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Business and Activity Section
(a) Generated Commitments – We have a close relationship with Phil Lyman and Jarett Bartholomew of Ball Aerospace.  There is a small subcontract to Ball in this PHMSA contract.  But due to the incremental funding situation, both CU and Ball agreed to wait until the remainder of the funding is provided by PHMSA to actuate this subcontract.  We are just now beginning to purchase equipment for this project, so none has been ordered yet.
(b) Status Update of Past Quarter Activities - One major event during this period was the field experiment to validate the ALDL instrument funded by PHMSA and developed by Ball.  These test flights were funded by a Colorado Advanced Industry Accelerator grant to W. Emery to test the airborne DIAL concept.  These flights are described in considerable detail by the Ball PHMSA report “Advanced Leak Detection Lidar for Hazardous Liquids: 1st Flight Test Report”.  Bill Tandy, a CU PhD student, was heavily involved in this field experiment and he arranged for the ground truth to be provided by students from Prof. Mike Hannigan’s group in Mechanical Engineering.  
A few pictures of this ground truth system are included below in this report.  First is a picture of one of the ground truth stations with meteorological sensors along with a chemical sampling package.  The field picture shows the location of these sensors and the central location where ground targets (fuel oil, tar paper and propane and  methane gas) were released as the ALDL system flew over.  The final picture is of the three students.  On the far left is Ashwin Yerasi, the PhD student developing the model to be used in designing the small DIAL system for our UAV application.  In the middle is Bill Tandy, who will be building the system.  On the right is Ashley Collier, a student from Mike Hannigan’s group who coordinated the target release and the sensing of the ground measurement.  All of this and the ALDL over flights were funded by CU under the AIA grant. Ashwin and Bill were funded by CAAP/PHMSA.
Ground truth meteorological/chemical station.
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Ground truth field showing measurement stations and target release area.
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Students involved in the ground truth measurement 
(left to right: Ashwin Yerasi, Bill Tandy, Ashley Collier)
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During this first quarter, Ashwin revised his dissertation proposal and redid his comprehensive exam to be focused more on our CAAP/PHMSA project.  He has now been accepted as a PhD candidate.  He has defined some more concrete system requirements that the small-scale DIAL system shall meet, particularly in regards to its size, sampling, and sensitivity.  He has put together a prospective list of design characteristics that the system will feature.  He is developing a mathematical model to simulate the performance of a hypothetical system operating with these design characteristics.  The purpose of this model is to verify whether the system would fulfill the requirements.  The process of perfecting and validating this model will be the primary subject of his PhD dissertation.
Also during this first quarter, Bill Tandy studied over 50 papers to understand the state of the art of methane sensing.  He also studied many vendors to identify the equipment we need to buy for this small DIAL instrument.  He has determined the “road map” to building such an instrument and has assembled his PhD committee.  He plans to take his comprehensive exam in the spring.

(c) Description of any Problems/Challenges – One big challenge was getting the test flight done in a period of degrading weather.  We had hoped to have these test flights in August, but delays with the instrument slipped them into late November when the weather can be quite adverse.  Luckily, we were able to find a couple of good days and get the test flights made.  We used a target area on property controlled by Ball Aerospace and the aircraft was based at Rocky Mountain Aerial Surveys in Longmont, CO.  The reader is referred to the Ball report for project DTPH5615RA00001.  The conclusion from these flight tests is that the ALDL sensor needs further refinement before it can be put to commercial use.
As for Ashwin’s model of the small-scale DIAL system performance, it is off to a good start.  However, it is still far too optimistic as of now.  It does not take into account a number of factors that would typically influence the system’s performance if it were to be deployed in a practical survey.  Ashwin is currently looking into ways to incorporate these factors into his model.
(d) Planned Activities for the Next Quarter – For this next quarter, the CU group plans to:  
1. Begin to acquire and test those components that will go into the small DIAL system
2. Further improve the small DIAL system model and resolve problems in its design 
3. Work with Ball Aerospace to arrange for the purchase of the lasers needed for the small DIAL system
4. Have Bill Tandy’s PhD comprehensive exam
5. Write a final report on the flight test for the Colorado AIA
6. Identify the UAV platform that would carry the small DIAL instrument and design to those specifications.  
An important next step will be to secure the rest of the first year’s funding to cover the equipment purchases for the construction of the small DIAL system.  
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