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DO NOT WRITE IN THIS BLOCK

Project: 

____DC3_________

Installation Period:
Mar 6 – Apr 30 2012 

Aircraft: 

____GV _________

Beginning Date: 
__8 May_ 2012_____
Instrument Number:
_________________

Ending Date: 

__30 June 2012_____

1. 
Instrument: 

   CAMS
2.
Function: 

   Measure CH2O
3.
Principal Investigator:
   Alan Fried

     Address: 

   3090 Center Green Dr, Boulder CO 80301 

     Telephone: 

   303-497-1475
4. 
Instrument Operator(s): Petter Weibring, Dirk Richter, Alan Fried, James Walega
5.
Is this instrument commercially produced? 
No
6.
If so, please list name and address of manufacturer: 

7. 
Please list serial number of the instrument: 


​​​​​​​​​​​​​​​​​​​​​​​___________________________________________________________________

Please attach a copy of the manufacturer’s instruction manual for the device.  If this is not possible, attach a copy of those pages of the instruction manual which describe the principles of operation, hazard warnings, safety features, and safety rules. 

8. 
If the instrument is not commercially produced, please provide information requested below: 


     Designed by:          NCAR/EOL/APOL


     Organization: 
NCAR/EOL/APOL

     Address: 

3090 Center Green Dr, Boulder CO 80301

     Telephone: 

303-497-1475
    
     Built by: 
            NCAR/EOL/APOL

     Organization:         NCAR/EOL/APOL

     Address: 
            3090 Center Green Dr, Boulder CO 80301
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9.
Describe principles of operation, hazard warnings, safety features: 

Laser Spectrometer operating in the mid infrared
10. 
If the instrument is commercially produced, has it been modified? 
___________

11. 
If modified, describe the modification. 

All investigators please answer the following: 

12. 
Does the instrument contain, use, or produce:


Radioactive materials

______
Compressed gases

yes

Other ionizing radiation
______
Non-ionizing radiation
______


Flammable liquids

______
Laser



yes

Radar



______
Flammable gases

______


Explosive materials

______
Toxic materials


13. 
If any of the categories were checked, specify the material below

            (for example, amount, energy levels, physical form, etc.). 

 Bl size Zero Air ~ 2200 psig to start


Air generated with a compressor at 30-40 psi continuously flowing at 8-12 slpm


 LASER: 300 microwatts at 3.53 micrometers. The laser is self-contained in a light-tight box. Please refer to attached laser safety explanation sheet.

14. 
Please list all other chemicals you will use on board this aircraft in your experiment. 

Para-formaldehyde ~ 2 gm in a permeation oven which generates 
~ 10 ppbv formaldehyde calibration gas
 
15.
If your experiment consumes or discharges materials, will you need to carry additional materials on board?    
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16. 
 What and how much extra materials will you need to carry? 

17. 
What kind of container will you need to carry these materials? 


________________________________________________________________________

18. 
If the device utilizes a laser, please classify the laser according to ANSI Z 136.1-1973 (circle one). 




Class:
I     

19.      If your laser will be operating at a wavelength that is not eye safe,  what procedures will

     be established to minimize the danger to yourself and other project participants?


Please see attached sheet covering this question
20.
If you are using compressed gas cylinders, what is the maximum pressure expected for each cylinder type?


~ 2200 psig
21.
Will you be re-filling any compressed gas cylinders yourself, either at JeffCO or during the field deployment?


No
22. 
Are there any other hazards associated with the instrument itself, the required ground support equipment or the experiment which have not so far been covered in this questionnaire? 


 No
23. 
How would you describe the probability of an accident resulting from the presence and use of your instrument on board the NCAR aircraft?  

Extremely Unlikely since the instrument is designed and constructed within FAA guidelines
APPENDIX B.7
RAF PROJECT SAFETY COMMITTEE

HAZARDOUS MATERIALS AND DEVICES

(Page 4 of 4)

24.
How would you describe the severity of such an accident? 


 We can’t imagine what type of accident might occur.
 25. 
What precautions will you take to decrease the probability and the severity of an accident?  If any documented safety procedures from your home facility or university are available, please attach a copy of said materials to this form.

If we could imagine what an accident would be we would do everything we could to mitigate the possibility of the accident.

February 8, 2012



[image: image1.emf]

_________________

________________________________________________


  Date



  Signature of principal investigator or operator






  Alan Fried





  Printed name of principal investigator or operator






________________________________________________






  Reviewed by






________________________________________________






  Date 

Laser Safety & Procedures for CAMS 

General:

The CAMS system generates mid-IR laser light at 3.5 microns with powers less than 300 micro watts in continuous wave. This Class I laser beam is fully contained in a sealed box that is further contained in a second sealed larger enclosure box. During normal operation, during pre and post flights as well as during flights, both boxes are not opened. In the rare circumstances that beam alignment may be required, both boxes are opened, but the laser beam still remains fully contained within the confines of the inner optical enclosure box due to the mirror configuration. 

Alignment Procedure:

In the rare cases that alignment is requirement, both boxes are opened and an IR camera is used to image the beam as it passes through various optical components. Again, the beam does not leave the inner enclosure box and no metal objects are placed in the beam to cause inadvertent scattered light or direct reflections out of the box. A cw beam with 300 μW of power at a wavelength of 3.5μm and a beam diameter of 3-mm, yields an energy density of 0.004 W cm-2, which is a factor of 24 lower than the 2007 laser ANSI (American National Standard for Safe Use of Lasers) standard of 0.1 W cm-2 for maximum allowable beam exposure directly into the eye. The ANSI standard comes from Table 5a (Maximum Permissible Exposure for Point Source Ocular Exposure to a Laser Beam), ANSI Z136.1-2007, Revision of ANSI Z136.1-2000. Therefore special safety glasses and curtains are not required for the rare alignment instances. 
