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Photo courtesy of  J. Atwood, 2011 

Operational performance of a Herbicide Ballistic Technology 
(HBT) helicopter platform targeting incipient populations of 
Miconia (Miconia calvescens) in Hawaiian Watersheds 
 
For video rendition please visit: 
http://www.youtube.com/watch?v=988i6SQKSzY 
 

http://www.youtube.com/watch?v=988i6SQKSzY


Diagram courtesy of  J. Beachy 2009 

Codename: Hot Mic 

Mission: Calibrate helicopter surveillance operations with real-time HBT target reduction capabilities 

Operators: Portside pilot/applicator configuration 

Batch: G4U200 with Garlon® 4 Ultra (200mg triclopyr per 0.68 caliber projectile) 

Performance: 30 m effective range with sub-meter accuracy 
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Search efficiency (SE) 
Time on target 32 sec 
1 ha searched in 2.1 min w/ no targets detected 

Operational Performance of the HBT Platform (n=43)  

Target Acquisition Rate (TAR) 
TAR exceeds 1 target min-1 at 5 targets ha-1 
TARmax threshold at 10 targets ha-1 

Herbicide Use Rate (HUR) 
Target dose rate is 6.2 g triclopyr (ca. 31 projectiles)  
34 of 43 ops were < 1% of the maximum label rate  
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100 m 

Waimoku Falls Monitoring Target Reduction with Search Saturation 
 

Targets Area (ha) Notes 

Operations Resources and Performance 
• Ops Flight Time (FTops):  10.9 hrs 
• Targets Acquired (TA)/Survivors: 678/21 
• Ops Treatment Efficacy (TEops): 0.97 
• Detection Efficacy (DE): 0.72  
 
 

Sept 2011 187 3.1 

Nov 2011 72 3.9 

Feb 2012 329 23.9 

May 2012 111 20.6 

Search saturation Outcomes 
• Only 55% of the targets found on the first 

search across all saturation levels 
• >90% reduction occurs in 4x saturation 

(but only 58% of targets in 12% of total 
searched area) 

 

1x 23 (0.03) 8.1 (38%) 

2x 235 (0.34) 10.0 (46%) 

3x 35 (0.05) 0.9 (4%) 

4x 406 (0.58) 2.5 (12%) 

Search acquisitions Projections to achieve 4x saturation 
• TA: 30-58 targets  
• 2 operations (MF: 0.50-0.70) 
• FTops: 1.8-2.2 hrs 
• Complete 500m buffer: 2 hrs Ftops to search 

57 ha with no targets detected 
 

1st 383 (0.55) -- 

2nd 151 (0.22) -- 

3rd 133 (0.19) -- 

4th  32 (0.05) -- 



Nuuailua Keanae Makai Wailua Wall 

May 2012 June 2012 May 2012 June 2012 May 2012 June 2012 

Area (ha) 27.8 45.0 7.8 12.3 25.4 14.9 

FTops (hrs) 2.1 1.9 1.1 1.4 2.2 1.0 

Targets* 151 (57/94) 67 (24/43) 146 (17/129) 83 (2/81) 128 (59/69) 37 (0/37) 

2x sat. (ha) -- 11.5 -- 6.5 -- 8.0 

DE 0.69 -- 0.61 -- 0.65 

Projection** 95/8.9hr 124/4.9hr 81/6.5hr 

Notes:  
* Single/double saturation; ** remaining targets/FTops 

DE  = 0.61-0.69; OTE = 1.0 (no survivors recorded in June) 
SE (min ha-1) improves 29% from first to second search operation due to target reduction 
2x saturation zone represents only 22% of total search areas, but 74% of recorded targets 

Double search saturation on three incipient populations 



Recorded miconia targets: 2006-11 



Roadmap  to effective containment 

2-yr (extirpate extreme outlier populations) 
Goal: >90% OFT no targets detected 

4-yr (target density increases) 
Goal: >90% OFT no targets detected 

12-yr (establish dispersal mitigation perimeter) 
Goal: >90% OFT no targets detected 

12-yr (biocontrol release point) 
Goal: TBD 
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