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I.  INTRODUCTION 
 

 The South Dakota School of Mines and Technology (SDSMT) T-28 research 
aircraft was allocated to support the MOLAS (Mono Lake APIPS Studies) investigation 
of aircraft-produced ice particles (APIPs) during the winters of 1994-95 through 1997-98.  
Rangno and Hobbs (1983, 1984) suggested that aircraft can generate ice particles during 
penetrations of supercooled clouds. The MOLAS project was designed to explore this 
process for a variety of aircraft, including the T-28. Repeated attempts to complete the 
T-28 flight were necessary because the requisite weather conditions failed to develop 
until the final deployment in 1998. 
 
 The initial objective was to fly the aircraft through supercooled fog over Mono 
Lake, California, using a variety of engine, propeller, and flap settings to establish the 
envelope of operating conditions over which it may tend to generate APIPs. The 
deployment was requested by Dr. William Woodley of Woodley Weather Consultants, 
and funded by the NSF Lower Atmospheric Research Facilities deployment pool.  The 
actual observations of any APIPs were to be obtained by a separate cloud physics 
aircraft, the University of Wyoming King air, flying transects across the T-28 trail 
through the supercooled fog. The T-28 was not required to carry any research 
instrumentation, but did carry dispensing apparatus (initially furnished by the University 
of Wyoming) for SF6 tracer gas to facilitate pinpointing the T-28 flight path via an SF6 
analyzer on the King Air. 
 
 The desired supercooled fog conditions failed to develop over Mono Lake during 
the time period scheduled for MOLAS operations in either the 1994-95 or 1995-96 
winter deployments. For logistical and other reasons, the base of operations was shifted 
to Fargo, ND for 1996-97 and then to the Ft. Collins/Loveland (CO) airport for the 1997-
98 activities. Suitable weather conditions (supercooled stratiform clouds) finally 
developed in the operations area in 1998 and the project T-28 flight was completed in 
February. 
 
 

2.  SUMMARY OF FLIGHT OPERATIONS 
 

 Table 1 summarizes the T-28 flight activity associated with MOLAS. The aircraft 
was ferried to Carson City (O04) in the early winter of 1994-95, and again in 1995-96, to 
be ready for flight on short notice into the Mono Lake fog zone. A radar altimeter was 
added to the T-28 avionics system for the 1995-96 operations, to help insure safety in the 
low-level flights over Mono Lake.  Unfortunately, no suitable fog situations developed 
during the operational time period within the winter period of prime opportunity. The 
aircraft was therefore ferried back to Rapid City each year after the season for 
supercooled fog situations had passed. 
 
 The next attempt, for the winter of 1996-97, was based in Fargo, ND, where the 
development of supercooled stratiform clouds might be expected. This time (and also in 
1997-98) the SF6-dispensing equipment was loaned to the facility by North American 
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Weather Consultants of Salt Lake City, UT.  The T-28 was ferried to the operations base 
in early January. Once again, no suitable conditions developed during the period when 
the project aircraft were available and the T-28 therefore returned to Rapid City.  
 
 The final attempt, following similar procedures and looking for similar conditions 
in the Ft. Collins/Loveland area in the winter of 1997-98, yielded a successful flight. On 
16 February 1998, the T-28 made eight passes at about –10°C through stratiform clouds, 
in coordination with the Wyoming King Air. It was operated at full engine power at 2400 
rpm. 
 

TABLE 1 
T-28 Flights in Support of MOLAS 

Date 
(1994) 

 
Flight No.

Time
(hours) 

 
Purpose

    
1 Dec 645 2.0 Ferry RAP → RKS 
1 Dec 646 2.0 Ferry RKS → EKO 
1 Dec 647 1.1 Ferry EKO → O04 

    
(1995)    
26 Feb 648 1.1 Ferry O04 → EKO 
26 Feb 649 2.1 Ferry EKO → RKS 
26 Feb 650 1.9 Ferry RKS → RAP 

    
15 Dec 673 2.3 Local Test 
16 Dec 674 1.9 Ferry RAP → RKS 
16 Dec 675 2.0 Ferry RKS → EKO 
16 Dec 676 1.3 Ferry EKO → O04 

    
(1996)    
18 Jan 677 1.8 Ferry O04 → EKO 
18 Jan 678 1.0 Ferry EKO → RKS 
18 Jan 679 1.8 Ferry RKS → RAP 

    
(1997)    
6 Jan 682 2.1 Ferry RAP → FAR 
5 Feb 683 2.4 Ferry FAR → RAP 

    
(1998)    
15 Jan 700 0.8 Local test 
27 Jan 701 1.8 Ferry RAP → FNL 
16 Feb 702 2.1 Research 
7 Mar 703 1.6 Ferry FNL → RAP 

 TOTAL 32.8  
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 A “piggy-back” experiment requested by Dr. John Marwitz of the University of 
Wyoming was added to the 1998 deployment. The purpose was to test a new cloud-
seeding flare designed to dispense a hygroscopic agent. Weather Modification, Inc. of 
Fargo, ND fabricated a flare rack for the T-28, and it was installed by facility staff. The 
test flares were furnished and mounted by personnel from the National Center for 
Atmospheric Research. Flare burns occurred during the later T-28 penetrations on 16 
February. 
 

 
3.  SUMMARY OF RESULTS 

 
 The basic T-28 mission was to fly patterns in the supercooled fog or stratus in 
coordination with the Wyoming King Air cloud physics aircraft. The relevant 
observations of the SF6 plume released by the T-28 and any associated ice particles were 
collected by the latter aircraft. Information about the various T-28 engine and propeller 
settings is available as corollary data. 
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