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Herbicide Ballistic Technology (HBT) targeting Miconia (Miconia calvescens)  



Herbicide Ballistic Technology (HBT) 
 
Concept: Encapsulated 0.68 caliber herbicide-filled projectiles pneumatically delivered to treat isolated plant populations 
>>> LONG DISTANCE ACCURACY (30-40 m) WITH FULL TILT TRAJECTORY (0-90O) 
 
Problem: Incipient populations of miconia are colonizing remote sections of class I watersheds on Maui. Average slope of 
terrain >50% >>> AREAS INACCESSIBLE TO GROUND MANAGEMENT 
 
Objective: Enhance aerial reconnaissance and surveillance missions with onboard HBT capabilities >>> REAL-TIME 
EFFECTIVE TREATMENT TO HIGH-VALUE TARGETS 



Invasion Biology of  
Miconia (Miconia calvescens DC)  

• An autogamous (self-fertile) species 
• Millions of seed produced by a single tree 
• Small, edible fruit dispersed by birds 
• Dispersal range >1000 m 
• Seed bank viability  >20 years 
• Germination in heavy shade 
 
 

• A SINGLE MICONIA PLANT CAN IMPACT 
>1000 HA OF PROTECTED WATERSHED! 
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Murphy, H.T., B.D. Hardesty, C.S. Fletcher, D.J. Metcalfe, D.A. 
Westcott, S.J. Brooks. 2008. Predicting dispersal and recruitment 
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Treatment: 0.68 caliber soft gel projectiles 
encapsulating 199.4 mg triclopyr (HBT-
G4U200) 

Photo: C. Duncan 

Crew: Portside pilot/applicator + front 
starboard navigator creating a 210o FOV 



Methods:  
GIS-based point density analyses  
>250K attributed track and target points  
calculate area, density, rates, etc… 

Heat raster quantifying search effort from the accumulation of 5-sec track points 



Metrics: 
HBT operations used to control Miconia in Hawaii from 2012-2015 

>90% of effort an resources go toward mgmt. of the EMW 

Island 
Effort  

(hours) 
Projectile 

consumption 
Targets  
treated 

Area protected 
(ha) 

Pop. decay rate 
(month-1) 

Kauai 16 3,845 71 459 -1.00% 

Oahu 18 11,112 348 505 TBD 

Maui 389 395,505 15,837 8604 -2.80% 

Total 423 410,462 16,256 9,568 -- 



 
Each island incipient population is a unique status with imposed management foretelling future outcomes. 
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EMW metrics: 
 
Search effort (min ha-1) is 26 
sec ha-1 in areas where no 
targets are detected (y-
intercept). Target 
engagement is 53 sec  
 
Gross herbicide use rate 
(HUR; g ae ha-1) is <1% of the 
maximum allowable rate of 
6.7 kg ae ha-1 

 

The target dose rate is 4.9 g 
ae TGT-1 (~25 projectiles) 
with 4% rate reduction over 
time, attributed to treating 
smaller targets.  
 
Cost of target dose based on 
$0.31 per projectile average 
$7.52 TGT-1.  Search effort 
based on flight time at $0.30 
per second averaging $34.70 
ha-1.  Both cost variables 
reducing over time to a total 
cost of <$10 acre-1. 
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With sustained management, we forecast 99% depletion of the entire incipient miconia population by 
2028.  Theoretically, reaching densities comparable to Kauai in < 10 years. 

SLN registration is due to expire in 2017, with projected net area >10,000 ha, >23,000 TGTs with an 
expected density reduction of >95% 
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HBT treatment symptoms to PSICAT 100-200 days after treatment 
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