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AERIAL HERBICIDE APPLICATION ALTERNATIVE 1





Mechanical Removal of Vegetation





DESCRIPTION OF ALTERNATIVE





This alternative involves using mechanical methods to remove vegetation from target areas, eliminating the use of herbicide.  Vegetation removal could include disking (turning) soils, scraping, or dragging.  Vegetation regrowth will occur on a regular basis, depending on growing seasons, seasonal/annual precipitation, and vegetation type.  Therefore, two or more vegetation removal operations annually are anticipated to control target vegetation.





TECHNICAL ANALYSIS





This labor intensive alternative would be conducted on a regular basis and require the use of heavy equipment.  Disking operations would require a 70- to 80-horsepower, rubber-wheeled, four-wheel-drive, tractor pulling a wheel disk (sizes range from 8 to 12 feet) that would turn over soils to a selected depth.  Scraping the top soils could be conducted using the same type of tractor pulling a scraping apparatus of similar width.  Dragging could be conducted by dragging a weighted screen or fencing material, or heavy timber (e.g. railroad tie) behind a truck or tractor.





Disking introduces new/additional seeds to surface soils where they germinate.  Also, breaking up the soils provides a foothold for root development, and the break down of existing vegetation acts as a mulch.  Therefore, an increase in vegetation regrowth is likely.  Additionally, breaking up the soils would allow any munitions utilized on a target to penetrate to the subsurface, making EOD activities difficult.  Disking in two directions may be required for areas of dense vegetation.  





Scraping would remove the top layer of soil (approximately 1 to 2 inches), cutting the plant off at the root, as well as filling in holes and leveling mounds.  Disturbance of soils by scraping is likely to result in an increase in regrowth by exposing a new layer of seeds to the surface.  Dragging a target may require two or more passes over the same area to remove all vegetation.  Dragging is also likely to result in an increase in regrowth.





Disking can be conducted at an estimated rate of 4 acres per hour.  Scraping can be accomplished twice as fast (8 acres per hour) and dragging can be conducted at an estimated rate of 6 acres per hour, but requires dragging the same area twice; therefore, the coverage rate is 3 acres per hour.  These mechanical maintenance rates also would require a two person operation, and account for time for refueling and minor vehicle maintenance.  Vegetation controls of this type would result in extensive periods of target down time.  However, target maintenance activities could be coordinated with EOD removal activities, scheduled during periods of aircraft deployment, or periods of mission inactivity.  If more than one target is utilized, as well as requiring vegetation removal, the proximity of one target to another must be considered to make sure maintenance personnel are not within the safety/exclusion zone of an active adjacent target. 





ADVANTAGES/DISADVANTAGES





Advantages





(	No chemicals utilized for vegetation control





(	Lower cost than aerial application of herbicides





(	No special training needed.





Disadvantages





(	Capital cost may be incurred for purchase of equipment





(	Substantial target down time





(	Target maintenance may be required 2 or more times per year





(	Possible EOD safety concerns





(	May not remove subsurface parts of weeds and therefore will regrow





(	High labor requirement.





Contact for Additional Information





MSgt Clarence Ragland


355 CES/CEVA


Davis-Mothan AFB, Arizona  85707


(602) 750-5897





or





SSgt Richard Toumberlin


355 CES/CEOHE


Davis-Mothan AFB, Arizona  85707


(520) 750-5368





COST ANALYSIS





This cost analysis assumes that mechanical methods can treat 4 acres per hour (32 acres per day) at a labor rate of $15.00 per hour, using a 2-person crew, and that 1,000 acres are treated.





CAPITAL COSTS�
�
�
Capital cost would include the purchase of a 60 to 80 hp rubber wheel, four-wheel drive tractor, a wheel disk (estimate 12 ft.), and/or a scraper (estimated 12 ft.).  Dragging device could be constructed by base CE personnel. 





tractor	=	$48,000


disker	=	$  9,700


tractor	=	$48,000


scraper	=	$  8,500�
�
�
�
�
�
	ANNUAL OPERATING COSTS�
�
�
Total Annual Costs	=	(# treatments/year)(# acres treated/rate in acres/hr.)(labor rate)


	=	(2 treatments/year) (1,000 acres/4 acres/hr.)($15/hr.)(2 people)


	=	$15,000�
�
�



COMPUTING AI





Does not entail use of chemical AI.


�
AERIAL HERBICIDE APPLICATION ALTERNATIVE 2





Aerial Application of Krovar I DF( and Mechanical Target Maintenance





DESCRIPTION OF ALTERNATIVE





This alternative involves the use of Krovar I DF( at an application rate of 5 pounds AI per acre combined with mechanical maintenance of target areas.  This rate of application would result in a total of 5,000 pounds AI for treatment of 1,000 acres; this compares to a typical practice of applying Krovar( at a rate of 10 pounds AI per acre for a total of 10,000 pounds AI to treat 1,000 acres.





Use of Krovar( at this rate would most likely result in the vegetation regrowth within a year.  Therefore, conducting additional, mechanical vegetation removal would be necessary.  This could be conducted by using a vehicle (truck or tractor) to drag a weighted screen, sled, or other device behind it to knock-down new growth as a means of target maintenance. 





TECHNICAL ANALYSIS





The initiation of this alternative would result in a more labor intensive/time consuming target maintenance program.  Dragging operations are estimated to be conducted at a rate of 3 acres per hour (see Alternative No. 1); this estimate includes dragging a target in two directions to maximize plant elimination.  This could result in substantial target down time.  Maintenance of this type is estimated to be required two or more times per year based on target use, precipitation rates, and plant type.





ADVANTAGES/DISADVANTAGES





Advantages





(	Substantial decrease in chemical use





(	Decrease in chemical costs.





Disadvantages





(	Labor intensive (estimated 40 days to drag 1,000 acres)





(	Target maintenance may be required two or more times per year





(	Down time of target areas. 





Contact for Additional Information





Terry L. Biery, Lt. Col., USAFR


Pest Management Professional


757 AS/DOS


3976 King Graves Road


Youngstown-Warren Regional Airport ARS


Vienna, Ohio  44473-0910


(216) 392-1178





Mike Cornelius


HQ AFMC/CEVC


4225 Logistics Avenue, Suite 8


Wright-Patterson AFB, Ohio  45433-5747


(513) 257-5878/5879





Marcus Blood, Natural Resources Manager,


OO/ALC/EMX


Hill AFB, Utah  84056


(801) 777-4618





John Cantlon


DuPont - Vegetation Management


3483 South Ashbury


Boise, Idaho  83706


(208) 342-5939





Aerial Applicators Association


1005 "E" Street SE


Washington DC  20003


(202) 546-5722





COST ANALYSIS





This cost analysis assumes the aerial application of Krovar I DF( over 1,000 acres at 5 pounds AI per acres at a cost of $6.60 per pound AI, utilizing Air Force personnel and equipment at a cost of $200 to aerially treat each acre and to drag the same area at a rate of 3 acres per hour using 2 persons at a labor rate of $15.00 per hour.





Capital Costs�
�
No capital costs anticipated; operations would be conducted using existing equipment.�
�
�
�
Annual Operating Costs�
�
Total Annual Costs	=	[(# applications)(# acres)($/unit AI/acres) 


						+ (# acres)($ aerial application/acre)] + [(# applications)(# acres)


						($ labor/acre) ( (acres maintained/hour)]





					=	(1 application)(1,000 acres)(5 lbs. AI/acre)($6.62/lb. AI) 


						+ (1,000 acres)($200.00 labor/acre) + [(1 application)(1,000 							acres)(2 people x $15.00/hr.) ( (3 acres/hour)]





						$33,100 + $200,000 = $10,000





					=	$241,000�
�
�
�
�
COMPUTING AI


�
�
�
ANNUAL AI APPLICATION�
�
�
Annual AI Usage	=	(AI applied/acre)(# acres)(# applications)


	=	(5 lbs./acre)(1,000 acres)(1 application)


	=	5,000 lbs. AI�
�
�






�
AERIAL HERBICIDE APPLICATION ALTERNATIVE 3





Aerial Application of Herbicides with Low Percentage AI





DESCRIPTION OF ALTERNATIVE





This alternative involves the use of nonselective herbicides or mixtures of these herbicides with a lower percentage of AI and/or lower application rates that will provide effective/similar bare ground control.  These lower percentage AI herbicides would be applied using a commercial aerial applicator. 





TECHNICAL ANALYSIS





Alternative chemicals involved with this alternative could include the following: Arsenal( at 0.75 lb. AI per acre, Escort( at 0.1 pound AI per acre, Oust( at 0.14-0.19 pound AI, Roundup( at 4 pounds per acre, or TELAR( at 0.02 pound AI per acre.  Chemical mixtures include a mixture of Oust( and Arsenal( at 0.89 pound AI per acres or Sahara( (Arsenal(/diuron mix at 6.75 pounds AI per acre).  Using Arsenal( at the suggested rate would result in a total of 1,500 pounds AI for treatment of 1,000 acres, compared to the current practice of applying Krovar( at a rate of 10 pounds AI per acre for a total of 10,000 pounds AI to treat 1,000 acres.





These herbicides may not be as persistent as chemicals with a higher percentage AI (i.e. Krovar I DF(), and may require additional applications, resulting in increased labor costs and "down time" of target areas.  Some chemicals may have a tendency to migrate off site and affect non-target vegetation or may be less effective in certain soil conditions.  Additional information regarding these chemicals and mixtures is provided as Alternative 3 for Bare Ground/Fenceline Control (Appendix B).





ADVANTAGES/DISADVANTAGES





Advantages





(	Substantial decrease in AI





(	No additional training required





(	No additional equipment required (use commercial applicator equipment) 





(	Some of these herbicides have low toxicity.





Disadvantages





(	May require testing of individual herbicides to determine the best treatment for individual areas





(	Granular product require substantial amount of soil moisture (i.e. rainfall) to be effective





(	Herbicide effectiveness will differ with soil conditions 





(	Some may not be suitable for use in areas with sensitive vegetation





(	May not be as persistent, target areas may require more than one applications per year





(	Increased target "down time" due to additional treatments.





Contact for Additional Information


American Cyanamid


(Arsenal(, Sahara()


(800) 545-95525


or (800) 327-4645





John Cantlon


DuPont - Vegetation Management


3483 South Ashbury


Boise, Idaho  83706


(208) 342-5939





National Aerial Applicators Association


1005 "E" Street SE


Washington DC 20003


(202) 546-5722





COST ANALYSIS





This cost analysis assumes two aerial applications of Arsenal( at a cost of $210.00 per gallon at 3/8 pints per acre (or $20.00 per acre) and treating 1,000 acres using a commercial aerial applicator at $15.00 per acre.





Capital Costs�
�
No capital costs are required, use of equipment provided by commercial applicator�
�
�
�
Annual Operating Costs�
�
Total Annual Costs	=	(# applications per year)(chemical cost/acre)(# acres treated) + 							(labor rate/acre)(# acres)(# applications/year) 





					=	(2 aerial applications)($20.00/acre)(1,000 acres) 


						+($15.00/acre)(1,000 acres)(2 applications) 





					=	$40,000 + $30,000





					=	$70,000�
�



COMPUTING AI





ANNUAL AI APPLICATION�
�
�
Annual AI Usage	=	(AI applied/acre)(# acres)(# applications) 


	=	(0.75 lb. AI/acre)(1,000 acres)(2 applications) 


	=	1,500 lbs. AI�
�
�
�
AERIAL HERBICIDE APPLICATION ALTERNATIVE 4





Ground-Based Application of Herbicides with Low Percentage AI





DESCRIPTION OF ALTERNATIVE





This alternative involves the use of ground-based application equipment to treat target areas using the nonselective herbicides and herbicide mixtures identified in Alternative 3, Application of Herbicides with Low Percentage AI.  Information regarding these herbicides and herbicide mixtures is provided in Alternative 3 for Bare Ground/Fence Line Control (Appendix B).





TECHNICAL ANALYSIS





This alternative involves a different method of application of those herbicides identified in Alternative 3; however, their effectiveness may improve as a result of more direct application by ground-based equipment versus an aerial application method in which small amounts of herbicide may be lost to drift or evaporation.  Additionally, aerial applications may miss the intended target area.  The alternative will use a 60- to 70-horsepower rubber wheeled, four-wheel drive tractor pulling a 12-foot boom sprayer with a 250-gallon capacity tank.  The use of such a large tractor will make it easier to pull a sprayer of that size and decrease the overall wear and subsequent maintenance on the tractor.  Spray equipment can vary in boom sizes, tank capacities, and self-propelled or trailer mounted sprayers.  Spreaders can be utilized for application of granular products.





This alternative will be useful in calculating the costs involved with applying herbicides only to areas requiring treatment (i.e. spot treatment).  Some target areas may require only spot treatments, whereas other areas may utilize spot treatments between regular aerial applications (see Alternative 3). 





ADVANTAGES/DISADVANTAGES





Advantages





(	Substantial decrease in AI





(	More direct application of herbicide onto vegetation, less loss to drift and/or evaporation and no over-spraying or skipping areas





(	No additional training required





(	No capital expenditures (if use of existing equipment) 





(	Some proposed herbicides have low toxicity.





Disadvantages





(	Labor intensive





(	Some target "down time"





(	Heavy equipment usage





(	Presence of unexploded ordnance may present a safety concern  





(	May require testing of individual herbicides to determine the best treatment for individual areas:





	-	Granular herbicides require substantial amount of soil moisture (i.e. rainfall) to be effective





	-	Herbicides effectiveness will differ with soil conditions 





	-	Some herbicides may not be suitable for use in areas with sensitive vegetation





	-	Some herbicides may not be as persistent, target areas may require more than one applications per year.





Contact for Additional Information


American Cyanamid


(Arsenal, Sahara)


(800) 545-95525


or (800) 327-4645





John Cantlon


DuPont - Vegetation Management


3483 South Ashbury


Boise, Idaho  83706


(208) 342-5939





COST ANALYSIS





This cost analysis assumes a two applications of Arsenal( at a chemical cost of $20.00 per acre,  treating 1,000 acres using a tractor-pulled boom sprayer that treats 60 acres per day, or 7.5 acres per hour.  A two-person crew will be used at an hourly labor rate of $15.00 per person per hour.  Also assume the use of diesel fuel at 3-gallons per hour at a cost of $1.50 per gallon.





Capital Costs�
�
No capital costs have been identified, if using existing equipment.�
�
�
�
Annual Operating Costs�
�
Total Annual Costs	=	(# applications/year)(chemical cost/acre)(# acres treated) + 


						[(# acres/treatment rate)(labor rate)(# applications/year) + 


						(fuel rate)(# acres/treatment rate)]





					=	(2 applications)($20.00/acre)(1,000 acres) 


						+ (1,000/7.5 acres/hr.)(2 x $15.00/hr.)(2 applications) 


						+	(3 gals./hr.)($1.50/gal.)(1,000 acres/7.5 acres/hr.) 





					=	$40,000 + $8,000 + $600





					=	$48,600�
�



COMPUTING AI


�
�
�
ANNUAL AI APPLICATION�
�
�
Annual AI Usage	=	(AI applied/acre)(# acres)(# applications) 


	=	(0.75 lb. AI/acre)(1,000 acres)(2 applications) 


	=	1,500 lbs. AI �
�
�
�
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