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UV SENTRY MINIMUM DETECTION LIMITS
(MDL'S)

Cerex Statement on MDL’s (Minimum Detection Limits)...

Currently there are a number of definitions of “detection limits” used to characterize the performance of air monitoring
systems. A common definition of is the magnitude of the absorbance spectra that is twice the system noise. The
Environmental Protection Agency’s “Compendium of Methods for the Determination of Toxic Organic Compounds in
Ambient Air - Second Edition Compendium Method TO-16 Long-Path Open-Path Fourier Transform Infrared Monitoring
Of Atmospheric Gases” defines detection limits as the following:

The detection limit of the UVSentry systems is a dynamic quantity that will change as the atmospheric conditions change.
The variability of the target gas, and all of the other interfering species concentrations contributes to the variability of this
measurement. The detection limit as determined in this procedure is the result of a calculation using a set of 15 individual
absorption spectra. The 16 individual single beam spectra used for this determination are acquired in 5-min intervals and
no time is allowed to elapse between them. The absorption spectra are then created by using the first and the second single
beam spectra, the second and the third, and the third and the fourth, and so on until the 15 absorption spectra are obtained.
These absorption spectra are analyzed in exactly the same way that all field spectra are to be analyzed and over the same
wave number region. The analysis should result in a set of numbers that are very close to zero because most of the effects
of the gas variability have been removed. The numerical results should be both positive and negative and for a very large
set of data should average to zero. Three times the standard deviation of this calculated set of concentrations is defined to
be the detection limit.

Although Method TO-16 was written for open path FTIR, the Cerex UVSentry system is unique among Open path UV
systems in that the raw data is essentially identical to an FTIR “Single beam” file. Hence the direct correlation drawn to
TO-16. Using the detection limit definition described in TO-16, CEREX developed the detection limits that are listed
above However it should be noted that the actual detection limits achieved in the field will vary. This is primarily due to
the fact that variations in interfering species will result in variability in detection limits. Cerex considers the detection
limits listed to be a very conservative estimate. The end-user of the equipment will likely achieve much better results in
the field. Cerex believes it is a good policy to not oversell a capability to our potential customers.
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Under optimum conditions, the following LDL's can be achieved. Path integrated concentrations listed below are for a
300 meter path length from the UVSentry Source unit to the Receiver unit.

Path Integrated Path Averaged
Compound Name Concentration Concentration
(PPM-M) (PPB)
Ammonia (NH3) 1.59 10.6 @150M
1,3 Butadiene 0.2 1.3 @150M
Benzene 0.267 1.8 @150M
Carbon Disulfide 13.31 44.3
Chlorine (Cl2) 5 16.7
Ethyl Benzene 0.3 1
Formaldehyde 3.2 10.7
Hydrogen Sulfide (H2S) 0.5 3.3 @150M
Mercury (Hg) 0.0059 0.02
Napthalene 0.2 1.3
Nitrogen Oxide (NO) 0.292 13.5
Nitrogen Dioxide (NO2) 4.04 0.973
Ozone (03) 2 6.67
o-xylene 3.77 1.25
m-xylene 0.35 1.17
p-xylene 0.237 0.79
Sulfur Dioxide (S02) 0.32 2.1 @150M
Toluene 0.838 2.79

e Pathlengths > 200 meters are not recommended for Butadiene, Ammonia and Hydrogen Sulfide. Paths beyond
this distance result in loss of system signal due to atmospheric oxygen absorption.

e Other compounds are available — please contact Cerex for details

¢ Increasing the pathlength directly results in lower detection limits.
PPM-M / Pathlength = PPM (Path Averaged Concentration)
Example Ammonia:

1.59 PPM-M/ 300 M = 5.3 PPB



