
Contact Information: gregory.perez@cityoftacoma.org; 253-502-2135 
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Peters, Ben 
Ben Peters received his bachelor’s degree in chemistry from LaGrange College in LaGrange GA and master’s 
degree in chemistry from the University of Virginia in Charlottesville VA. The focus of his graduate studies where 
the synthesis and characterization of organic ligands, organometallic complexes and metal centered star shaped 
polymers. He started his career at a contract lab where he specialized in custom analysis/method development 
and consulting using GC/MS, Pyrolysis GC/MS, Purge and Trap GC/MS, Thermal desorption GC/MS/FID, Whole 
Air GC/MS, GC/FID, GC/TCD, GC/ECD, HPLC, FTIR, ICP-OES, and SEM/EDX. After nine years in this position he 
changed companies where as a Research and Support Chemist his responsibilities included QA/QC, product 
R&D, liaison between production and management. Following this he was a consultant providing analysis and 
expert testimony for private industry, contract labs, and law firms. Currently he is an Applications Specialist for 
CDS Analytical where his focus is on both education of current methods and discovering new markets for CDS 
products. 
 
Contact Information: bpeters@cdsanalytical.com; 610-932-3636 
 
Phatak, Sumedh 
After earning his Bachelor's degree in Chemical Engineering from the Institute of Chemical Technology (UDCT) in 
India, Sumedh Phatak came to the US to pursue his Masters degree in Chemistry from Syracuse University. 
There he worked as a Teaching Assistant and a Research Assistant while conducting research on polymer 
chemistry. He has been working with Milestone Inc. as the Applications Chemist for about a year. Based out of 
their US headquarters in Shelton Connecticut, Sumedh primarily works on method development for customer 
samples, troubleshooting, providing on-site and remote applications support, marketing support and he also 
presents Milestone's technology to prospective clients through demonstrations, trade shows and webinars. 
 
Contact Information: s.phatak@milestonesci.com; 866-995-5100 
 
Phelps, Lara 
Lara P. Phelps is the Senior Advisor for Measurement, Modeling, Monitoring, and Laboratory Science Issues with 
the U.S. Environmental Protection Agency (EPA) in the Office of the Science Advisor (OSA). In over 18 years with 
the EPA, she has served in various positions and roles within the Office of Air and Radiation and the Office of 
Research and Development before joining the OSA staff. Over her years of government service, she has gained 
expertise in a wide range of areas from budgeting and program planning to innovative strategies and 
technologies. At present, she is not only an advisor for science issues, but is serving as the Director of the Forum 
on Environmental Measurements, Director for the Council on Regulatory Environmental Modeling, Designated 
Federal Official for the Environmental Laboratory Advisory Board, and Quality Assurance Manager for OSA. As a 
native of North Carolina, Lara elected to do her Bachelor’s and Master’s work in Statistics at North Carolina State 
University with a minor in Mathematics. She has received numerous honors including four bronze medals and 
service recognition in support of the Nation’s response to the Deepwater Horizon Oil Spill. Lara is also involved 
in several professional organizations such as The NELC Institute (TNI), the Source Evaluation Society, and the Air 
and Waste Management Association to list a few. 
 
Contact Information: phelps.lara@epa.gov; 919-541-5544 
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Philp, Paul 
R. Paul Philp has been a Professor of Petroleum and Environmental Geochemistry at the University of Oklahoma 
since 1984. He has a Ph.D. and D.Sc. from the University of Sydeny, Australai and a B.Sc. degree from the 
University of Aberdeen Scotland.  
 
His current interests in the environmental field involve the application and utilization of stable isotopes to 
various aspects of environmental forensics. This includes their use in groundwater studies and vapor intrusion 
studies. 
 
Contact Information: Pphilp@ou.edu; 405-325-4469 
 

Phillips, John 
John Phillips is a Principle Environmental Engineer with the Ford Motor Company and has worked in the 
Environmental Quality Office at Ford managing their environmental laboratory program for the past 20 years. 
Mr. Phillips has currently serves on the board of the Michigan Environmental Laboratory Association, sits on the 
Environmental Laboratory Advisory Board and the TNI Chemistry Expert Committee. He received a Bachelor of 
Science degree from Central Michigan University and a Masters' degree in Environmental Chemsitry from 
Michigan State University. He has also participated in the graduate environmental engineering program at 
Drexel University in Philladelphia, Pennsylvania. Mr. Phillips spent 13 years as an Environmental Research 
Chemist at Air Products and Chemicals prior to joining Ford. 
 
Contact Information: jphill12@ford.com; 313-845-1648 
 

Rattray, Christopher 
Chris has a Bachelor of Science in Chemistry from the University of California, Riverside, and substantial 
experience with GC, GC-MS, sample preparation, standards formulation, and instrument calibration. His years 
performing organic EPA analysis include extensive work with methods 8270, 8260, 8141, and 8081. Over the 
course of his tenure at Microbac Laboratories, Inc., he was an organic analyst, organic supervisor, and technical 
director of the lab. After coming on as Restek’s Environmental Innovations Chemist in 2011, Chris has been 
concentrating on the optimization of existing environmental methods. 
 
Contact Information: chris.rattray@restek.com; 814-353-1300 
 

Rose, Bob 
Bob Rose has worked for the US Environmental Protection Agency (EPA) since graduating with a Masters Degree 
in Engineering from the University of Maryland in 1990. He joined EPA prior to the final phase out of 
Chlorofluorocarbon (CFCs), chemicals largely responsible for atmospheric ozone deletion, which was the focus of 
his graduate school research. 
 
After the phase out of Chlorofluorocarbons he worked for the ENERGY STAR program, where he designed and 
managed the nation's first and only benchmarking system for comparing the energy efficiency of commercial 
buildings based on actual energy consumption and statistical comparison. Over 25% of the nation's commercial 
square footage has voluntarily been benchmarked, with the best performing quartile eligible for recognition by 
ENERGY STAR. 
 
Since joining Office of Water in 2005, his interests have included technologies and methods of expanding water 
quality monitoring, partially as it serves water quality trading in which low cost, off site pollution reductions can 
be credited to regulated point sources. 
 
Contact Information: rose.bob@epa.gov; 202-564-0322 
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Rosnack, Kenneth 
Ken Rosnack is a Business Development Manager in the Food & Environmental Business Operations group for 
Waters Corporation. He joined Waters as part of the mass spectrometry organization. Mr. Rosnack has been 
involved with Mass Spec for the past 25+ years. He spent the first 10 years post graduate in the Pharmaceutical 
Industry where he focused on small molecule characterization for five years and then Protein/Peptide analysis 
for the next five. Following his career in pharmaceutical research, he took a position within the mass 
spectrometry instrument manufacturers’ field and in 2000 accepted a position with Waters Corporation. Mr. 
Rosnack obtained his Masters Degree in Analytical Chemistry under the guidance of Dr. David Hercules at the 
University of Pittsburgh. 
 
Contact Information: ken_rosnack@waters.com; 508-482-4639 
 
Sack, Chris 
Chris received a B.A. in Chemistry from the University of Kansas in 1982 and began his career as a chemist at the 
US Food and Drug Administration in March 1983 where he has continued for over 30 years. In his current 
position of Residue Expert he provides oversight of FDA pesticide operations, both locally and nationally. He 
works closely with international experts to enhance and develop analytical capacities of foreign residue 
laboratories. He is a member of World Health Organizations’ guidance committee for International Total Diet 
Studies that provides expert advice for the continuing development of national TDS programs and plans the 
International Total Diet Study Workshops. 
 
Chris is the author of several publications, including the FDA procedure for the determination of pesticides by 
LC-MS/MS. He have given over 80 presentations to a wide variety of constituents, from high school science 
students to national and international scientists and regulatory bodies, in equally diverse forums, from radio talk 
shows to international assemblies. He is the recipient of over 70 awards and letters of commendation including 
the FDA ORA Outstanding Service Award. 
 
Contact Information: chris.sack@fda.hhs.gov; 913-752-2182 
 
Sebroski, John 
John is a Senior Scientist in the Environmental Analytics laboratory for Bayer MaterialScience LLC, located in 
Pittsburgh, PA. John is a graduate of Duquense University where he received his Master’s degree in 
Environmental Science and Management. John is currently the chair of the Spray Polyurethane Foam Emissions 
Workgroup at the Center for Polyurethanes Industry of the American Chemistry Council. He is also the chair of 
the Spray Polyurethane Foam Emissions task groups at ASTM Subcommittee D22.05 on Indoor Air Quality. 
 
Contact Information: john.sebroski@bayer.com; 412-777-3420 
 
Shock, Ray 
Ray Shock is an analytical chemist at TestAmerica Labs in Canton, OH. He has worked for TestAmerica for the last 
eight years and is currently focused on methylmercury analysis. He earned his bachelors degree in chemistry 
from Hope College in Holland, MI. 
 
Contact Information: ray.shock@testamericainc.com; 330-966-9396 
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Sica, Matthew 
Matthew Sica is the Principal Scientist for Matthew Sica Consulting, a consulting company specializing in 
laboratory operations and quality systems. With over 20 years' experience, he has gained expertise in 
management and quality systems, laboratory accreditation and certification, monitoring and testing issues, 
proficiency testing, and regulatory issues. With this perspective, he now brings together the needs for data 
users, data generators and regulators.  
 
He has managed laboratories and has experience working for environmental testing and petroleum laboratories 
in areas ranging from bench chemistry and microbiology, field sampling, environmental site work and waste 
disposal. Field sampling and testing included work in site remediation and drinking water and wastewater 
programs. 
 
He earned a Bachelors of Science degree in Environmental Science, with a concentration on environmental 
chemistry, at Rutgers University in New Brunswick, New Jersey. He has attended and provided a variety of 
management and technical training courses. 
 
He is an EPA recognized Laboratory Certification Officer for the EPA Safe Drinking Water Program for inorganic 
chemistry, organic chemistry, microbiology and Cryptosporidium. 
 
Current work includes consulting, training, and assessing for environmental and food laboratories, reference 
material producers and proficiency test providers to applicable standards including ISO/IEC 17025, DOD ELAP, 
ISO Guide 34, and ISO/IEC 17043. 
 
Contact Information: msica@anab-aclass.org; 207-624-1532 
 
Simon, Charles 
Dr. Simon earned a Master's Degree in Environmental Analytical Chemistry from the University of South Carolina 
in 1979, and a PhD in physical chemistry from the University of Florida. He's been Director of VOC Reporting 
since its inception in 2010. Prior to that he operated another Method 25 laboratory for 15 years while also 
working as a contractor with the US Department of Justice Environmental and Natural Resources Division and 
EPA's Office of Enforcement and Compliance Assurance. He was the technical lead on dozens of cases involving 
hundreds of facilities from 1994 to 2012. He's also worked with NASA to define the sub-micron particulate 
ambient in low earth orbit, and with the Defense Threats Response Agency to develop and field automated 
radioactive particle and gas air sampling systems in support of the United Nations' Comprehensive Test Ban 
Treaty. 
 
Contact Information: cgsimon@gowebway.com; 352-472-2899 
 
Slavin, JoAnn 
Joann Slavin, Senior Vice President and Laboratory Director, is responsible for and directs all laboratory 
operations and activities. She maintains all records for laboratory operations, including reports, billing and 
purchasing, is responsible for all contract administration, and serves as liaison between lab and client. She 
directs more than 50 scientists and technicians and manages the programs necessary to conduct the organic, 
inorganic, and bacteriological services of the laboratory. She also reviews and supervises the methods, 
protocols, and guidelines for sample collection and analysis based on USEPA and state contract requirements 
and chain-of-custody procedures. Slavin is currently a member of the H2M Board of Directors and is an ESOP 
Trustee As the Laboratory's safety officer, OSHA representative, and trained toxicologist, Slavin supervises all 
aspects of occupational safety and health programs. 
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In addition to her professional responsibilities, Slavin is the Past- President of the Melville Rotary and serves on 
the Melville Rotary board of directors. She has also worked with The INN, Family and Children’s Services, and on 
a project sending American physicians to train doctors in geriatrics in Bangalore, India. She was an Amityville Girl 
Scout leader for 13 years, received an outstanding volunteer award from Girl Scouts of Suffolk County. She has 
also worked with the Harlem Children’s Society on a program offering summer internships in the laboratory for 
high school students. 
 
Slavin is a member of the American Laboratory Managers Association; New York Association of Approved 
Environmental Laboratories; American Chemical Society; ACIL; American Society of Mass Spectroscopy; Rho Chi 
Pharmaceutical Honor Society; and the Society of Forensic Toxicologists. A graduate of St. John’s University with 
a BS and MS in toxicology, she resides in Amityville, NY with her husband Thomas and two children, Melissa and 
Thomas. 
 
Contact Information: jslavin@h2m.com; 631-694-3040 
 

Smelko, John 
Mr. John J. Smelko has been serving as the North Region Environmental and Regulatory Compliance Manager for 
Cabot Oil & Gas Corporation since February of 2010. He graduated from the University of Pittsburgh and has 
more than 25 years of professional experience in the environmental field. Mr. Smelko spent much of that time in 
environmental consulting, starting with a part-time entry level position and working into high-level 
management. He has developed a diversified background serving both public and private sectors, and has 
served various industries, including oil and gas and petrochemical. He has worked as a chemist in both analytical 
and treatability laboratories, performed work as a field and project chemist, worked as a sampling and 
remediation technician, performed oversight and leadership roles in the areas of EH&S and demolition, and held 
field, project, operations, and office management positions. 
 
Contact Information: john.smelko@cabotog.com; 412-249-3854 
 
Smith, Kathy 
Kathy Smith is Senior Database Administrator and Project Manager at The Narragansett Bay Commission (NBC) 
in Providence, Rhode Island and has been an employee there for 10 years. Kathy’s career in Information 
Technology has spanned more than 30 years, beginning as a Programmer and advancing through numerous 
roles within Digital Equipment, Compaq and Hewlett Packard. As her career progressed, Kathy found an affinity 
for Databases and became an expert in both the Networked and Relational disciplines. She remains instrumental 
in designing and developing leading edge technology and displays an ability to see beyond the obvious when 
proposing a new solution. Kathy has a BS in Business Administration with a minor in Computer Science. 
Most recently, Kathy has worked closely with a vendor to bring a state of the art Laboratory Information 
Management System (LIMS) to NBC. Throughout the process, Kathy was a visionary, first in understanding the 
complexities of the implementation and then suggesting solutions to the process. One significant inroad was the 
Mobile Solution that she will discuss today. 
 
Contact Information: Ksmith@Narrabay.com 
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Smith, Stan 
• Product Specialist for 4 years with Perkin Elmer, Inc. 
• B.S. in Chemistry from Rensselaer Polytechnic Institute 

 
Mr. Smith has over 20 years of experience in the environmental field and 28 years in the analytical laboratory 
environment. He has held several positions in laboratory operations, quality assurance, technical development, 
environmental health and safety, and laboratory management with environmental firms including 
Environment/One Corporation and Safety-Kleen. With Perkin Elmer, Mr. Smith spends most of his time working 
on applications and method development for inorganic spectroscopic techniques for a wide variety of industries. 
 
Contact Information: stan.smith@perkinelmer.com; 630-368-3481 
 
Speis, David 
CEO; President, Environmental Services Division; QC Laboratories 
 
Mr. Speis is the CEO and President of the Environmental Services Division for QC Laboratories in Southampton, 
Pennsylvania, where he has been employed since 2012. Mr. Speis began his career in environmental chemistry 
in 1969. His experience in environmental chemistry includes eleven (11) years with USEPA Region II as a bench 
chemist conducting the analysis of organic pollutants using sophisticated instrumentation. Mr. Speis is a 
member of the USEPA’s Environmental Laboratory Advisory Board (ELAB – a Federal advisory committee) and 
Past Chair, a Board member and Treasurer of The NELAC Institute TNI) and a member of the Executive 
Committee for ACIL’s Environmental Sciences Section. He served on the Editorial Advisory Board of 
Environmental Testing and Analysis and on the board of the International Association of Environmental Testing 
Laboratories (IAETL). He assisted in developing the initial framework for National Environmental Laboratory 
Accreditation while a member of the IAETL board. He served as the secretary of the New Jersey Department of 
Environmental Protection’s Environmental Laboratory Advisory Committee and as the Chairman of the Board of 
Directors of the Institute for National Environmental Laboratory Accreditation. 
 
ASSOCIATIONS 

• The NELAC Institute, Board of Directors; Treasurer, Past Vice Chair, Member Field Activities Committee. 
• Executive Committee of the Environmental Services Section of the American Council of Independent 

Laboratories (ACIL) 
• National Environmental Monitoring Conference (NEMC) Board of Trustees 
• Environmental Laboratory Advisory Board (ELAB – Federal advisory committee to USEPA) Member; Past 

Board Chair 

EDUCATION 
• BS Science Education, Northeastern University, Boston, Massachusetts 

 
RELATED EDUCATION AND EXPERIENCE 

• Published numerous articles on various topics in environmental chemistry and business management of 
commercial laboratory operations and is a frequent presenter at national conferences and forums. 

 
Contact Information: dspeis@qclaboratories.com; 215-355-3900 
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Steady, Scott 
Scott Steady is the Product Manager for VOC Emissions Testing and Certification at UL Air Quality Sciences in 
Marietta, GA. He graduated from Louisiana State University (cum laude) with a bachelor’s degree in Chemical 
Engineering in 2000. After graduating, he worked for Trinity Consultants for 3 years assisting manufacturers with 
industrial source permitting and Clean Air Act compliance. For over 10 years, Scott has been working with 
manufacturers in the building products, furniture, electronics, and consumer products industries to help them 
understand their products impact on indoor chemical exposure levels. He has participated in development of 
the GREENGUARD Certification Programs, the BIFMA M7.1 test method for measuring emissions from office 
furniture, and he actively participates on the ASTM D22 committee on Air Quality. 
 
Contact Information: 734-913-5774 
 
Stefkovich, Joseph 
Joe Stefkovich is currently a Product Manager with Xenosep Technologies and has been with them now for 
approximately 10 years. Previously, Stefkovich worked for Whatman (now GE Healthcare) for over 17 years 
where he was first introduced to Oil and Grease Testing and EPA Method 1664 in the early 1990’s and has kept 
abreast of new developments in SPE and modifications ever since. 
 
Contact Information: joe.stefkovich@xenosep.com; 973-239-0247 
 
Sueker, Julie 
Dr. Sueker is a hydrologist with 23 years of professional experience in geochemistry, environmental forensics, 
physical hydrology, isotope hydrology, isotope geochemistry, and hydrogeology. She has considerable 
experience in designing, managing, and conducting environmental forensic investigations and is skilled in 
applying physical, chemical, isotopic, and statistical approaches to evaluate sources and fate of constituents of 
interest in soil, surface water, and groundwater. Dr. Sueker leads the Applied Isotope Geochemistry technical 
team for ARCADIS. 
 
Contact Information: Julie.Sueker@arcadis-us.com; 303-231-9115 
 
Sun, Helen 
Helen Sun is currently working as a product marketing specialist for GC/LC triple quadrupole mass spectrometers 
of Bruker. She got her Ph.D degree in analytical chemistry from University of California, Riverside in 2011, and 
worked as a research fellow in buck institute in the bay area continuing her research in mass spectrometry 
analysis. She joined Bruker Chemical and Applied Markets in May, 2012, working on developing new applications 
using GC and LC-triple quadrupole mass spectrometers. 
 
Contact Information: helen.sun@bruker.com; 510-683-4330 
 
Sylvester, Guy 
Guy Sylvester is the CEO of Absolute Resource Associates in Portsmouth, New Hampshire, which he purchased 
with his wife Susan in 2000. Sylvester has over 25 years of experience in Industrial Hygiene, Environmental 
Indoor Air Quality and Environmental Analytical Testing. He currently is the Chapter Director for the Manchester 
New Hampshire Indoor Air Quality Association. He serves on the New Hampshire and North East Board of 
Directors of the American Lung Association, and National Board of Directors for the American Council for 
Accredited Certifications (ACAC.). Sylvester is a practicing Industrial Hygienist, Board Certified Microbial 
Consultant, Board Certified Indoor Environmental Consultant and State Certified Asbestos Inspector. Sylvester is 
also the Author of the book “MOLD: Myth or Monster?”, and is a past winner of the New Hampshire Business 
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Review Business Excellence Award. Sylvester received his Bachelors Degree at California State University, 
Fullerton, and completed Post Graduate Course Work at the University of California, Irvine. His Continuing 
Education Course Work has been ongoing throughout his career as he maintains the training, licenses and 
credentials necessary to run his business, and stay current with the ever changing technology, methods, laws 
and trends which affect the environmental industry. 
 
Contact Information: guys@absoluteresourceassociates.com; 603-436-2001 
 
Telliard, William 
Mr. Telliard joined the U.S. Environmental Protection Agency Office of Water Enforcement and Permits in 1972. 
In 1976, he transferred into the Office of Water Effluent Guidelines Division as Chief of the Energy and Mining 
Branch. He later became Director of Analytical Methods Staff in the Engineering and Analysis Division in the 
Office of Science and Technology--where he served until his retirement in 2006. 
 
He directed and coordinated analytical methods development, sampling, analysis, and quality control/quality 
assurance for the EPA Office of Water. He has been principally responsible for the development of the list of 
Priority Pollutants and EPA's Environmental Monitoring Methods Index (EMMI). He was responsible for the 
selection of gas chromatography/mass spectrometry (GC/MS) as EPA's technique of choice for the measurement 
of organic pollutants. He was actively involved in the development and promulgation of regulations for the 
control of industrial discharges to waters of the United States. 
 
According to an EPA memo, more than 100 analytical methods were developed under Mr. Telliard’s direction 
during his 34-years at EPA. Those methods were developed for use in detecting the presence of numerous 
contaminants, including mercury, dioxin, PCB congeners, and parasites such as Cryptosporidium and Giardia. 
 
Contact Information: watelliard@comcast.net; 804-756-7515 
 
Tondeur, Yves 
Education 

• MS Chemistry & Ph.D. Chemistry from Free University of Brussels 
• Postdoctoral Fellow, National Institute of Environmental Health Sciences, Research Triangle Park, NC 
• Postdoctoral Fellow, Florida State University 

 
Experience 
 
Dr. Tondeur has more than 34 years of experience in environmental method development and applications. At 
the end of 1999, he started Analytical Perspectives, and is currently president and CEO. For nearly a decade and 
until recently, he was responsible for the day-to-day operations, Technical Director, and Quality Assurance 
Officer roles. During that time period, to comply with the promulgated EPA Methods Innovation Rule, he 
developed a tangible PBMS approach for comprehensive stable isotope-dilution mass spectrometry 
methodologies. The innovative analytical tool is applicable to Methods 8290, 23, TO-9A, 1613, 1668 and CARB 
429. It aligns these methods’ infrastructures with one that is better suited for the true and sustained application 
of PBMS. Embedded in the methodology are new, additional, and more effective QA/QC raising the laboratory’s 
performance to higher levels than ever before; thus, significantly enhancing the data reliability and ensuring the 
data is fit for purpose. Dr. Tondeur helped introduce isotopedilution high-resolution mass spectrometric 
methodologies to the commercial field, authoring the first version of Method 8290. In the late eighties and early 
nineties, while as a partner with Triangle Laboratories, Dr. Tondeur worked with the EPA Office of Water in the 
development of Method 1613, and with the Office of Air Quality and Planning Standards in the development of 
the analytical section of Method 23. He organized a series of Executive Seminars at Analytical Perspectives, and 
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has offered numerous training seminars; e.g., QA in Thailand for USAID, teaching at the College of Mechanical & 
Energy Engineering, Zhejiang University, China; USEPA RTP, NC Workshop, and Texas Commission on 
Environmental Quality Workshop. He has published nearly 100 peer-reviewed articles in the scientific literature, 
some of which are book chapters. Several invited plenary lectures were given by Dr. Tondeur at International 
Symposia. He holds a patent on a process for extracting 2,3,7,8-tetrachlorodibenzo-p-dioxin, and, in March 
2012, he was inducted into the Source Evaluation Society’s Hall of Fame.  
 
In April 2012, SGS acquired the assets of Analytical Perspectives. Dr. Tondeur is currently VP at SGS Analytical 
Perspective  
 
Contact Information: yves.tondeur@sgs.com; 910-794-1613 
 
Villegas, Leah 
Leah Fohl Villegas Ph.D. is a Scientist V for CB&I Federal Services, with more than ten years of experience in 
parasitology. She was awarded her Ph.D. from the University of Pennsylvania and has worked on a variety of 
protozoan and viral pathogens of economical, environmental, and biomedical importance. Dr. Villegas has spent 
the majority of her career developing assays and methods for everything thing from assessing levels of complex 
cyanide in water to monitoring the fitness of drug-resistant apicomplexan parasites. Her current work is focused 
on developing enhancements to EPA Method 1623 for the detection of Cryptosporidium and Giardia parasites in 
surface water. Dr. Villegas trains analysts to perform Method 1623 and developed the online course and training 
tools for certification officers to audit the Method. 
 
Contact Information: Villegas.Leah@epa.gov; 513-569-7886 
 
Vining, Bryan 
Bryan earned his doctorate in chemistry at Florida State University, working with Fourier Transform Ion 
Cyclotron Resonance Mass Spectrometry at the National High Magnetic Field Laboratory. After a postdoctoral 
stint at Yale University, he began working on a variety of quantitative and qualitative analytical approaches using 
mass spectrometry. He spent seven years working in the pharmaceutical industry and six years in the 
environmental testing field. His current position is Director, Technical and QA Officer at SGS Analytical 
Perspectives in Wilmington, NC, where he has been working since 2008. 
 
Contact Information: bryan.vining@sgs.com; 910-794-1613 
 

Walker, Dale 
Dale Walker is employed by Agilent Technologies as a Gas Phase applications chemist. His duties include working 
with environmental laboratories within North America to optimize applications utilizing gas chromatography 
(GC) and gas chromatography mass spectrometry (GC/MS). With over 25 years working with environmental 
testing methods, Dale previously was employed by a large environmental testing laboratory. 
 
Contact Information: Dale.Walker@agilent.com; 916-458-2940 
 

Waller, Debra 
Debra Waller has been a Lead Certification Officer and NELAP assessor for the New Jersey Department of 
Environmental Protection for more than 10 years. Debra is in charge of the microbiology auditing team and 
microbial regulatory concerns for the NJDEP. Debra is also developing the cryptosporidium and giardia 
assessment program for the NJDEP. She is the Quality Assurance Officer for the NJ BEACH and several ambient 
water monitoring projects including the Barnegat Bay Monitoring Project. Debra specializes in quality assurance 
and quality control for ambient, drinking, biosolids, wastewater and public recreational sample testing. A former 

NEMC 2013 Proceedings

- 2174 -



licensed sewage treatment plant operator, twenty year drinking/wastewater laboratory veteran and the 
recipient of the NJWEA’s Laboratory Analyst Excellence Award, Debra also specializes in the chemical analysis of 
wastewater and ambient water and has been instrumental in the research and development of ambient water 
method certification and project specific laboratory approvals for the NJDEP. 
 
Contact Information: debra.waller@dep.state.nj.us; 609-984-7732 
 
Watson, Kim 
Ms. Watson is the Quality Assurance Manager at Stone Environmental, Inc. in Montpelier, Vermont. She 
manages compliance with Good Laboratory Practices (GLP) Standards (40 CFR Part 160), the National 
Environmental Laboratory Accreditation Program (NELAC) quality system and 17025 Standards, and Corporate 
Quality sAssurance (QA) programs. Her responsibilities include tracking regulatory updates, supervising QA/QC 
internal procedures and in the field, acting as the Quality Assurance Unit (QAU) for EPA related studies. She is 
responsible for developing and implementing quality systems for company processes both project and non-
project related. She supports investigations for soil, air groundwater and surface water studies, database 
management, and report and quality assurance project plan (QAPP) writing. 
 
Ms. Watson has over 29 years of experience in all phases of production and laboratory procedures, quality 
control and quality assurance, QA management and project management in an environmental analytical 
laboratory encompassing the EPA regulated environments (GLP, RCRA and CERCLA). She has over fifteen years 
of experience in private quality assessment consulting, data and method validation, environmental project 
planning and coordination, field and laboratory audits, third party review, and single and double blind 
performance testing programs. 
 
Contact Information: kwatson@stone-env.com; 802-229-2196 
 
Wellman, Melissa 
Melissa Wellman has earned both a Bachelors and Masters Degrees in Meteorology. She has been working with 
the Air Quality Measurements and Studies Group within AECOM’s Chelmsford, MA office for five years. Her 
project experience includes: ambient air quality, meteorological monitoring networks, and fenceline monitoring 
programs. Melissa’s Fenceline air monitoring experience is associated with various remediation type activities 
primarily measuring PM10 and VOCs plus integrated sampling for specific VOCs (BTEX), particulates, Lead, 
Arsenic, PCBs, PAHs, and Hexavalent Chromium. Ms. Wellman is currently the deputy project manager for a 
number of AECOM operated fenceline air monitoring programs in New York, Massachusetts, New Jersey, 
Wisconsin, Ohio, Georgia, Pennsylvania, and Connecticut. Her responsibilities include: managing onsite field 
technicians, troubleshooting with the field technicians and directing the technical support of engineering staff, 
state agency and client exceedance notifications, database management, and data reporting. 
 
Contact Information: melissa.wellman@aecom.com; 978-905-2100 
 

Whetzel, James 
Jim Whetzel has a B.S. degree in Chemistry and is a Project Manager and Quality Manager for the Survey 
Products Group of W. L. Gore and Associates. He has been with Gore for over 15 years and has more than 25 
years experience in the environmental field, working in laboratories in Maryland, North Carolina, and 
Minnesota. His primary areas of responsibility include project management and technical support for GORE® 
Surveys, quality assurance, and development of new product applications. Jim has presented at more than a 
dozen conferences on the topic of passive sampling in air, water, and soil gas. He is also a contributing author on 
several ASTM and ITRC documents focused on passive sampling. 
 
Contact Information: whetzel@agisurveys.net; 410-506-4776 
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Wilbur, Steven 
Steve Wilbur is the software product manager for ICP-MS products at Agilent Technologies. He joined HP/Agilent 
in 1989 as a GC/MS applications engineer, and moved to the ICP-MS group as an applications scientist in 1995 
with the introduction of the HP-4500, the world’s first benchtop ICPMS. He has a Master’s degree in molecular 
biology from Humboldt State University. 
 
Contact Information: steven.wilbur@agilent.com; 425-356-6333 
 
Williamson, Bill 
Bill Williamson is a Senior Research Scientist in the Environmental Engineering and Monitoring Section within 
the Chemistry and Chemical Engineering Division at Southwest Research Institute in San Antonio, Texas. He has 
been with Southwest Research Institute for 20 years, with 15 years focused on analytical analysis of chemical 
warfare agents. Mr. Williamson’s main area of expertise is the development of analytical techniques for 
detecting trace chemical agents in difficult matrices. He received an MBA and a B.S. in Chemistry, from the 
University of Texas at San Antonio. 
 
Contact Information: bwilliamson@swri.edu; 210-522-2187 
 
Willison, Stuart 
Dr. Stuart Willison received his Ph.D. from the University of Cincinnati in Chemistry. He began working for the 
National Homeland Security Research Center at the Environmental Protection Agency in 2008 as a research 
chemist. His work has focused on method development in various matrices of concern for hazardous chemicals 
during the remediation of public areas after an incident. 
 
Contact Information: Willison.stuart@epa.gov; 513-569-7253 
 
Winkler, Paul 
Dr. Winkler received his undergraduate degree in chemistry from the University of Colorado Denver in 1978 and 
his Ph.D. in analytical chemistry from the Georgia Institute of Technology in 1986. He started his post graduate 
career at the Dow Chemical Company where he was the Western Region Director for mass spectrometry. After 
leaving Dow, Dr. Winkler worked for the Finnigan Corporation developing LC/MS techniques including particle 
beam, thermospray, electrospray and APCI. Dr. Winkler left Finnigan and began a 15 year career working in 
contract laboratories in the environmental and pharmaceutical industries where he worked on developing 
LC/MS/MS methods for a wide variety of compounds and matrices. Dr. Winkler has been a Senior Field 
Application Specialist for AB Sciex for the last two years. 
 
Contact Information: paul.winkler@absciex.com; 303-882-0792 
 
Wyeth, Robert 
Senior General Manager; Pace Analytical Services, Inc. 
 
Mr. Wyeth is a 40 year veteran of the commercial environmental testing industry. He has served as a member of 
and Chairman of the Environmental Laboratory Advisory Board, a federal advisory committee to EPA and as an 
expert to the EPA Office of the Inspector General (OIG). He has also served as the National Laboratory Practices 
Chairman of the Water Environment Federation, served as member of various NELAC committees, as well as the 
Board of Directors of TNI. He currently serves as the Chairperson of the Consensus Standard Development 
Executive Committee. Mr. Wyeth is a member and past Chairmen of the ACIL Environmental Sciences Section. 
As a commercial environmental testing laboratory representative, Mr. Wyeth has also been involved at the 
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Federal, State and local levels in support of the overall needs of laboratories within the environmental 
community. On the professional level, executive management positions in laboratory administration, 
operations, and technical/sales management and quality assurances are areas of responsibility currently and/or 
previously held by Mr. Wyeth. Mr. Wyeth holds BS degrees in Chemistry and Physics from Illinois State 
University, and an MS in Chemistry from the State University of New York, College at Buffalo. 
 
Contact Information: rfwyeth@yahoo.com; 716-674-1731 
 
Yakub, Gary 
Mr. Yakub is employed at Environmental Standards, Inc. as a Senior Quality Assurance Chemist. He has worked 
at Environmental Standards for three years. 
 
Mr. Yakub has over twenty-five years of experience in the environmental field, working first as a laboratory 
analyst, then as the laboratory’s Quality Assurance Officer, and now as an environmental consultant specializing 
in corporate environmental liability issues.  
 
As an analyst, Mr. Yakub has performed all phases of environmental analyses, including wet chemistry, metals 
and mercury digestion and analyses, volatile organic analyses, semi-volatile organic analyses, pesticide and PCB 
analyses, and microbiological analyses. 
 
As Quality Control Officer, Mr. Yakub developed and instituted a complete Quality Assurance/Quality Control 
Program for the laboratory, including documentation, sample and data handling procedures, chain-of-custody, 
internal auditing, a performance evaluation program, ethics/data integrity, and data validation. 
 
Mr. Yakub has published peer-reviewed, original research on a variety of topics in wastewater microbiology and 
written chapters for environmental microbiology textbooks. 
 
As an environmental consultant serving the environmental community, Mr. Yakub currently provides laboratory 
accreditation assistance, laboratory compliance audits, environmental data validation, document preparation 
and review, and other services to the client. 
 
Mr. Yakub received a Bachelor of Science Degree in Biology from Indiana University of Pennsylvania, Indiana, PA 
in 1984, and a Bachelor of Science Degree in Chemistry from Duquesne University, Pittsburgh, PA IN 1986. 
 
Contact Information: gyakub@envstd.com; 610-935-5577 
 
Yang, Shen-yi 
Ms. Shen-yi Yang, the RCRA Methods Program Manager, has joined the EPA Office of Resource Conservation and 
Recovery (formerly the Office of Solid Waste) for 22 years. Prior to joining the RCRA Methods Team, she worked 
as an Environmental Protection Specialist for the hazardous waste listings and delistings programs, especially on 
issues associated with waste sampling and analysis. 
 
Earlier in her career, Ms. Yang worked as a project chemist in environmental engineering firms located in 
Maryland and Florida in support of site remediation projects for federal facilities for the U.S. Air Force, Navy, 
and Army Corp of Engineering; as a QA chemist and project coordinator in environmental laboratories; and as a 
chemist for the North Carolina Department of Nature Resources and Food and Drug Administration. Ms.Yang 
received a M.S. in soil chemistry from the Southern Illinois University, Carbondale, IL., and a B.S. in soil science 
from the National Chung Hsing University, Taichung, Taiwan. 
 
Contact Information: yang.shen-yi@epa.gov; 703-308-0437 
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Yost, Debby 
Debby L. Yost serves as a Senior Environmental Specialist with Chesapeake Energy Corporation and works at 
Chesapeake’s corporate headquarters in Oklahoma City. Yost has been part of the Environmental Health and 
Safety and Regulatory Affairs Department since 2007. Yost has worked on a variety of projects involving both 
regulatory affairs and compliance issues associated with oil and gas exploration and production. Yost has a 
Bachelor of Science in Microbiology and a Master of Science in Agronomy (emphasis on soil chemistry and 
fertility) from Oklahoma State University. Prior to joining Chesapeake she worked as the Quality Control/Quality 
Assurance Manager for The Benham Group (now SAIC) offices in Oklahoma, Texas, Arkansas and Missouri for 
almost 18 years. Before that Yost worked at Oklahoma State University running the Cooperative Extension 
Services Soil, Water and Forage Analytical Laboratory and overseeing soil fertility research projects for over 13 
years. During her time at OSU she authored and co-authored a number of publications. 
 
Yost has also been an active participant in the Marcellus Shale Coalition (MSC) and has been part of 
Environmental Stewardship Subcommittee since 2010. She has served as chair or co-chair of this subcommittee 
and has overseen the development and roll-out of Recommended Practices on pre-drill water surveys and stray 
gas investigations as well as development of a Sampling and Analysis Plan for pre-drill sample collection and 
related fact sheets. Debby also participated in a work group tasked with developing a database for housing pre-
drill water test data for MSC operator members. 
 
Contact Information: debby.yost@chk.com; 405-935-4179 
 
Zeiner, Stephen 
Mr. Zeiner received a Bachelor of Science Degree in Chemistry from Shippensburg University. Mr. Zeiner is a 
certified environmental analytical chemist. Mr. Zeiner spent several years in an independent environmental 
laboratory prior to joining Environmental Standards, Inc. Stephen has been with Environmental Standards, Inc. 
for 19 years. As a Senior Technical Chemist, Stephen specializes in environmental chemistry quality assurance 
consulting, indoor air quality investigations, industrial laboratory program development and support, laboratory 
auditing, and data validation. Stephen has recently been involved with a large multi-state investigation/cleanup 
and administers two nationwide laboratory programs. 
 
Contact Information: szeiner@envstd.com; 610-935-5577 
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