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�BARE GROUND CONTROL ALTERNATIVE 1



Fill Cracks in Pavement



DESCRIPTION OF ALTERNATIVE



Involves filling cracks in parking lots and flightline joints to prevent weed growth.



TECHNICAL ANALYSIS



Parking lot cracks can be filled with an asphalt-based solvent, and flightline joints can be filled with various products developed for expansion joint repair.  The recommended sealant will vary depending on the type of pavement and environmental conditions.  Contact your base/MAJCOM Pavements Engineer for product recommendations.  Often joint and crack filling is done as part of ongoing maintenance, which serves to make needed repairs as well as to deter weed growth.  (In general, sealing of sidewalk cracks is not a viable option, due to high cost and labor requirements and limited effectiveness).



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical application involved



(	Long lasting control (unless weeds develop in dirt that enters filled cracks or regrow from deep roots)



(	Provides for improved integrity of parking lots and flightline as well as weed control



(	No special training involved



(	No special equipment involved for asphalt crack repair.



Disadvantages



(	Can be very costly



(	Special equipment or contractor needed for some flightline joint filling



(	May still need some herbicide treatment if weeds re-establish in older joints/cracks.



Contact for Additional Information



Contact your base/MAJCOM Pavements Engineer.  



COST ANALYSIS



This cost analysis assumes use of an asphalt sealant costing (0.025/linear foot and a flightline sealant costing ( $4.50/linear foot, approximately 200,000 linear feet of parking lot cracks, (30,000 linear feet of flightline cracks/joints, and labor requirements of (1 hour/3,000 linear feet for asphalt repair and 12 hours/3,000 linear feet for flightline repair.



CAPITAL COSTS��For asphalt sealant:

Capital Cost	=	($0.025/linear ft.)(linear ft. filled) + (labor hrs.)(labor rate)

	=	($0.025)(200,000) + (67 hrs.)($15/hr.) 

	=	$5,000 + $1,005 ( $6,000



For flightline sealant:

In addition to sealant cost, requires:

$15,000 for pump and associated equipment to apply



Capital Cost	=	($4.50/linear ft.)(linear ft. treated) + (labor hrs.)(labor rate) + 			$15,000



	=	($4.50)(30,000) + (120 hrs.)($15/hr.) + $15,000



	=	$135,000 + $1,800 + $15,000 ( $152,000



Total Capital Cost	=	$158,000����ANNUAL OPERATING COSTS��No operating costs; assume since the sealants last 8-12 years that all application costs are considered as capital costs.��

COMPUTING AI



Does not entail use of chemical AI.

�BARE GROUND CONTROL ALTERNATIVE 2



Hand Pull Weeds



DESCRIPTION OF ALTERNATIVE



Involves hand weeding of small areas, ornamental beds.



TECHNICAL ANALYSIS



Hand weeding can be effective if done properly and if labor is available.  This option is generally used in small areas and especially in borders and ornamental beds, where all vegetation (including grass, weeds, etc.) except the desired species (flowers, shrubs) are removed.  To be effective, the entire weed, root and all, must be removed.  A typical current practice for these areas is use of Roundup(, at 4 pounds AI per acre.  



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical use



(	No special training or equipment required.



Disadvantages



(	Very labor intensive



(	Can be ineffective if entire weed is not removed



(	Does not provide control of weed growth from seeds.



Contact for Additional Information



Not applicable.

�COST ANALYSIS



The cost analysis is calculated for hand-weeding a total area of 1 acre, and assumes that it takes 4 hours to weed the area.  Weeding time can vary considerably depending on the type of weeds and area covered.  



CAPITAL COSTS��No capital costs have been identified (other than garden tools expected to be available).����ANNUAL OPERATING COSTS��Total Annual Costs	=	(labor hrs.)(labor rate) 

	=	(4 hrs.)($15/hr.)(1 acre)

	=	$60��

COMPUTING AI



Does not entail use of chemical AI.

�BARE GROUND CONTROL ALTERNATIVE 3



Weed-Seeker( Sprayer



DESCRIPTION OF ALTERNATIVE



Involves use of a new product called the Weed-Seeker( sprayer, which helps to apply the minimal amount of herbicide in areas with scattered weed infestations (e.g., parking lot cracks).



TECHNICAL ANALYSIS



The Weed Seeker( sprayer would be used in conjunction with a herbicide application program.  The sprayer works by detecting chlorophyll by spectral reflectance and involves mounting the sprayers on a boom connected to a tractor or truck.  The sprayers are pulled over the site and dispense the herbicide when chlorophyll is detected.  This option is not fully tested or proven in industrial use.  However, test plots have been conducted at Purdue University, and the manufacturer (Patchen, Inc.) has conducted numerous tests as well.  Based upon these tests, use of the equipment is expected to reduce the amount of herbicide applied by approximately 20 to 50 percent over that used during manual spot treatment.  For example, the test plots conducted on railroad rights-of-way at Purdue University showed that the sprayer resulted in a usage of 6 to 9 gallons per acre, compared to 18 gallons per acre from manual spot spraying and 35 gallons per acre from broadcast spraying over the same area.  The manufacturer claims that it would perform 70 percent better than broadcast spraying and 20 percent better than spot spraying.  The initial startup cost would be approximately $1,150 per spray unit, and several units would be required, along with a controller that is currently selling at $925.



ADVANTAGES/DISADVANTAGES



Advantages



(	Can reduce herbicide application rates substantially over conventional application methods (according to test plot data)



(	Can reduce labor costs, compared to spot treatment if there are large areas with scattered weed problems (assume would require approximately 0.5 hour per acre, compared to approximately 1 hour per acre for spot treatment)



(	Can be attached to conventional herbicide spray tractors/trucks.

�Disadvantages



(	Capital costs for equipment



(	Requires new training and equipment



(	Still requires use of chemicals.



Contact for Additional Information



George Vashel

Patchen, Inc.

Los Gatos, California

(408) 399-9112



COST ANALYSIS



This cost analysis assumes use of Roundup( at a cost of $27 per gallon and an application rate of 1 gallon per acre.  It also assumes that 100 acres are treated and that labor requirements are 0.5 hour per acre for the Weed Seeker( Sprayer application from a lawn tractor.



CAPITAL COSTS��Capital Costs	=	cost of equipment



	=	$1,150/spray unit + $925/controller unit; may need several spray units, 		depending on size of areas requiring treatment.  Each unit covers 			approximately 12 inches.  

		Assume purchase of 3 units, for a total capital cost of $4,375����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered)(applications/year) + 		(labor hrs.)(labor rate) 



	=	($27/gal.)(1 gal./acre)(100 acres)(once/year) + (50 hrs.)($15/hr.) 



	=	$2,700 + $750



	=	$3,450��

COMPUTING AI



Assume a 25 percent reduction from current broadcast spraying practice, which uses 1,000 pounds AI (will depend on chemical used).  







ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amt. applied) 

	=	current AI usage (0.75) 

	=	1,000 lbs. (0.75) 

	=	750 lbs. AI��

�BARE GROUND CONTROL ALTERNATIVE 4



Scraping or Dragging Areas to Remove Weeds



DESCRIPTION OF ALTERNATIVE



Involves use of mechanical control of vegetation in industrial yards.



TECHNICAL ANALYSIS



Several Air Force installations have successfully used mechanical scraping, disking, or dragging to remove weeds in relatively large industrial areas such as tank farms and other POL yards.  This involves dragging a steel mesh grader or disking device behind a utility vehicle to remove surface vegetation.  (See also Alternative I for aerial herbicide application).



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical use involved



(	Easy to implement; usually equipment is available



(	No special training needed



(	Can cover large area with minimal labor cost.



Disadvantages



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



(	Can cause soil erosion problems, especially if unpaved areas are disturbed prior to heavy �	precipitation



(	Does not eliminate germination from seeds



(	Most effective on young weeds



(	May not be possible or effective on paved or heavily graveled areas.



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:



The cost analysis assumes disking 100 acres, at a rate of 4 acres per hour, using a two-person crew.  Minimal fuel costs for the equipment would also be incurred.



CAPITAL COSTS��If appropriate equipment is not available, could entail purchase of a 60- to 80-hp tractor, wheel disk (12 ft.), or a scraper.  A dragging device could be constructed by base CE personnel.



tractor	=	$48,000

disker	=	$9,700

scraper	=	$8,500����ANNUAL OPERATING COSTS��Total Annual Costs	=	minimal fuel cost + (labor hrs.)(labor rate) 



Total Annual Costs	=	(acreage treated)(rate in acres/hr.)(labor rate)(2-person 				crew)(treatments/year) 



	=	(100 acres)(4 acres/hr.)($15/hr.)(2 people)(2 treatments/year) 



	=	$24,000��

COMPUTING AI



Does not entail use of chemical AI.



�BARE GROUND/FENCE LINE CONTROL ALTERNATIVE 1



Flamers or Steamers



DESCRIPTION OF ALTERNATIVE



Involves using heat; hot water, in the form of steam, or fire (propane torch flames); to kill weeds.



TECHNICAL ANALYSIS



A relatively new treatment for bare ground weed control in the United States is flaming.  Flaming uses a propane torch that passes slowly over weeds and sears the leaves enough to rupture the cell walls and cause the plant to wilt and die.  The temperature of the torch is approximately 2,000( Fahrenheit.  Although flaming is a relatively new technology in the United States, it has been used for several decades overseas to clear land of unwanted vegetation.  It is inexpensive in that there are no expensive chemicals to purchase.  However, flaming often does not kill grasses and even some broadleaf weeds with deep taproots, such as dandelions, although these limitations may be overcome with frequent treatments over several seasons, or use in conjunction with other treatments.  None of the contacts could verify successful bare ground control over an extended period.  Further, flaming could be considered a safety issue, especially on some flightline areas.  Flaming should be considered in the future as a feasible nonchemical pest management method as longer term results are provided and Air Force personnel acquire more experience with the technology.



Another relatively new treatment for weed control in this country is steaming.  Steaming is similar to flaming in that the leaves of a weed are exposed to a high temperature for a short time.  This causes the cell walls to rupture and the plant to wilt and die.  Steam application is less proven than flaming, but it may be more applicable for use on flightline areas because the safety issues are less problematic.  This alternative should be considered in the future as a feasible nonchemical pest management method as more research results are provided.  This method is similar to hot water application (e.g., Aqua Heat(), which has been tested at one base and is scheduled to be retested at Aberdeen Proving Ground in spring 1996.  Prior testing resulted in personnel safety concerns due to burns from the steam application equipment.



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemicals involved



(	Relatively inexpensive



(	Minimal training required



(	Especially effective for annuals, small area application (e.g., sidewalk cracks). 



Disadvantages



(	Safety concerns - can cause burns and flamers could cause grass fires



(	Not used extensively in United States; no proven track record (steamers may not yet be available)



(	May not kill grasses and/or deep-rooted species (e.g., dandelions) unless used frequently �	over several seasons or in conjunction with other treatments



(	Treatment is more labor-intensive than spraying herbicide



(	Flaming especially may be a safety issue on flightline because of volatile organic presence



(	Requires initial capital investment in new equipment.



Contact for Additional Information



For flamers:

Flame Engineering, Inc.

P.O. Box 577

LaCrosse, Kentucky  67548

(800) 255-2469



For hot water application:

Aqua Heat

5155 E. River Road

Suite 405

Minneapolis, Minnesota  55421

(800) 426-4328�or contact:

Wayne Fordham

HQ AFCESA/CESM

Tyndall AFB

(904) 283-6465��

For steamer:

Aleysha Ricards

Bio-Integral Resource Center

Berkeley, California

(510) 524-2567�Donald Teig

HQ ACC/CEOO

Langley AFB, Virginia

(804) 764-2764��

COST ANALYSIS



One manufacturer estimates that it takes about 1.25 times longer to use a flamer than to spray herbicide on the same area.  Thus, the cost analysis assumes 4 hours per acre to spray herbicides on pavement cracks, and 5 hours per acre to use a flamer.  A total of 100 acres is assumed.



CAPITAL COSTS��For flamer:



Approximately $100 per flamer torch kit; up to $234 for backpack model.  Several kits would be needed, depending on size of installation.



For hot water application (e.g., Aqua Heat():  $12,000/unit (does not include tank)��

�ANNUAL OPERATING COSTS��Total Annual Costs	=	(acres treated)(labor hr./acre)(labor rate)

	=	(100 acres)(5 hrs./acre)($15/hr.) 

	=	$7,500 per treatment��

COMPUTING AI



Does not entail use of chemical AI.

�BARE GROUND/FENCE LINE CONTROL ALTERNATIVE 2



Decrease Area Treated



DESCRIPTION OF ALTERNATIVE



Involves elimination of some areas from bare-ground treatment program.



TECHNICAL ANALYSIS



Some areas that are treated with herbicides for bare-ground control may be removed from the program.  These include areas where natural vegetation (even “weeds”) is acceptable (e.g., campgrounds, training areas, some small semi-improved areas), or where minimal weed growth can be tolerated or perhaps controlled with physical removal if necessary (near kennels and stables, athletic fields, some rights-of-ways).  Although individually these areas may represent minor usage in overall lbs. AI applied, collectively they could contribute to minimizing bare ground herbicide use.



ADVANTAGES/DISADVANTAGES



Advantages



(	Eliminates some chemical use



(	Easy to implement



(	No special training, equipment required



(	Can help to minimize human exposure to chemicals in areas of high non-military use (e.g., �	campgrounds, ball fields, etc.).



Disadvantages



(	May not contribute substantially to reduction in pesticide use



(	May not be acceptable to have weeds in some areas, especially if poisonous varieties are �	involved.



Contact for Additional Information



Not available.



COST ANALYSIS



CAPITAL COSTS��No capital costs have been identified.������ANNUAL OPERATING COSTS��There are no operating costs associated with discontinuing herbicide application in these areas.  Overall operating costs would be reduced proportionately to the acreage not treated.��

COMPUTING AI



ANNUAL AI APPLICATION��No AI would be applied to the areas where herbicide treatment is terminated.  Similar to cost, the annual AI application will be reduced to reflect the reduced area treated.��

�BARE GROUND/FENCE LINE CONTROL ALTERNATIVE 3



Alternative Herbicide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves using herbicides with low percentage AI and/or low application rates that also provide effective bare ground control.



TECHNICAL ANALYSIS



Generally, the standard bare ground control practice at many Air Force installations involves broadcast application of nonselective herbicides that are persistent and require less frequent reapplication.  These chemicals often include Borocil(, Hyvar XL(, Karmex DF(, and Krovar I DF( (i.e., herbicides containing either diuron and/or bromocil, which work well and last for a relatively long time).  However, these herbicides also contribute a substantial amount of AI.  Therefore, this option involves substituting other nonselective herbicides that contribute relatively low amounts of AI (i.e., have either low percentage AI and/or low application rates).



Possible substitutes identified include Arsenal( (imazapyr), Escort( (metsulfuron methyl), and Oust( (sulfometuron methyl).  Based on recommended application rates, use of these alternative herbicides would result in the following pounds AI per acre (e.g., compare to 16 pounds AI per acre for 1 Hyvar( and 98 pounds AI per acre for Borocil(, common currently used products):



Arsenal(:	0.75 pound AI per acre (2 pounds AI per gallon; 3 ounces per acre)

Oust(:	0.14-0.19 pound AI per acre (75 percent AI; 3-4 ounces per acre)

Escort(:	0.1 pound AI per acre (60 percent AI; 2 ounces per acre)



Information and opinions were gathered from Dr. Harvey Holt of Purdue University, utility company representatives, and chemical company representatives to determine if there were other potential alternatives, their appropriate uses, and limitations.  In developing options for bare ground control, it is important to remember that it is generally a tradeoff between a herbicide that has soil activity (persistence) that works very well but perhaps can damage offsite non-target vegetation, and a less persistent herbicide that requires more frequent application, but will not harm sensitive vegetation.  An example would be selecting an appropriate herbicide for a parking lot with trees located in islands or nearby that have roots under the area to be treated, or a sidewalk area near desirable turf grasses.



The sources and experts consulted provided information on advantages and disadvantages of the alternative herbicides and emphasized the need to select the best herbicide or herbicide mix for the specific site conditions and weed species present.  The following factors should be considered in developing an alternative herbicide option for bare ground control:



Some contacts indicated that there may be a concern with Escort( and Oust( moving off the treatment area and causing more non-target vegetation damage than with other products.

Although Arsenal( was described as  not moving off site as much as the other alternatives, it could affect adjacent non-target vegetation or trees with roots extending under the treatment area; therefore, it should not be used in situations such as parking lots containing ornamental beds with trees. 



Persistence is an issue; the alternatives identified probably will not last as long as the currently used bromacil-based herbicides.  Escort(’s label indicates that it needs to be applied at high rates to achieve more than short-term control of listed weeds; this could exacerbate runoff/non-target problems.  Oust(’s longevity may also be shorter than desirable (Oust( and Escort( are very similar chemically).  Arsenal(’s persistence will vary with site conditions (soil, rainfall), but can extend from 3 months to 2 years (Weed Science Society of America, 1989).  Although Arsenal( can work well by itself, information recently obtained indicates less than long-lasting control performance.



Based on conversations with utility company personnel, Arsenal( has generally performed well in utility company applications.  It is also relatively nontoxic, and does not readily leach (Weed Science Society of America, 1989).  Therefore, many utility company representatives recommend its use, but preferably in combination with a diuron-based product to extend the length of control.  However, adding diuron increases the lbs. AI applied.  For example, American Cyanamid manufactures a product called Sahara( that is an Arsenal(/diuron mix.  It is applied at a rate of 6.75 pounds AI per acre, which is a considerable increase over Arsenal( alone at 0.75 pound AI per acre, but much less than the current use (16 or 98 pounds AI per acre).



Dr. Holt of Purdue University recommended a completely different herbicide mix consisting of Oust(, Roundup(, and 2,4-D; however, he again emphasized the need to select the correct mix for the specific weed problem.



An Arsenal(/Oust( mix was suggested as a good choice to achieve acceptable control but with minimal use of AI (0.89 pound AI per acre).  However, continued use of this tank mix alone may result in the development of resistance in the target weeds.  In general, repeated use of just one chemical (or a mix containing chemicals that have the same mode of action) can result in the development of naturally occurring resistant weed biotypes that then become dominant and cannot be adequately controlled.  In general, tank mixes of different herbicides are advantageous in preventing resistance and also increasing the spectrum of weeds controlled.



Given all of the above information, it was apparent that there is a range of herbicides/mixes that could be considered as lower AI alternatives.  Several alternatives are summarized on the Table B-1.  The alternatives range from use of an Arsenal(/Oust( mix at 0.89 pound AI per acre to an Arsenal(/Karmex DF( mix at 8.75 pounds AI per acre.  Although the Arsenal(/Oust(mix, or even Arsenal( alone in certain situations, may provide the needed control, any of the mixes on the table should be considered and perhaps tested to determine the best mix for specific site conditions.



ADVANTAGES/DISADVANTAGES



Advantages



(	Many of these products work well, especially in mixes with smaller amounts of diuron



(	Can reduce chemical AI use substantially, especially if large areas are tested



(	No special training required



(	No special equipment required



(	Some of these products (e.g., Arsenal() have low toxicity



(	Costs probably same as current practice; even though material cost may be higher, �	application rates are generally much lower.



Disadvantages



(	May not be as effective as currently used soil-sterilant type products (diuron, bromocil), �	especially in high rainfall areas



(	May require additional applications; if very frequent, they may increase AI to point at which �	the benefit is lost



(	Some products (e.g., Oust() may move off-site more than others



(	May need to do repeated test plots on trials to determine best mix for the specific weed �	problem present



(	Cannot use these where sensitive vegetation may be affected; still need some Roundup( �	usage.



Contact for Additional Information



For several of the recommended substitutes:

Arsenal(, Sahara(:

American Cyanamid

(800) 545-9525

or (800) 327-4645�Oust(:

DuPont

(800) 432-7671��

Also, contact the local extension service or expert at the state extension university for recommendations for site-specific conditions.



���Table B-1.  Suggested Alternative Tank Mixes for Bare Ground Control��Tank 

Mix (a)�

Lbs. AI/acre�

Relative Persistence��Arsenal( (3 pts.) and Oust(  (3 oz.)�0.89�Low-moderate- one season to several years(b)��“Sahara(” Co-Pak:

1.13 gals. Arsenal(

2 (11.5 lbs.) Karmex DF(�6.75�High (low end)��Use ½ Sahara( or similar tank mix (on areas requiring longer control); ½ Arsenal( Oust( mix�3.8�Moderate-High; combination of 1) and 2)��Roundup( - 2 qts.

+ Oust( - 3-4 oz.

+ 2,4-D - 1 pt.�< 3�Unknown; probably low (with Roundup( and 2,4-D being least persistent of all components listed in this table)��Initial Treatment(c)

Arsenal( (3 pts.)

+ Karmex DF( (10 lbs.)

�8.75�Very high (high rate for Karmex(; initial treatment)��Maintenance Treatment

Various combinations of Krovar 1 DF( , Oust( , and Karmex DF(  e.g., Krovar 1 DF( (6 lbs.)

+ Oust( - (3 oz.)�~5�High��Topsite( (0.5% imazapyr and 2.0% diuron-granular)�5-7.5�High (low end)��Notes:	(a)	Common Chemical Names for ( Products listed:

		Arsenal® - imazapyr

		Oust® -sulfometuron methyl

		Karmex DF® - diuron

		Roundup® - glyphosate

		Krovar DF® - diuron and bromacil

	(b)	Dependent upon climatic factors.  Generally, about 1 year in temperate climates with low-average rainfall; �		less than 1 year in areas with high rainfall; longer than 1 year in desert areas.  

��COST ANALYSIS



This cost analysis assumes use of an Arsenal(/Oust( mix, one application per year, at a cost of $210 per gallon for Arsenal( and $10 per ounce for Oust(.  Application rates are 3/8 gallon (3 pints) per acre for Arsenal(, and 3 ounce per acre for Oust(.  It is also assumed that 100 acres are treated at a rate of 2 hours per acre.



CAPITAL COSTS��No capital costs have been identified.����

ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered)(application/year) + 			(labor hrs.)(labor rate)



	=	($210/gal.)(3/8 gal./acre)(100 acres) + ($10/oz.)(3 oz./acre) �		(100 acres) +(200 hr.)($15.00/hr.)



	=	$7,875 + $3,000 + $3,000



	=	$13,875��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amt. applied) - for each chemical in the mix

	=	(2 lb./gal.)(3/8 gal./acre)(100 acres) + (75%)(0.2 lb./acre)(100 acres) 

	=	75 + 15

	=	90 lbs. AI��



�FENCE LINE CONTROL ALTERNATIVE 1



Plant Growth Regulator



DESCRIPTION OF ALTERNATIVE



Involves use of a chemical that reduces plant growth rather than killing the plant.



TECHNICAL ANALYSIS



This option is desirable where absolute bare ground control is not needed, but where the height of vegetation must be kept to a minimum (e.g., fence lines).  A recommended mix includes Embark( (mefluidide) plant growth regulator, plus six other herbicides in a formulation that totals 1.64 pounds AI per acre (compared to 16 pounds AI per acre for Hyvar( XL and 4 pounds AI per acre for Roundup().  However, more frequent application would be needed, possibly twice per year.  It is expected that labor requirements would be similar for each on a “per application” basis; therefore, labor costs would be greater with the more frequently applied growth regulator.



ADVANTAGES/DISADVANTAGES



Advantages



(	Involves lower chemical AI use



(	Can maintain vegetation at low height without adverse visual effects of total kill from 	herbicide



(	Relatively low material cost



(	No special training or equipment needed



(	Mefluidide has relatively low toxicity; oral LD50 exceeds 5,000 milligrams per kilogram.



Disadvantages



(	Will not provide long-lasting control; therefore, more frequent applications needed, with �	associated increased labor needs/costs and AI use



(	Not effective for areas where bare ground control is needed.



Contact for Additional Information



For information on Embark( mix:

Tom DeBold

PBI/Gordon

(216) 275-3814

1-800-821-7925

COST ANALYSIS



This cost analysis assumes use of the Embark( mix recommended by Tom DeBold of PBI/Gordon, at a cost of $32 per acre and an AI of 1.64 pounds AI per acre.  It also assumes that 100 acres are treated, that 2 applications per year are needed, and that labor requirements are 5 hours per acre.



CAPITAL COSTS��No capital costs have been identified����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(area covered)(application/year) + (labor hrs.)(labor 		rate)



	=	($32/acre)(100 acres)(2 applications/year) + (500 hrs.)($15.00/hr.)



	=	$6,400 + $7,500



	=	$13,900��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(lb. AI/acre for mix)(total acres covered/year)

	=	(1.64 lb. AI/acre)(100 acres)(2 applications) 

	=	328 lbs. AI��

�FENCE LINE CONTROL ALTERNATIVE 2



Mechanical Trimming (weed whacking)



DESCRIPTION OF ALTERNATIVE



Involves use of gasoline-powered (or electric) trimmers to cut vegetation to desirable level where bare ground control is not needed.



TECHNICAL ANALYSIS



This option involves no chemical use, but rather mechanical weed trimming along the fence lines or other borders as needed.  Material costs are relatively low and involve minimal fuel and equipment costs.  The primary drawbacks of this application are high labor requirements and limited effectiveness, and therefore the number of repeat treatments required.  If the weeds along the fence lines grow back rapidly, it could take ten treatments per year (5 months, twice per month) or more to keep weeds to an acceptable height.  This would mean 30 treatments over a 3-year period, compared to 1 to 3 treatments of an herbicide mix such as Arsenal(/Oust(.  Therefore, labor requirements and associated costs would be significantly higher for this option.  However, this option would reduce the total amount of AI per acre to zero and has no special training requirements or other outstanding issues.



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical application involved



(	No special training or equipment required



(	Easy to do, especially for smaller areas



(	Minimal costs for gasoline, trim line.



Disadvantages



(	Very labor intensive, especially if large areas involved



(	If fence line treated, must do each side separately



(	No growth reduction included; therefore, requires repeated treatments over the growing �	season.



Contact for Additional Information



Chris Tatro

EPA Ltd. Grounds Maintenance

Beale AFB, California  95903

(916) 755-9263



COST ANALYSIS:



A 1-mile strip equals approximately 0.25 acre.  It is assumed that one person can cover 2 feet per second, or 1.4 miles per hour (an estimate of 1 mile per hour was assumed to allow for some down time), and a strip 1 mile long and 2 feet wide (along a fence) is 0.25 acre, then 20 acres would take 80 person hours to cover.  However, this could only be done on one side of the fence at a time; therefore, total labor time for that fence length would be approximately 160 hours.  This cost analysis assumes that 20 acres are treated, 10 times per year, and that labor requirements are 4 hours per acre.



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	minimal material cost + (labor hrs.)(labor rate) 

	=	$500 + (800 hrs.)($15/hr.) 

	=	$12,500��

COMPUTING AI



Does not entail use of chemical AI.
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