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DO NOT WRITE IN THIS BLOCK

Project: 

____ICE-T  _______

Installation Period:
31 May – 4 Jun 2011
Aircraft: 

____C-130________

Beginning Date: 
___20 June 2011___
Instrument Number:
_________________

Ending Date: 

___3 August 2011__

1. 
Instrument: 

__Fast-response Ozone___________________________________
2.
Function: 

__high rate ozone for fluxes and mixing ratios________________

3.
Principal Investigator:
__Teresa Campos_______________________________________


     Address: 

__RAF_______________________________________________


     Telephone: 

__x1048_______________________________________________

4. 
Instrument Operator(s): _Teresa Campos, Pavel Romashkin, Cliff Heizer, Verity Stroud, Stephen Shertz, Britton Stephens, and Andy Watt
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: 
T Campos, Ian Faloona (after Greg Kok, Don Stedman, et al)

     Organization: 
_NCAR______________________________________________


     Address: 

_RAF________________________________________________


     Telephone: 

_x1048_______________________________________________

    
     Built by: 
            _Campos, Faloona and RAF Instrumentation Group___________

     Organization:         __NCAR______________________________________________


     Address: 
            __RAF_______________________________________________
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9.
Describe principles of operation, hazard warnings, safety features: 


Quantifies ozone via chemiluminescent reaction with highly concentrated nitric oxide 

(NO).  
Hazards: 1) NO is a very toxic gas; although not flammable itself, it is an oxidizer and 
accelerates an existing fire.  MSDS is included.  Precautions have been taken minimize 
the risk of crew exposure to unsafe levels of NO, as described in #25.  2) Instrument uses 

dry ice as a coolant prior to and during flights.  About 5 lbs are used for a 9 hr flight.  
10. 
If the instrument is commercially produced, has it been modified? 
____No___________

11. 
If modified, describe the modification. 


________________________________________________________________________

All investigators please answer the following: 

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


Radioactive materials

_No_____
Compressed gases

__Yes____


Other ionizing radiation
_No_____
Non-ionizing radiation
__No____


Flammable liquids

_No_____
Laser



__No____


Radar



_No_____
Flammable gases

__No____


Explosive materials

_No_____
Toxic materials

__Yes____

13. 
If any of the categories were checked, specify the material below (for example, amount, energy levels, physical form, etc.). 


__We plan to carry 500 psi of 99.7% NO in a compressed gas cylinder having 17.2 L internal volume.__________________________________________________________
14. 
Please list all other chemicals you will use on board this aircraft in your experiment. 


________________________________________________________________________

15.
If your experiment consumes or discharges materials, will you need to carry additional materials on board?   No.
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16. 
 What and how much extra materials will you need to carry? 


_None.__________________________________________________________________________________________________________________________________________________________________________________________________________________

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     II     III     IV

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 attached a separate document covering this question__________________

20.
If you are using compressed gas cylinders, what is the maximum pressure expected for each cylinder type?


__500 psia pure NO_______________________________________________________

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? 


_The 8 hr TLV exposure limit for NO is 25 ppmv.  If a leak occurs in NO plumbing line, crew can be at risk.  
23. 
How would you describe the probability of an accident resulting from the presence and use of your instrument on board the NCAR aircraft? 


_________________________________________________________________________Low probability, if precautions discussed in #25, below are implemented.
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24.
How would you describe the severity of such an accident? 


_Without #25, such an accident could be quite severe.  With precautions, the risk of accidental exposure is quite low.
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.

NO handling precautions and procedures:


1) The NO compressed gas cylinder is housed in a containment vessel to prevent leakage of NO into the cabin in the event of cylinder valve or regulator failure.  Before installation on the aircraft, the containment vessel leak rate is measured to ensure that it can hold 10 psi of positive pressure overnight without detectable pressure change.  When installed on the aircraft, the containment vessel is vented to allow contents release to air outside the aircraft cabin.  A flow restrictor has been installed inside the vessel to guarantee that in the event of line rupture, crew exposure cannot exceed 8-hr safety limit.


2) NO-containing components within the cabin are leak tested to assure adequate

isolation from cabin environment.  NO-containing lines are encased in PFA teflon to nhibit accidental line rupture.  No in-flight modifications to plumbing will occur.

3) Nitrogen purge plumbing has been added to purge NO from the instrument and plumbing lines as part of regular shutdown sequence, to be initiated 15 minutes prior to landing, and completed prior to engine shutoff.

4) NO alarms are mounted at the cylinder and at the instrument to provide crew warning 

of unanticipated problems.

5) NO will not be allowed to flow during ground operations.  The procedure for turning 

on NO flow requires that pre-flight engine start be first initiated.  At flight’s end, NO

flow is stopped before engines are turned off.  In the event NO is not purged from the 

system prior to engines being turned off, our operators will make arrangements with 

Project Manager and ground operations staff to initiate instrument purge of NO on the 

ground, with other crew either confined inside the cabin, or remaining a safe distance 

away during the 0.5 hour required to complete the purge.  Research power and operator 

access are required to complete this non-routine purging operation.
Cryogenic CO2 handling procedures:

1) Operators will use gloves and eye protection to prevent cryogenic burns while 

handling dry ice.

_________________

________________________________________________


  Date



  Signature of principal investigator or operator






________________________________________________






  Printed name of principal investigator or operator






________________________________________________






  Reviewed by






________________________________________________






  Date 







