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INTRODUCTION:INTRODUCTION:
XRF Spectrometry is used to identify elements in 

a substance and quantify the amount of those 
elements present to ultimately determine the 
elemental composition of a material.  An element is 
identified by its characteristic X ray emissionidentified by its characteristic X-ray emission 
wavelength ( λ ) or energy (E).  The amount of an 
element present is quantified by measuring the 
intensity (I) of its characteristic emission.  The XRF 
method is widely used to measure the elemental 
composition of materials.  Since this method is fast 
and non-destructive to the sample, it is the method 

f h i f fi ld li i d i d i lof choice for field applications and industrial 
production for control of materials.  

The Innov-X Systems Handheld XRF Analyzer 
detects many of  heavy metals, including lead and 
arsenic, with levels of detection limit as low as 10 
ppm. Determination of lead is especially important 
because lead cannot be degraded or detoxified.  

EXPERIMENTAL:
Locations: . An handheld XRF were 

Figure 1:  An example of in-situ soil 
analysis using a Handheld XRF rented from 
Innov-X Systems. 
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Since Hurricane Katrina (2005), environmental 
contaminants in New Orleans have attracted 
national attention as the risks of lead poisoning have 
increased. Initial and follow-up studies on the New 
Orleans area following Katrina indicated elevated 
levels of environmental contaminants such as lead 
and arsenic Concentrations of lead and arsenic

brought to New Orleans for toxic metal 
analysis in soils. All sample locations were 
verified using a Geographic Position 
System (GPS, Garmin, GPSMAP 76CSx) to 
locate sites in New Orleans. All soil 
analysis in this report were done between 
August to September, 2008.and arsenic.   Concentrations of lead and arsenic 

determined in eastern New Orleans drinking water 
exceeded EPA standards.  Since  lead and arsenic 
exposure in the New Orleans areas could pose a 
possible threat to communities (not just human), we 
employ an XRF to monitor toxic metals (lead and 
arsenic) in soils in the New Orleans vicinity. The 
advantage of using an portable XRF is that it

g p ,

Data Collection: An Innov-X Systems 
Handheld XRF Analyzer was brought to 
detect lead and arsenic on site in New 
Orleans. XRF Calibration is required upon 
startup of the XRF for field monitoring. 
After calibraion of the XRF it was used toadvantage of using an portable XRF is that it 

provides rapid method which analyzes soils in less 
than one minute. The XRF can be used on site, 
therefore,  hazardous sites  can be identified 
immediately after the measurement. Through this 
research, we hope to provide an update results on 
environmental contaminant caused by exposure to 
t i t l H i K t i t th

After calibraion of the XRF, it was used to 
shoot soils directly. The XRF is capable of 
detecting many of  heavy metals.  Data was 
collected and stored on the device’s PDA.  
These results can then be uploaded onto a 
PC for further analysis.  Each test was 30 
seconds long and done in duplicates.

toxic metals. Hurricane Katrina was past three 
years, thus the results reported here presents long 
term effect of Hurricane Katrina on environmental 
contamination. 



Figure 2:  Soil sample location  (close to S1) in New 
Orleans across the street from University of New Orleans.

Figure 3:  Soil sample location (S3) in Kenner 
near Lake Pontchartrain.

After Hurricane Katrina, eighty percentage of New 
Orleans city were under water. Several locations 
were chosen since those areas were heavily flooded. 

Several areas were tested to compare with 
areas of higher lead levels. One area near Lake 
Pontchartrain was chosen and is shown iny

One flooded location is shown in Figure 2. The lead 
concentration in the soils in the above location (s1) 
is over 1500 ppm, but the arsenic level in the same 
location is lower than the detection limit. Three 
other locations (s2, s4, s5) were found to have high 
lead levels as shown in the table below. Arsenic 
levels at s2 were lower than the detection limit.

Pontchartrain was chosen and is shown in 
Figure 3. Both the lead and arsenic levels are 
quite low. The lead concentration is only 15 
ppm which is considered to be a low lead 
contamination. The arsenic level is also too 
low to be detected. The soils around New 
Orleans City Park were tested as well and both 
lead and arsenic levels are similar to s3 where

Sample Longitude Latitude [Pb] (ppm) ± sd [As] (ppm) ± sd

The table below shows significant lead and arsenic contamination around selected New Orleans areas.

levels at s2 were lower than the detection limit. 
However, the arsenic concentrations are very high at 
both s4 and s5 in the table. 

lead and arsenic levels are similar to s3 where 
lead concentrations are close to recently 
treated areas by deposited alluvium.

S1 29o 58’ 96.2” 090o 32’ 38.2” 1564 ± 162 < LOD

s2 30o 1’ 14.5” 090o 6’ 47.6” 540 ± 58 < LOD

s3 29o 58’ 32.2” 090o 10’ 2.6” 15 ± 1 < LOD

S4 29o 58’ 65.7” 090o 04’ 90.3” 8548 ± 332 762 ± 163

S5 29o 58’ 66.1” 090o 04’ 90.8” 3931 ± 163 405 ± 108

CONCLUSIONS:
We conducted an on-site environmental assessment and identification of public health threats caused 
by exposure to environmental contaminant such as lead and arsenic using a portable XRF.  Levels of 
lead and arsenic in soils of the New Orleans area were monitored on site and the hazardous sites were 
identified immediately as the measurement.  Our results indicate that three years after Katrina, levels 
of lead and arsenic in soils of some areas of New Orleans are still high and this could pose possible 
health threats to people living in those areas.


