
 

 
 

 
 

 
 

 
 

This Appendix provides a toolbox of information for learning more about open 
path technologies. The overview URL has a basic description of all the open path 
technologies and a searchable database of over 600 abstracts on various open 
path subjects. The case studies section provides a wide range of examples 
where open path technologies have been deployed and each citation is 
hyperlinked to its complete article or abstract for further information. The 
Environmental Technology Verification Program section contains links to EPA 
performance reports on various open path vendor equipment. The guidance 
section has both EPA and European documents on the use of open path 
equipment. Finally the vendor section lists the vendors, with contact information, 
who made presentations or had displays at the workshop. 

OVERVIEW 
A layman's description of how DIAL works, some examples of its deployment, 
and references are found at http://www.cluin.org/programs/21m2/openpath/lidar/ 

CASE STUDIES 
An OP-FTIR fence-line monitoring system has been in operation at the TOSCO 
refinery in Rodeo, California, since 1997. The system consists of two monostatic 
OP-FTIR configurations deployed along the north and south fence lines of the 
plant. The one-way optical path of the north fence line is 930 m long and the 
south path of the south fence line is 955 m. The systems are set to monitor on a 
frequency of every five minutes and to sound an alarm if concentrations of some 
26 target compounds exceed pre-set concentration levels (ppm/m level). Each 
month a report is developed that evaluates system performance and summarizes 
the chemicals detected, their concentrations, and the system detection limit for 
them. The system has a spectral library of over 300 chemicals. Because the 
collected monitoring spectra are preserved electronically, it is possible to re­
examine a given time period to look for the presence of other than target 
chemicals. See the EPA webpage at 
http://www.epa.gov/region09/features/tosco/monitoring.html, or Contra Costa 
County Health Services at http://www.cchealth.org/groups/hazmat/fenceline/ 

Bales R., J. Stutz, and S. Hurlock. 2006. Long term measurement of trace gases 

at GEOSummit using multi-axis differential optical absorption spectroscopy. 

January 2006. 

GEOSummit Meeting. http://www.geosummit.org/resource/06mtg/stutz/
 

Bamford, D. Scott J. Sharpe, Aaron Van Pelt, David J. Cook. 2007. 
Petrochemical Gas Speciation Using a Rapid-Scanning Widely-Tunable Mid-IR 
Laser Spectrometer. Lasers and Electro-Optics Quantum Electronics and Laser 
Science (CLEO/QELS), Baltimore, MD, 6-11 May 2007. 3 pp.  
http://www.psicorp.com/publications/PDF/sr-1282.pdf 

Bauer, J., J. Tulip, P. Kain, M. Paulson, and Jack Ondrack. Undated. 

Results of the Application of a New Laser Based Open-Path Spectrometer for the 




 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Measurement of Fugitive Emissions From Gas Processing Plants 
http://www.boreal-laser.com/docs/paper1.pdf 

Bruns, M., S. A. Buehler, J. P. Burrows, K.-P. Heue, U. Platt, I. Pundt, A. Richter, 
A. Rozanov, T. Wagner and P. Wang. 2004. Retrieval of profile information from 
airborne multi axis UV/visible skylight absorption measurements. Appl. Opt., 
43(22), 4415-4426. 
http://www.sat.ltu.se/members/sab/publications/doas/doas_retrieval_paper.pdf 

Chambers, A. 2003. Well Test Flare Plume Monitoring Phase II: DIAL Testing in 
Alberta. 
Alberta Research Council Inc. http://www.ptac.org/env/dl/envp0402fr.pdf 

Chambers, A. 2004. Optical Measurement Technology for Fugitive Emissions 
from Upstream Oil and Gas Facilities. Alberta Research Council Inc. 
http://www.ptac.org/env/dl/envp0403.pdf 

Chambers, A. and M. Strosher. 2006. Refinery Demonstration of Optical 
Technologies for Measurement of Fugitive Emissions and for Leak Detection. 
Alberta Research Council Inc. 
http://www.arc.ab.ca/documents/Dial%20Final%20Report.pdf 

Chambers, A., et al. 2006. DIAL measurements of fugitive emissions from natural 
gas plants and the comparison with emission factor estimates. 15th International 
Emission Inventory Conference: Reinventing Inventories - New Ideas in New 
Orleans, 16-18 May 2006, New Orleans, Louisiana. 
http://www.epa.gov/ttn/chief/conference/ei15/session14/chambers.pdf 

EPA. 2002a. Characterization of Mercury Emissions at a Chlor-Alkali Plant, 
EPA/600/R- 02/007. Office of Research and Development. 
http://www.epa.gov/nrmrl/pubs/600r02007/600R02007.pdf 

EPA. 2002b. Superfund Five-Year Review Report: Brantley Landfill NPL Site 
Island, Kentucky. EPA Region IV, 136 pp. 
http://www.epa.gov/superfund/sites/fiveyear/f02-04016.pdf 

EPA. 2004. Measurement of Fugitive Emissions at a Region I Landfill, EPA­
600/R-04-001. 
http://www.cluin.org/programs/21m2/projects/epa600r04001.pdf 

EPA. 2005a. Evaluation of a Former Landfill Site in Fort Collins, Colorado Using 
Ground-Based Optical Remote Sensing Technology, EPA-600/R-05/042. 
http://www.cluin.org/programs/21m2/spotlight/Ft_Collins_Report.pdf 

EPA. 2005b. Evaluation of Fugitive Emissions at a Former Landfill Site in 
Colorado Springs, Colorado Using Ground-Based Optical Remote Sensing 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Technology, EPA-600/R-05/041. http://www.clu­
in.org/programs/21m2/spotlight/Colorado_Springs_Report.pdf 

EPA. 2007. Measurement of Total Site Mercury Emissions for a Chlor-Alkali 
Plant Using Open-Path UV-DOAS, EPA 600-R-07-077. 146 pp. 
http://www.epa.gov/nrmrl/pubs/600r07077/600r07077.pdf 

EPA Victoria. 2005. Benzene Air Monitoring in Corio 2003–2005. Environmental 
Report Publication 999. 8 pp. 
http://epanote2.epa.vic.gov.au/EPA/publications.nsf/d85500a0d7f5f07b4a2565d1 
002268f3/cedcb7ec217f5842ca256ffe00818bab/$FILE/999.pdf 

Friedeburg, C., I. Pundt, K.-U. Mettendorf, T. Wagner, and U. Platt. 2005. Multi-
axis-DOAS measurements of NO2 during the BAB II motorway emission 
campaign. Atmospheric Environment 39 (2005) pp 977–985.  
http://www.imk.uni-karlsruhe.de/download/BAB-Friedeburg.pdf 

Frisch, L. 2003. Fugitive VOC-Emissions Measured at Oil Refineries in the 
Province of Västra Götaland in South West Sweden - A Success Story 
Development and Results 1986–2001. County Administration of Västra Götaland, 
Report No. 2003:56. 
http://www.clu-in.org/programs/21m2/projects/rapport200356-Final_VOC.pdf 

Frish, M. 2006. Low-cost standoff laser sensing for smart LDAR. AWMA 99th 

Annual Conference, June 20-23, 2006, New Orleans, Louisiana. 
http://www.psicorp.com/publications/PDF/sr-1239.pdf 

Frish, M., et al. 2007. The Next Generation of TDLAS Analyzers. SPIE Optics 
East 2007, Boston, MA, 9-12 September 2007. 11 pp.  
http://www.psicorp.com/publications/subject_Laser_Devices.shtml 

Fuqi , S., J. Liu, P. Xie, and Y. Zhang. 2006. Correlation study between 
suspended particulate matter and DOAS data. Advances in Atmospheric 
Sciences, Vol. 23, No. 3, pp 461–467. 
http://www.iap.ac.cn/html/qikan/aas/aas2006/200603/233sfq.pdf 

Goorahoo, D., et al. 2005. Measuring ammonia emissions from agricultural 
practices. Conference Proceedings 2005 California Plant and Soil Conference 
Science & Policy in California Agriculture, pp 46-49. 
http://calasa.ucdavis.edu/proceedings/2005_Proceedings.pdf 

Goorahoo, D., et al. 2004. Use of laser technology to monitor ammonia 
emissions from dairy lagoons. Conference Proceedings 2004 California Plant 
and Soil Conference Science & Policy in California Agriculture. 
http://www.epa.gov/ttn/chief/conference/ei14/session1/goorahoo.pdf 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Grenn, B., et al. 2005. Extending optical methane leak detection to mobile 
platforms. Natural Gas Technologies 2005, January 30-February 2, 2005, 
Orlando, Florida. 
http://www.psicorp.com/publications/PDF/sr-1203.pdf 

Heckel, A., A. Richter, T. Tarsu, F. Wittrock, C. Hak, I. Pundt, W. Junkermann, 
and J. P. Burrows. 2005. MAX-DOAS measurements of formaldehyde in the Po-
Valley. Atmos.Chem. Phys., 5, 909–918. 
http://www.copernicus.org/EGU/acp/acp/5/909/acp-5-909.pdf 

Ibrahim, O., T. Stein, T. Wagner, and U. Platt. 2006. Auto-MAX DOAS: A new 
measurement platform. Third International DOAS Workshop, University of 
Bremen, March 20-26, 2006. http://troposat.iup.uni­
heidelberg.de/AT2/DOAS_workshop/ibrahim_ossama_o112.pdf 

Jiménez, R., T. Iannone, H. van den Bergh, B. Calpini, and D. Kita. 2000. 
Investigation of the emission of monocyclic aromatic hydrocarbons from a 
wastewater treatment plant at Lausanne (Switzerland) by differential optical 
absorption spectroscopy (DOAS). Proceedings of A&WMA 93rd Annual 
Conference & Exhibition, 18-22 June 2000, Salt Lake City, Utah. Paper #830, 17 
pp, 2000. 
http://www.cluin.org/programs/21m2/lit_show.cfm?id=886 

Lenz, D. et al. 2005. Flight Testing of an Advanced Airborne Natural Gas Leak 
Detection System. U.S. Department of Energy, 84 pp. 
http://www.netl.doe.gov/technologies/oil-gas/publications/td/41877_final.PDF 

Kihlman, M., J. Mellqvist, and J. Samuelsson. 2005. Monitoring of VOC 
Emissions from Refineries and Storage Depots Using the Solar Occultation Flux 
Method, 102 pp. 
http://www.fluxsense.se/reports/SOF%20Refinery%20report­
%20KORUS%20%202005%20%20high%20res.pdf 

Kim, K.-H. 2004. Comparison of BTX measurements using a differential optical 
absorption spectroscopy and an on-line gas chromatography system. 
Environmental Engineering Science, Mar 2004, Vol. 21, No. 2: pp 181-194. 
http://www.liebertonline.com/doi/abs/10.1089/109287504773087354;jsessionid=iI 
dHkoAhbAM45fWgNY?cookieSet=1&journalCode=ees 

Laepple, T., V. Knab, K.-U. Mettendorf, and I. Pundt. 2004. Longpath DOAS 
tomography on a motorway exhaust gas plume: Numerical studies and 
application to data from the BAB II campaign.  
http://www.atmos-chem-phys.net/4/1323/2004/acp-4-1323-2004.pdf 



 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Mellqvist J., M. Kihlman, B. Galle, K. Fransson, and J. Samuelsson. Undated. 
The Solar Occultation Flux Method, A Nouvelle Technique for Quantifying 
Fugitive Gas Emissions. 
http://www.fluxsense.se/reports/paper%201%20final%20lic.pdf 

Mellqvist, Johan, Jerker Samuelsson, Claudia Rivera, Barry Lefer, and Monica 
Patel. 2007. Measurements of industrial emissions of VOCs, NH3, NO2 
and SO2 in Texas using the Solar Occultation Flux method and mobile DOAS, 
HARC Project H-53. 69 pp. 
http://www.fluxsense.se/ 

Mellqvist, J. et al. 2006. The solar occultation flux method, a new technique to 
quantify fugitive VOC emissions. Proceedings of CEM 2006. 7th International 
Conference on Emission Monitoring, Paris, Feb 2006, 9 pp. 
http://www.fluxsense.se/reports/THE%20SOF%20METHOD%20extended%20ab 
stract%20CEM%202006.pdf 

Mettendorf, K., C. Kunz, V. Knab, H. Sun, and I. Pundt. 2003. The multibeam 
DOAS long path DOAS system; a new apparatus for simultaneous 
measurements along different light paths. Geophysical Research Abstracts, Vol. 
5, 12055. 
http://www.cosis.net/abstracts/EAE03/12055/EAE03-J­
12055.pdf?PHPSESSID=b41ac16d57f9bc737075b71b915972f3 

Mettendorf, K., A. Hartl, U. Platt, and I. Pundt. 2005. Long path DOAS 
tomography by the use of multibeam DOAS instruments: Results of an indoor 
validation campaign. Geophysical Research Abstracts, Vol. 7, 08543. 
http://www.cosis.net/abstracts/EGU05/08543/EGU05-J-08543.pdf 

Mount, G., B. Rumburg, J. Havig, B. Lamb, H. Westberg, D. Yonge, K. Johnson, 
and R. Kincaid. 2002. Measurement of atmospheric ammonia at a dairy using 
differential optical absorption spectroscopy in the mid-ultraviolet. Atmospheric 
Environment, 2002, 36(11), pp 1799-1810. 
http://www.dicer.org/jsp/journal/show_article.jsp?jid=JA-4-36-11-1799 

Pisano, J. et al. 2003. A UV differential optical absorption spectrometer for the 
measurement of sulfur dioxide emissions from vehicles. Meas. Sci. Technol. 14, 
pp 2089-2095. http://www.iop.org/EJ/abstract/0957-0233/14/12/007 

Poehler, D., A. Hartl, and U. Platt. 2006. Tomographic DOAS measurements of 
2D trace gas distributions above the city centre of Heidelberg, Germany. Third 
International DOAS Workshop, University of Bremen, March 20-26, 2006. 
http://www.cosis.net/abstracts/EGU05/08790/EGU05-J-08790.pdf 

Pundt, I. and K.-U. Mettendorf. 2005. Multibeam long-path differential optical 
absorption spectroscopy instrument: a device for simultaneous measurements 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

along multiple light paths. Appl. Opt. 44, pp 4985-4994. 
http://www.opticsinfobase.org/abstract.cfm?URI=ao-44-23-4985 

Schaefer, K., H. Hoffmann, I. Dormuth, C. Jahn, and S. M. Emeis. 2002. VOC 
emission source strengths of tankers during refueling activities determined by 
spectroscopic remote sensing and inverse dispersion modeling. Remote Sensing 
of Clouds and the Atmosphere VI. Proceedings of SPIE - The International 
Society for Optical Engineering, Vol 4539, p 247-257, 2002. 
http://www.cluin.org/programs/21m2/lit_show.cfm?id=1608 

Schäfer, K., et al. 2006. Determination of NO and NO2 aircraft emission indicies at 
airports by open-path DOAS. Third International DOAS Workshop, University of 
Bremen, March 20-26, 2006. 
http://troposat.iup.uni­
heidelberg.de/AT2/DOAS_workshop/schaefer_klaus_o404.pdf 

Schulz, Stuart P., Stephen F. Takach, and Timothy R. Minnich. 2007. Advances 
in Perimeter Air Monitoring During the Cleanup of Former MGP Sites. 8 pp. 
http://msiair.net/web%20-%20Paper%201.pdf 

Schlosser, E., J. Bossmeyer, T. Brauers, H.-P. Dorn, and R. Tillmann. 2006. 
HCHO detection by high-resolution laser DOAS. Third International DOAS 
Workshop, University of Bremen, March 20-26, 2006. 
http://troposat.iup.uniheidelberg.de/AT2/DOAS_workshop/doas_ws_2006_progra 
m.html 

Secrest, C. 2001. Field measurement of air pollutants near swine confined­
animal feeding operations using UV DOAS and FTIR. Water, Ground, and Air 
Pollution Monitoring and Remediation, 6-7 November 2000. Proceedings of 
SPIE–The International Society for Optical Engineering, Vol 4199, p 98-104, 
2001. 
http://www.cluin.org/programs/21m2/lit_show.cfm?id=868 

Shao, L., M. Pollard, P. Griffiths, D. Westermann, and D. Bjorneberg. 2007. 
Rejection criteria for open-path Fourier transform infrared spectrometry during 
continuous atmospheric monitoring. Vibrational Spectroscopy. 43:78-85. 
http://eprints.nwisrl.ars.usda.gov/55/ 

Smithers, B. et al. 1995. VOC Emissions From External Floating Roof Tanks: 
Comparison of Remote Measurements by Laser With Calculation Methods. 
CONCAWE, Report No. 95/52, 74 pp. Go to page 12 of 
http://www.concawe.org/Content/Default.asp?PageID=31 

Spectrasyne, Ltd. 1999. A VOC Emissions Survey at the SCANRAFF Refinery, 
Lysekil. Aug/Sep 1999, 59 pp. 



 

 
 

 
 

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 

 
 

 
 

 

Varma, R., R. Hashmonay, R. Kagaan, and A. Bolch. 2005. Optical Remote 
Sensing to Determine Strength of Nonpoint Sources: Duke Forest Control 
Experiments (ESTCP # CP-0214). Report No: AFRL-ML-TY-TR-2005-4584, 97 
pp. 

Taslakov, M. V Simeonov and H van den Bergh. 2008. Multipurpose terahertz 
quantum cascade laser based system for industrial, environmental and 
meteorological applications. 2008 J. Phys.: Conf. Ser. 113 012055. 5 pp 
http://www.iop.org/EJ/abstract/-search=56034832.1/1742-6596/113/1/012055 

Wittrock, F., A. Heckel, H. Oetjen, A. Richter, and J. Burrows. 2006. The retrieval 
of oxygenated volatile organic compounds by remote sensing techniques. Third 
International DOAS Workshop, University of Bremen, March 20-26, 2006. 
http://earth.esa.int/workshops/atmos2006/participants/879/ 

Zhang, K. and H. C. Frey. 2006. Road grade estimation for on-road vehicle 
emissions modeling using light detection and ranging data. Journal of Air and 
Waste Management Association, June 2006. 
http://www4.ncsu.edu/~frey/Zhang_Frey_2005.pdf 

ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAM 

The EPA ETV program has tested three OP-FTIR instruments, and the 
verification reports are available on the ETV website at: http://www.epa.gov/etv 

Ail Sytems Inc.--RAM 2000 Fourier Transform Infrared Open-Path Monitor 
Verification Statement (PDF, 42.2 K) 
http://www.epa.gov/etv/pdfs/vrvs/01_vs_ail.pdf 
Verification Report (PDF, 541K) http://www.epa.gov/etv/pdfs/vrvs/01_vr_ail.pdf 

Bruker Daltonics, Inc.-- OPAG 22 Open-Path Gas Analyzer 
Verification Report. http://www.epa.gov/etv/pdfs/vrvs/01_vr_bruker_opag.pdf 

Spectrex, Inc.--SafEye 227 Infrared Open-Path Monitor 
Verification Statement: http://www.epa.gov/etv/pdfs/vrvs/01_vs_safeyetwo.pdf 
Verification Report: http://www.epa.gov/etv/pdfs/vrvs/01_vr_safeyetwo.pdf 

The EPA ETV program has tested four TDL instruments. 

Aerodyne Research, Inc.--QC-TILDAS. Open path tunable IR laser with quantum 
cascade test for Ammonia. 
Verification Statement: http://www.epa.gov/etv/pubs/01_vs_aerodyne.pdf 
Verification Report: http://www.epa.gov/etv/pubs/01_vr_aerodyne.pdf 

Boreal Laser-- GasFinder 2.0 TDL Open-Path Monitor 
Verification Statement: http://www.epa.gov/etv/pubs/01_vs_boreal.pdf 



 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 

 
  

 

 

 
 

 
 

 
 

 

Verification Report: http://www.epa.gov/etv/pubs/01_vr_boreal.pdf 

OPSIS, AB--, LD500 Continuous Emission Monitor for Ammonia 
Verification Statement: http://www.epa.gov/etv/pdfs/vrvs/01_vs_opsis_ld500.pdf 
Verification Report: http://www.epa.gov/etv/pdfs/vrvs/01_vr_opsis_ld500.pdf 

Siemens Laser Analytics, AB, LDS 3000 Continuous Emission Monitor for 
Ammonia 
Verification Statement: http://www.epa.gov/etv/pdfs/vrvs/01_vs_siemens.pdf 
Verification Report: http://www.epa.gov/etv/pdfs/vrvs/01_vr_siemens.pdf 

UNISEARCH Associates, Inc. 
LasIR Tunable Diode Laser Open-Path Monitor 
Verification Statement: http://www.epa.gov/etv/pubs/01_vs_unisearch.pdf 
Verification Report: http://www.epa.gov/etv/pubs/01_vr_unisearch.pdf 

The EPA ETV program has tested three UV instruments, and the verification 
reports are available on the ETV website at: http://www.epa.gov/etv 

Opsis, Inc.--AR-500 Ultraviolet Open-Path Monitor 
Verification Statement: http://www.epa.gov/etv/pubs/01_vs_opsis.pdf 
Verification Report: http://www.epa.gov/etv/pubs/01_vr_opsis.pdf 

Spectrex, Inc.--SafEye 420 Ultraviolet Open-Path Monitor 
Verification Statement: http://www.epa.gov/etv/pubs/01_vs_safeyefour.pdf 
Verification Report: http://www.epa.gov/etv/pubs/01_vr_safeyefour.pdf 

GUIDANCE AND REPORTS 

ASTM. 2007. Guide for Open-Path Fourier Transform Infrared (OP/FT-IR) 
Monitoring of Gases and Vapors in Air, E1865-97R02. Link to where standard 
can be purchased: http://www.astm.org/Standards/E1865.htm 

EPA. 1996. Open Path FI-TR Monitoring Guidance Document, EPA 
600/R96/040. Office of Research and Development, National Exposure research 
Laboratory, 176 pp. 
http://www.epa.gov/ttnamti1/files/ambient/other/lngpath/r-96-040.pdf 

EPA. 2004. EPA’s Method for Calculating Air Toxics Emissions for Reporting 
Results Needs Improvement, Report No. 2004-P-00012. Office of the Inspector 
General, 41 pp. 
http://www.epa.gov/oig/reports/2004/20040331-2004-p-00012.pdf 

EPA. 2006. Other Test Method 10 (OTM 10)–Optical Remote Sensing for 
Emission Characterization from Non-Point Sources. 
http://www.epa.gov/ttn/emc/prelim/otm10.pdf 



 

 
 

 
 

 

 

  
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

EPA. 2007. Evaluation of Fugitive Emissions Using Ground-Based Optical 
Remote Sensing Technology, EPA/600/R-07/032. 111 pp. 
http://www.epa.gov/nrmrl/pubs/600r07032/600r07032.pdf 

Sira, Ltd. 2004a. Recommendations for Best Practise in the Use of Open-Path 
Instrumentation : A Review of Best Practise Based on the Project "Remote 
Optical Sensing Evaluation" (ROSE) August 2001-July 2004. ROSE Consortium. 
http://www.spectrasyne.ltd.uk/BestPractisev13.pdf 

Sira Ltd. 2004b. Recommendations for Performance Standards for Open-Path 
Instrumentation. Remote Optical Sensing Evaluation (ROSE) Consortium, 174 
pp. 

VENDORS MAKING PRESENTATIONS AT WORKSHOP 

ARCADIS--RPM and VRPM technology 
ram.hashmonay@arcadis-us.com or http://www.arcadis-us.com/ 

Boreal Laser, Inc.—Tunable Diode Laser manufacturer 
hadam@boreal-laser.com or http:// www.boreal-laser.com 

Agenda Enviro AB—Environmental Consulting 
lennart.frisch@telia.com or http://www.agendaenviro.se/eng/ 

Fluxsense, AB is a spin off company from research done at Chalmers University 
of Technology in Göteborg, Sweden. They have a number of reports and papers 
on the Solar Occultation Flux Method. 
http://www.fluxsense.se/sof_reference_reports.htm 

IMACC Instruments—FTIR open path instrument manufacturer 
rspellicy@imacc-instruments.com or http://www.ftir.bz/ 

ITT Corporation-Space Systems Division—Aircraft borne DIAL for gas pipeline 
leaks 
rspellicy@imacc-instruments.com or http://www.ssd.itt.com/angel/overview.shtml 

Spectrasyne, Ltd.—DIAL Lidar 
For more information on Spectrasyne see: 
jan@spectrasyne.ltd.uk or http://www.spectrasyne.ltd.uk/html/about_dial.html 

The TGB Partnership—Environmental Consulting--control of air emissions, the 
development of standards and regulations, structure design 
randy.kissell@tgbpartnership.com or http://www.tgbpartnership.com/ 

mailto:jan@spectrasyne.ltd.uk


 

 
 

 
 

 
 

 
 

 
 

 
 
 

VENDORS HAVING DISPLAYS AT THE WORKSHOP BUT NOT MAKING 
PRESENTATIONS 

LaSen, Inc.—Airborne open path pipeline leak detection (ALPIS) 
rrjennett@zianet.com or www.laseninc.com 

MIDAC Corporation—FTIR instrument manufacturer 
mpanek@midac.com or http://www.midac.com/ 

MSI Air—Environmental Consulting—use of open path monitoring at remedial 
sites 
trminnich@msiair.net or http://www.msiair.net/ 

Opgal, Inc.—IR camera manufacturer 
wahnon@opgal.com or http://www.opgal.com/ 

Opsis, Inc.—DOAS system manufacturer 
paulsf86@prodigy.net or http://www.opsis.se/ 

Terra Air Services—Environmental consulting—open path fenceline monitoring 
mball@terraairservices.com 
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