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�EXAMPLE DECISION BRIEFING DOCUMENT





The following document was prepared in order to obtain command support for the recommendations made in the Opportunity Assessment for Pesticide Reduction at Wright-Patterson AFB, Ohio (OA).  The information presented in the Decision Briefing Document is a summary of the OA that explains why the study was done, the methods and approach used in conducting the analysis, the alternatives considered but eliminated, and the alternatives evaluated.  Criteria ratings for each alternative reflect a quantitative assessment of factors important in selecting pest management practices including cost, effectiveness, environmental impacts, toxicity, regulatory concerns, and acceptance.  Reduction in pounds of active ingredient (AI) and advantage and disadvantages of each alternative are presented in summary form as well.  The final chapter provides the recommendations for implementation, including the rationale for selection, and indicates overall percent reduction in AI that would be achieved by fiscal year 2000.  This example is presented to assist other Air Force bases in preparing a summary decision document that contains sufficient information for command briefing.
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�1.0	INTRODUCTION





1.1	PURPOSE



The Department of Defense (DoD) has established three Measures of Merit (MOM) for pest management at its installations (Memorandum from the Office of the Under Secretary of Defense, dated 23 September 1994).  MOM 2 sets a goal of 50�percent reduction in the amount of pesticides used at DoD installations by fiscal year (FY) 2000, compared to baseline use in FY 93.  In order to meet this goal, Headquarters, Air Force Materiel Command (HQ AFMC) requested that an opportunity assessment (OA) be prepared for reducing the use of pesticides at Wright-Patterson Air Force Base (WPAFB), Ohio.



1.2	SCOPE



1.2.1	Data were collected at WPAFB to establish the current baseline for pest management practices.  Appropriate sources of information on pesticide use were contacted to obtain information on possible alternative products and procedures that might be implemented at WPAFB to reduce the amount of chemical pesticides used.  Initial options that passed the screening evaluation were studied further to provide more detailed comparisons to current practices.  The primary criterion used in assessing options was estimated pounds of active chemical ingredient (AI) required for control of the pest(s) in question.  A final OA was submitted in March 1996.



1.2.2	This decision briefing document summarizes the findings and recommendations presented in the OA for review by the WPAFB Base Commander, who will select the options to be implemented. The methods used in developing and evaluating alternatives are presented in Chapter 2.  Chapter 3 describes the baseline pesticide use at WPAFB for FY 93.  Pesticide uses in FY 94 and FY 95 are also presented to illustrate trends in application practices.  Chapter 4 summarizes the alternatives considered in the OA, and Chapter 5 presents the recommended options.  



1.2.3	The procedures for implementing the alternatives selected by the Base Commander will then be developed and described in detail in a Management Action Plan (MAP).  

�THIS PAGE INTENTIONALLY LEFT BLANK

�2.0	METHODS





2.1	DATA COLLECTION



In October 1995, a six-person team visited WPAFB to collect relevant data on current pest management practices.  The team collected records of pesticide usage for FY 93-95, and interviewed base personnel regarding management practices for indoor and outdoor pests, lawns and turf, and base golf courses.  During and after the site visit, personnel at regulatory and local extension service agencies, universities, and manufacturing companies were contacted to obtain information regarding pest management practices and product information.  In addition, the team consulted relevant source data in reference libraries, government and commercial publications, and database files regarding alternative pest management practices.



2.2	ALTERNATIVE DEVELOPMENT



2.2.1	Identifying Options  



Potential alternative pest management practices were identified through interviews with base personnel and several available data sources, including the Local Extension of the U.S. Department of Agriculture.  All reasonable options were considered, with preference given to identifying options that avoid the use of chemical pesticides. 



2.2.2	Screening Options



The identified options were reviewed in terms of technical and cost feasibility.  Options that were not considered to be technically practical to implement, or that were not considered to be cost-effective, were eliminated from further consideration.  Some options considered are quite new, and have not yet been fully tested; although some are quite promising, these were eliminated from further evaluation for this effort, as were products that are not yet available.  Cost was also considered in the screening process.  An option with a higher associated cost may be considered economically feasible if it contributes significantly to reaching the 50-percent reduction goal and results in reduced environmental and human exposure to toxic chemicals.



2.2.3	Evaluating Options



2.2.3.1  Options that passed the screening review were subject to a detailed evaluation in comparison to both current practices and the other options considered for evaluation.  The single most important factor in evaluating alternatives was reduction in pounds of AI that would be achieved using that alternative instead of current practices.  Each option was then evaluated with regard to its performance on the following six criteria considerations:



Cost considers all costs associated with implementing the practice.  It includes cost of chemicals that would be required on an annual basis; special equipment that may have to be obtained, either as one-time capital costs or recurring costs (for monitoring or maintenance); and labor costs (generally addressed in the form of the difference in labor hours from current practices).  Representative product and equipment costs were obtained from the manufacturer or local vendors.

Effectiveness was evaluated based on the demonstrated ability of the alternative to control the target pest(s).  Ratings for effectiveness were generally based on discussions with experts in the particular field who have experience with the new option as well as with the current practice.



Environmental impact refers to the extent to which the environmental resources of the surrounding area may be affected by the option (e.g., migration of chemical products to non-target locations).



Toxicity reflects the extent to which a chemical product may adversely affect humans or animals through exposure.  Where information on lethal dose (LD50) values was available (typically from manufacturers’ label information), it was used as the basis for toxicity ratings. 



Regulatory Concerns were evaluated to identify any specific issues associated with permitting or Environmental Protection Agency (EPA) approval of any of the options evaluated.



Acceptability considers the subjective perceptions of the affected population (e.g., base personnel, military commanders, golfers) in response to the alternative.  Ratings for acceptability were difficult to predict and quantify, but a general consideration of the likelihood of resistance based on nontechnical aspects of the alternative’s performance is provided for each.



2.2.3.2  Each option was given a rating for each criterion, in comparison to current practices, on a scale of 1 to 5.  A rating of 1 indicates that the option performs less favorably than the current practice (e.g., has more environmental impacts or a higher cost).  A rating of 3 indicates that the option would perform similarly to the current practice for that criterion.  A rating of 5 indicates that the option compares very favorably in comparison to the current practice (e.g., has a lower toxicity or reduced labor requirements).  A total score was obtained for each option by summing the ratings for each criterion.

�3.0	ESTABLISH CURRENT USE





3.1	BACKGROUND



3.1.1	DoD MOM 2 calls for a 7.15-percent reduction in overall pesticide usage each year (Figure 3-1).  In FY 94, the overall Air Force use was 96 percent of the FY 93 baseline, a reduction of only 4 percent.  In FY 95, the Air Force exceeded the goal, achieving a pesticide use of 77.4 percent of the FY 93 baseline.  AT WPAFB, however, the amount of pesticides used increased from FY 93 to FY 94, by 133 percent.  Although pesticide use at WPAFB decreased from FY 94 to FY 95, the FY 95 total was approximately twice the FY 93 baseline.  HQ AFMC requested an OA for pesticide reduction at WPAFB in order to reverse this trend and ensure that the base meets the 50�percent reduction goal by FY 2000.



3.1.2	This section summarizes pest management practices at WPAFB for FY 93-95.  The FY 93 baseline pesticide usage at WPAFB (Table 3-1) was used as the basis for calculating the goal, in pounds AI, for pesticide use in FY 2000.  However, because in some cases, FY 93 was not a representative year, and because base pest management personnel have changed some practices since FY 93, use and management information are also presented for FY 94 and FY 95.  



3.2	HERBICIDES



Herbicides include any chemical used to kill or inhibit the growth of vegetation, whether targeted specifically at weeds or used to destroy all vegetation in certain areas for safety or security purposes.  Herbicides comprise the single largest category of pesticides used at WPAFB, and represent 51 percent of total base pesticide use in FY 93 (Table 3-1).  Herbicide practices have been categorized by type of practice and by office of primary responsibility, as summarized below.



3.2.1	Turf Weeds.  This category of herbicide practice includes all lawn care practices implemented by Civil Engineering (CE) Pest Management.  Typically, this category consists of control of weeds in selected areas of turf that are maintained on the base.  The primary areas are along “VIP Routes,” and include those areas that are most visible to visitors touring the base.  CE Pest Management personnel do not provide lawn care services for the Military Family Housing (MFH) areas.



3.2.2	Lawn Care.  For the past several years, lawn care in the MFH areas on base has been accomplished by a contractor.  This care consisted primarily of quarterly treatment with pre- and post-emergent herbicides for weed control, combined with fertilization.  The lawn care contract was terminated in September 1995.  At present, there are no plans to replace this treatment and residents will be responsible for caring for their own lawns.  Alternatives for this practice were not evaluated in the OA.



3.2.3	Bare Ground.  CE Pest Management treats many areas on base with nonselective herbicides designed to kill all vegetation.  Areas treated include flightline pavements in cracks, and around runway and taxiway lighting), parking lots, railroad rights-of-way, and areas around some facilities 

�� EMBED PowerPoint.Show.4  ���

����Table 3-1.  Inventory of Pesticide Usage at Wright-Patterson AFB

FY 93-95���Pesticide Usage 

pounds of active ingredient (percent)��Pesticide Category�FY 93�FY 94�FY 95��HERBICIDES�����Turf weeds (CE)�329�516�2,115��Bare ground�582�6,005�2,020��Fence lines�295�29�18��Turf (golf courses)(a)�592�833�672��MFH lawn care (contractor�544�494�494��Subtotal - Herbicides�2,342 (51%)�7,877 (74%)�5,319 (58%)�������FUNGICIDES�����CE�2�4�0��Golf courses�1,307�1,666�2,821��Subtotal - Fungicides�1,309 (29%)�1,670 (16%)�2,821 (31%)�������INSECTICIDES�����Outdoor Pests�����Adult Japanese beetles (CE)�28�49�27��Adult Japanese beetles �   (golf courses)�27�133�18��Japanese beetle larvae (CE)�0�112�138��Japanese beetle larvae �   (golf courses)�101�249�231��Cutworms (golf courses)�137�426�184��Other (CE)�237�14�5��Other (golf courses)�18�19�22��Indoor Pests�����Termites (contractor)�261�96�235 ��Other (includes CE-applied �   termiticides)�126�54�108��Subtotal - Insecticides�935 (20%)�1,152 (10%)�968 (11%)�������TOTAL�4,586�10,699�9,108��Note:  (a)  Includes plant growth regulators. 





such as electrical substations and storage tank farms.  These areas are kept vegetation-free for reasons of safety (reduced fire hazard) and security (increased visibility).



3.2.4	Fence Lines.  Fence lines are treated by CE Pest Management personnel primarily for reasons of security.  Typically, the same nonselective products are used as described for bare ground practices, although total elimination of vegetation is not necessary along fence lines.

3.2.5	Golf Courses.  The two golf courses at WPAFB are managed by the Membership Support Flight.  Because there are very specific standards for golf course greens, tees, and fairways, these management practices are distinct from turf management practices used on other parts of the base, and are treated separately in the OA.



3.3	FUNGICIDES



Fungicides are defined as substances that destroy or inhibit the growth of fungi.  The major use for fungicides on WPAFB is on the maintained areas of the golf courses, which are highly susceptible to fungi.  CE Pest Management applies small amounts of fungicides elsewhere on the base as needed, but those applications constitute a negligible portion of overall pesticide use on base.  Fungicide treatment on the golf courses constituted 29 percent of total pesticide use on WPAFB, and is the only fungicide use evaluated for reduction in the OA. 



3.4	INSECTICIDES



Insecticides are defined as substances that kill or interfere with the life cycle of insects.  Insecticides are used at WPAFB by CE Pest Management to treat indoor and outdoor areas, by golf course personnel to treat outdoor pests on the courses, and by a contractor to treat termite problems in the MFH areas.  In FY 93, insecticides accounted for 20 percent of total pesticide use on base.  The primary insect problems at WPAFB are Japanese beetles, both as adult beetles and as grubs (larvae), cutworms (on the golf courses), and termites (in the MFH areas).



3.4.1	Japanese Beetles.  Japanese beetles are present in a number of areas throughout the base.  FY 93 was the first year the beetles were identified on WPAFB, and the first year insecticides were applied to control them.  Application of insecticides for control of these pests has increased since then as the infestation has progressed.  CE Pest Management treats trees for the adult beetles and grassy areas for the larvae.  Japanese beetles (adults and larvae) are also a problem pest at the golf courses, and both phases are treated by golf course personnel.



3.4.2	Cutworms.  This term is used to refer to the larval phase of a number of moth species.  The larvae live under the ground, but come up to the surface to eat plants.  Cutworms are a major source of damage to the golf courses.



3.4.3	Other Outdoor Pests.  Other outdoor pests treated at the base include mosquitoes, aphids, wasps/bees/hornets, and miscellaneous others.  Since the base stopped using malathion for mosquito control after FY 93, insecticide use for outdoor pests other than Japanese beetles/larvae and cutworms has decreased to less than 1 percent of total pesticide use at the base.  Therefore, insecticide use for other outdoor pests was not evaluated in the OA.



3.4.4	Termites.  WPAFB employs a contractor for termite control in MFH areas.  Residents contact MFH if they suspect termites are present.  If CE Pest Management personnel confirm the presence of termites, MFH calls the contractor to treat the affected residence(s).



3.4.5	Other Indoor Pests.  Other indoor pests treated by CE Pest Management include primarily ants, earwigs, cockroaches, and termites in areas other than MFH.  These pests do not present a health concern at WPAFB, and account for less than 3 percent of total pesticide use at the base.   Control measures for these pests were not evaluated quantitatively in the OA, although the text does address measures that could help reduce human exposure to insecticides used for these common pests.
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�4.0	ALTERNATIVE PEST MANAGEMENT PRACTICES� TC “4.0	ALTERNATIVE PEST MANAGEMENT PRACTICES” �





This chapter presents the pest management practices and amounts of pesticides used in FY 93-95, alternative practices that were considered but eliminated during the screening process, and the alternatives that were evaluated further.  For each alternative that was evaluated further, we summarize the advantages and disadvantages of using that practice instead of the current practice, present the ratings for the six criteria described in Chapter 2, and estimate the pesticide usage, in pounds of AI annually, that would be applied.  Unless indicated otherwise, estimated usage in pounds AI is compared to FY 93 usage for each practice.



4.1	HERBICIDES� TC “4.1	HERBICIDES” �



4.1.1	Turf Weed Management� TC “4.1.1	Turf Weed Management” �



Turf weed management refers to weed control and grounds maintenance activities conducted throughout the base, except in MFH areas and the golf courses.



4.1.1.1  Current Practices� TC “4.1.1.1  Current Practices” �.  The CE Pest Management Shop at WPAFB is responsible for weed control along the “VIP Routes” (Figure 4-1), which comprise approximately 470 acres.  The current practice generally consists of application of a “weed and feed” pre-emergent herbicide with a fertilizer mixture in the spring, followed by application of a post-emergent herbicide applied as needed, generally at least twice during the year.  In 1995, in an attempt to inhibit weed growth and reduce the use of herbicides, the Grounds Maintenance Shop began a fertilization and aeration program on the VIP Route area.



Relatively small amounts of herbicides were applied along the VIP routes in FY 93 and FY 94 (329 and 516 pounds, respectively), reportedly due to a limited budget and conflicting priorities, along with the fact that the turf seemed to be in relatively good condition.  In FY 95, essentially all of the VIP routes and adjoining areas were treated, resulting in a total of 2,115 pounds AI.  Thus, use in FY 95, which is a more representative year, was the basis for comparison in estimating weight of AI for the options evaluated (Table 4-1).  



4.1.1.2  Alternatives Identified and Eliminated during Screening� TC “4.1.1.2  Alternatives Identified and Eliminated during Screening” �



Use Spot Treatment Only.  Spot treating only would not be effective and would be extremely labor intensive and costly.



Hand-pulling Weeds.  Hand-pulling weeds would be extremely labor intensive, costly, and not very effective, especially considering the size of the area to be treated.  Also, hand-pulling often does not remove deep tap roots, so the plant will resprout.



Decrease Area Treated/Replace with Other Cover.  This alternative was eliminated primarily because of the cost involved, and because other ground covers are not likely to be as acceptable as well-maintained turf along VIP routes.  Because other suitable alternatives were identified that could contribute to significant reductions in herbicide use, this alternative was eliminated from further evaluation.

�� EMBED PowerPoint.Show.4  ����Mowing Only.   This alternative was eliminated because it would not be very effective. 



Alternative Herbicides.   No other herbicides were identified that would be as effective as the currently used mixture and that would also significantly decrease the pounds of AI.



4.1.1.3  Alternatives Identified for Further Evaluation� TC “4.1.1.3  Alternatives Identified for Further Evaluation” �



Option 1 - Increase fertilization and aeration.  This option involves a new program of increased fertilization and aeration, possibly increased irrigation during drought in selected areas, and a continued program of maintaining a 3.5-inch mowing height.  Estimated herbicide use would total 70 pounds AI for spot treatments.



Advantages:

Increased turf health and decrease weed populations

Substantial reduction in herbicide use 

Similar labor requirements.



Disadvantages:

Higher materials cost (fertilizer).



Option 2 - Decrease the area treated.   Eliminating 25 percent of the currently treated 470 acres in areas that are not highly visible, and 50 acres of the larger open areas would result in a reduction in treated acreage of approximately 35 percent.  This would result in a total application of 1,375 pounds AI.



Advantages:

Reduction in herbicide use

Reduction in cost

Reduction in labor.



Disadvantages:

Increased weed population in non-treated areas.



Option 3 - Increase fertilization and aeration and decrease area treated.   The combination of improving fertilization and aeration along with decreasing some of the acreage treated would maximize the reduction of chemical herbicide use, resulting in application of approximately 45 pounds AI per year for spot treatment.



Advantages:

Substantial reduction in herbicide use

Healthier turf

Reduction in labor.



Disadvantages:

Increased weed population in non-treated areas.



�Table 4-1.  Summary Comparison - Turf Weed Management��



Evaluation Factor�Current Practice

(1995)�Option 1 Fertilization/

Aeration�Option 2 

Reduce Acreage�

 Option 3

Combination��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��2��4��3��2.  Effectiveness

1 = poor

5 = very good�3�3�1.5�3��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�4.5�3�5��4. Toxicity

1 = bad/many

5 = none/few�3�4.5�3.5�4.5��5.  Regulatory Concerns

1 = problems

5 = none/few�3�5�3�5��6. Acceptance

1 = poor

5 = very good�3�2.5�1.5� 2��Total Score�18�21.5�� =SUM(ABOVE) �16.5��22.5��Total lbs AI/year�2,115�70�1,375�45��Annual Materials Cost�$23,000�$38,000�$15,000�$25,000��Note:  Shading indicates the recommended option.��

��4.1.2	“Bare Ground” Control (Elimination of All Vegetation)� TC “4.1.2	“Bare Ground” Control (Elimination Of All Vegetation)” �



4.1.2.1  Current Practices� TC “4.1.2.1  Current Practices” �.  The focus for bare ground control is elimination of all unwanted vegetation, especially where weeds could create a health and safety/fire hazard problem.  Areas treated include flightline pavements, parking lots and sidewalks, campgrounds, training areas, athletic fields, and the areas around substations and storage yards.  On the flightline, a sealant is used as a filler for the cracks and areas surrounding runway lights and markers and expansion joints along the runways and taxiways to discourage weed growth.  Most of the weed problems in the cracks occur in areas where the sealant is cracking or missing.



4.1.2.1.1  Generally, the CE Pest Management Shop has used a nonselective, soil sterilant formulation, particularly in areas where there is no sensitive nontarget vegetation nearby and where long-lasting control is desired.  Typical application rates for the two products used are 16 pounds per acre and 98 pounds per acre.  In areas where sensitive nontarget vegetation is present or nearby, or there are roots underneath the treatment area, Roundup® or a Roundup®  mixture has been used, at an application rate of about 4 pounds per acre.  These products do not have a long persistence or soil activity and are therefore safer to use in areas where sensitive vegetation is an issue. 



4.1.2.1.2  In FY 93, the Pest Management Shop treated approximately 70 acres of parking lots and facility yards with 421 pounds of AI.  In addition, 161 pounds of AI were applied to cracks in flightline pavements.  In FY 94, approximately 400 acres of non-flightline areas were treated with a total of 5,925 pounds of AI; an additional 80 pounds were used to treat flightline pavements.  In FY 95, the treated area consisted of approximately 95 acres of non-flightline areas, and a total of 1,952 pounds AI were applied.  Herbicide applications on the flightline totaled 68 pounds of AI.  Calculations of weight of AI for the alternatives evaluated were based on treating 100 acres, and compared to FY 95 use (Table 4-2).  



4.1.2.2  Alternatives Identified and Eliminated during Screening� TC “4.1.2.2  Alternatives Identified and Eliminated during Screening” �



Filling in Cracks in Sidewalks. This alternative was eliminated due to the extraordinarily high cost, labor intensive process, and ability of weeds to grow  back through the caulking.



Use of Flamers or Steamers to Kill Weeds, Especially in Cracks.   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 degrees Fahrenheit.  It is inexpensive, but often does not kill grasses and even some broadleaf weeds with deep taproots, such as dandelions.  The effectiveness of this method for bare ground control is not proven, and could pose a safety issue in some flightline areas.



Steaming is similar to flaming in that the leaves of a weed are exposed to a high temperature for a short time.  Steam application is less proven than flaming, but it may be more applicable for use on the flightline because the safety issues are less problematic.  Prior testing resulted in personnel safety concerns due to burns from the steam application equipment.



Paving or Surfacing Parking Lots and Storage Yards.  Costs for paving or resurfacing areas were found to be considerably higher than current practices and other options.

Hand Picking Weeds.   This option would be labor intensive and costly, and would probably result in the regrowth of weeds from roots not pulled.



Installation of a Geotextile Weed Barrier or Biobarrier( Beneath Substations and Storage Yards.  The use of geotextiles impregnated with herbicides may be a viable option for new construction, but not for existing facilities.  It is not considered economically feasible or technically practicable to scrape off existing gravel and base, and then lay a Biobarrier® base. �

Use of a Weed Seeker® Sprayer. The sprayer works by detecting chlorophyll by spectral reflectance and dispensing the herbicide when chlorophyll is detected.  This option is not fully tested or proven in industrial use and was therefore not further evaluated in this OA.



4.1.2.3  Alternatives Identified for Further Evaluation� TC “4.1.2.3  Alternatives Identified for Further Evaluation” �



Option 1 - Use of herbicides with a lower percent AI.  This option involves substituting new herbicides/herbicide mixes for the currently used herbicides.  A combination of Arsenal®/Oust® and Sahara® (an Arsenal®/diuron product) is recommended as a reasonable alternative for WPAFB for the areas that would require longer-lasting control and have no sensitive non-target vegetation issues.  Based on a representative treatment area of 100 acres, use of the recommended herbicide mixes would result in a total usage of 386 pounds AI annually.  



Advantages:

Reduced AI

Similar labor requirements.



Disadvantages:

May be necessary to experiment with other herbicide mixes to determine their effectiveness against particular target weeds and particular conditions at WPAFB.

Slightly higher costs than current practice.



Option 2 - Fill cracks in parking lots and flightline pavements and apply alternative herbicide with lower AI in other areas.  Under this option, the cracks in parking lots would be filled or patched with an asphalt-based sealer.  Cracks in the flightline pavements and around lights and signage would be sealed with a compound specifically for use in the expansion joints of airfield runways.  The remaining bare ground treatment area would receive the herbicide application discussed in Option 1.



This would result in the application of a total of 306 pounds AI for this option.



Advantages:

Reduced AI

Sealant would be long-lasting

Annual cost of herbicides comparable to current practice.



Disadvantages:

High cost for sealing cracks and joints



�Table 4-2.  Summary Comparison - Bare Ground Control��



Evaluation Factor�Current 

Practice

(1995)�Option 1

Use Herbicides 

w/ Less AI�Option 2 

Fill Cracks/Herbicide

 with Less AI��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��2��1��2.  Effectiveness

1 = poor

5 = very good�3�2�2.5��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�4�4��4. Toxicity

1 = bad/many

5 = none/few�3�4.5�4.5��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�3��6. Acceptance

1 = poor

5 = very good�3�3�3��Total Score�18�18.5�18��Total lbs AI/year�2,020�386�306��Annual Materials Cost�$7,200�$8,200� $7,600(a)��Note:  (a)  Does not include labor and material costs for sealing cracks in parking lot and flightline pavements.��

4.1.3	Control of Vegetation Along Fence Lines� TC “4.1.3	Control Of Vegetation Along Fence Lines” �



4.1.3.1  Current Practices� TC “4.1.3.1  Current Practices” �.  The CE Pest Management Shop’s current practice is to use essentially the same herbicides that are used for bare ground control along the fence lines.  FY 93 usage totaled 295 pounds AI over approximately 14.4 acres (Table 4-3).  In FY 94, usage totaled only 29 pounds AI and in FY 95 only 18 pounds AI were applied.



4.1.3.2  Alternatives Identified and Eliminated during Screening� TC “4.1.3.2  Alternatives Identified and Eliminated during Screening” �



Create a Mow Strip or Mulch Strip along the Fence Lines.  Creating a mow strip, either with concrete or mulch, was considered to be too costly and/or probably not very effective.



Use of Flamer/Steamer.  This technology generally does not work well on perennial grasses, and would require extensive labor and additional training.  There would also be potential safety concerns associated with the risk of igniting grasses surrounding the fence lines.



No Treatment.  Not applying any herbicide or using any physical control and letting the weeds grow along fence lines was not considered a viable option in most locations, particularly along the flightline, primarily for security reasons. 



4.1.3.3  Alternatives Identified for Further Evaluation� TC “4.1.3.3  Alternatives Identified for Further Evaluation” �



Option 1 - Use a growth regulator mix.  This option involves substituting a plant growth regulator mix for the herbicides presently used along fence lines.  This option could result in the application of approximately 47 pounds AI per year. 



Advantages:

Reduced AI

Annual materials cost less than current practice.



Disadvantages:

May require more frequent application than current products.



Option 2 - Use of herbicides with a lower percent AI.  This option would entail substitution of a herbicide mixture that would be applied at a rate of 0.9 pound AI per acre. The total amount of AI would be 13 pounds annually.



Advantages:

Reduced AI

Reduced materials cost

Labor requirements similar to current practice.



Disadvantages:

Herbicide may require more frequent application than current practice.



Option 3 - Mechanical trimming.  This option involves no chemical use, but rather mechanical weed trimming along the fence lines as needed. 

Advantages:

Herbicide use virtually eliminated.



Disadvantages:

More labor-intensive

Less effective than current practice; would require more frequent treatment.





Table 4-3.  Summary Comparison - Fence Line Vegetation Control��





Evaluation Factor�

Current

Practice

(1993)�Option  1

Growth Regulator Mix�Option 2

Herbicides w/ 

Less AI�

Option 3

Mechanical Trimming��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��2�

2.5��1��2.  Effectiveness

1 = poor

5 = very good�3�2.5�2.5�2��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�4�4�5��4.  Toxicity

1 = bad/many

5 = none/few�3�4�4.5�5��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�3�5��6. Acceptance

1 = poor

5 = very good�3�3�3�1��Total Score�18�� =SUM(ABOVE) �1�8.5�� =SUM(ABOVE) �1�9.5�19��Total lbs AI/year�295�47�13�0��Annual Materials Cost�$5,400�$1,000�$1,600�0��

4.1.4		Golf Courses� TC “4.1.4	Golf Courses” �



The 27-hole Wright-Patterson Golf Course (WPGC) consists of a 9-hole course and an 18-hole course, which together cover approximately 268 acres.  The 18-hole Twin Base Golf Course (TBGC) covers approximately 160 acres.



4.1.4.1  Current Practices� TC “4.1.4.1  Current Practices” �.  The superintendents of the golf courses are responsible for deciding when to apply herbicides and which herbicides to apply.   Herbicides are applied using a boom sprayer.  In FY 93, a total of 592 pounds AI were applied on the two courses (Table 4-4), including herbicides (524 pounds) and plant growth regulators (68 pounds).  In FY 94, 833 pounds AI were applied, and in FY 95, the total use was 672 pounds AI.  



4.1.4.2  Alternatives Identified and Eliminated during Screening� TC “4.1.4.2  Alternatives Identified and Eliminated during Screening” �



Substitute Herbicides with a Lower Percent AI.  Because no other products were identified that contain a lower percentage of AI and would be as effective as those currently in use, this alternative was not further evaluated.�

Reduce the Turf Quality Standards at TBGC.  Reducing the standards for turf quality at one of the golf courses would allow reduction of pesticide use, but acceptability would be an issue, and it is expected that many players would stop using the course.



Close the 9-Hole Course at WPGC.  Closing the 9-hole course (or just discontinuing pesticide treatment) would reduce overall pesticide usage.  However, there might be reduced revenue from greens fees, and this alternative would not be acceptable to golfers or golf course personnel.



4.1.4.3  Alternatives Identified for Further Evaluation



Option 1 - Allow for more natural acreage on both courses.  There are areas on both golf courses (primarily the roughs) where turf could be replaced with more natural vegetation that would require little or no pesticide application.  If the roughs were reduced by 25 percent at WPGC and by 15 percent at TBGC, this would result in a total FY 2000 usage of approximately 444 pounds AI. 



Advantages:

Reduction in AI

Lower annual materials cost.



Disadvantages:

Capital costs for landscaping/revegetating.

 

Option 2 - Convert the 9-hole WPGC course into an “eco-course.”  This alternative would involve implementing a combination of nonchemical or low-chemical measures on the 9-hole course at WPGC.  In place of chemical herbicides, organic herbicides would be used.  Providing natural vegetation in the rough areas, as described in Option 1, would help create a natural appearance and reduce the turf acreage that must be maintained.  This alternative would result in a total FY 2000 herbicide usage of 405 pounds AI on the 18-hole golf courses.

Because this would be a first in the Air Force (and possibly in DoD), the course could become a showcase for techniques of natural turf management and minimal pesticide application.  The course could be used as an experimental course for testing nonchemical pest management techniques, such as new biological control measures.  With appropriate planning and community relations activities, such an endeavor would reflect very well on the environmental responsibility of WPAFB and the Air Force, while helping the base meet the goal for pesticide reduction.



Advantages:

Low toxicity; low environmental impact

Can be used as good community relations

Reduction in AI.



Disadvantages:

May result in reduced play

Some increase in weeds likely

Organic herbicides are more costly and require more frequent application.



Implementing both options would result in the lowest weight of AI, estimated at 352 pounds annually.  





Table 4-4.  Summary Comparison - Golf Course Herbicides��



Evaluation Factor�Current

Practice

(1993)�Option 1

Natural

 Acreage�Option 2

9-hole

Eco-course���Combination��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��1.5��2��2��2.  Effectiveness

1 = poor

5 = very good�3�4�4�4��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�4.5�4.5�4.5��4.  Toxicity

1 = bad/many

5 = none/few�3�4.5�5�4.5��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3.5�4�4��6. Acceptance

1 = poor

5 = very good�3�1.5�1.5�1.5��Total Score�18�19.5�21�20.5��Total lbs AI/year(a)�524�444�405�352��Annual Materials Cost�$27,700�$23,400�$21,400�$18,600��Note:	  (a)  	Excludes plant growth regulators.

��4.2	FUNGICIDES� TC “4.2	FUNGICIDES” �



4.2.1	Current Practices� TC “4.2.1	Current Practices” �



In FY 93, a total of 1,307 pounds AI were applied as fungicides on the golf courses (Table 4-5).  This usage increased to 1,666 pounds AI in FY 94, and again to 2,821 pounds in FY 95, which was a very wet year.  The treatment regimen for some types of fungi involves rotating the applied fungicides so that the target fungus does not develop a resistance to a particular fungicide.  The products currently used are those recommended by Ohio State University Extension Service.



4.2.2	Alternatives Identified and Eliminated during Screening� TC “4.2.2	Alternatives Identified and Eliminated during Screening” �



Change to a More Fungus-Resistant Grass Type.  No other type of grass was identified that would provide better overall resistance to fungus.



Install a Multiple Row Irrigation System.   Installing a multiple-row irrigation system, instead of the current single-row system, would provide more even distribution of water over the entire fairway area.  However, installation of a new irrigation system would be quite costly and would not significantly decrease the occurrence of fungus on the fairways.



4.2.3	Alternatives Identified for Further Evaluation� TC “4.2.3	Alternatives Identified for Further Evaluation” �



Option 1 - Include Sentinel® in the treatment regimen.  Sentinel® has a lower percentage of AI than the products currently used and would be added as part of the rotating application program.  The total weight of AI applied for fungus control on the golf courses would be 1,185 pounds.



Advantages:

Lower toxicity

Reduced AI.



Disadvantages:

Higher cost than current practice.



Option 2 - Use EnviroCaster disease prediction tool.   The EnviroCaster is a device that monitors climatic and soil conditions, and uses the data as input to a disease predicting model.  A conservative estimate is that the EnviroCaster would reduce fungicide application by 30 percent.  This would result in a total FY 2000 usage of 915 pounds AI on both golf courses.



Advantages:

Helps reduce application of fungicides (use only when needed)

Annual cost savings in amount of fungicides applied

Reduced labor requirements.



Disadvantages:

Capital cost of $7,000 for device.



Option 3 - Use of Reveal disease identification test kits.  The Reveal disease detection kit is used to test soil and evaluate what diseases are present in the soil.  If the amount of fungicides is reduced by 10 percent, the FY 2000 usage on both golf courses would be 1,177 pounds AI.



Advantages:

Low cost (about $17 per test)

Helps reduce fungicide application

Reduced labor requirements.  



Disadvantages:

Sampling may miss some areas.



Implementing all three of these options would result in an estimated total use of 731 pounds AI annually.  If fungicide use was not required on the proposed natural areas in the roughs (see Section 4.1.4.3), the estimated total weight of fungicides used annually on the golf courses would be further reduced.    





Table 4-5.  Summary Comparison - Fungicide Management (Golf Course)��



Evaluation Factor�Current 

Practice

(1993)�

Option 1

Sentinel�

Option 2

EnviroCaster�Option 3

Reveal 

Tests��Combination�(All 3)��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low�

3��2��4��4.5��3.5��2.  Effectiveness

1 = poor

5 = very good�3�3�3.5�2.5�3��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�3�4�4�4��4.  Toxicity

1 = bad/many

5 = none/few�3�4�3.5�3�4��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�3�3�3��6. Acceptance

1 = poor

5 = very good�3�3�4.5�4.5�4��Total Score�18�18�22.5�21.5�21.5��Total lbs AI/year�1,307�1,185�915�1,177�731��Annual Materials Cost�$44,600�$49,900�$31,200�$40,100�$29,900��

4.3	INSECTICIDES� TC “4.3	INSECTICIDES” �



Japanese beetles first appeared in this country in 1916 in the New Jersey area, after they had accidentally been transported to the United States from Japan.  Since then, Japanese beetles have gradually been migrating west and currently inhabit areas east of Michigan, southern Wisconsin, and Illinois; and south through the southern portion of Alabama (Shetlar, n.d).  Japanese beetles have two life-cycle phases, the adult beetle and the larvae.  Different methods of control are applied for each; thus, they are treated separately in this OA. 



4.3.1	Outdoor Pests - Adult Japanese Beetles� TC “4.3.1	Outdoor Pests - Adult Japanese beetles” �



4.3.1.1  Current  Practices� TC “4.3.1.1  Current  Practices” �.  In FY 93, the first year these pests appeared on the base, a total of 55 pounds AI were applied for control of adult Japanese beetles; 28 pounds were applied by CE Pest Management and 27 pounds on the golf courses.  In FY 94, treatment increased to 49 pounds AI applied by CE Pest Management and 133 pounds applied on the golf courses.  In FY 95, CE Pest Management applied 27 pounds AI and golf course personnel applied 18 pounds for control of adult Japanese beetles.  Insecticides are applied to trees and shrubs that are preferred foods of the beetles, including arbor vitae and linden.  Because the beetles first appeared in FY 93, use in FY 94 was considered a more representative basis for comparison in calculating estimated weight of AI for the options evaluated (Table 4-6).  



4.3.1.2  Alternatives Identified and Eliminated during Screening� TC “4.3.1.2  Alternatives Identified and Eliminated during Screening” �



Traps.  Traps capture beetles through food attractants or sex pheromones that lure the beetles to the traps.  The effectiveness of this method is not proven, however, and studies have indicated that these traps may actually attract more beetles than they are able to kill.



Handpicking/Vacuuming.  This method simply involves shaking the tree and allowing the beetles to fall and be collected for disposal, or vacuuming the beetles into a bag that can be left in the sun or dropped in soapy water to kill the beetles.  However, this procedure is quite labor intensive, and is effective only if conducted in the early morning before the beetles become active.



Use of a Biological Control (Neem®).  Neem® is an organic oil preparation made from the oil of the neem tree, found in Asia and Africa.   Its effectiveness for control of Japanese beetle populations has not been proven.



Use of Biological Controls (Natural Predators).  Testing is under way to study the effectiveness of several parasitic insects on the Japanese beetles.  To date, results are inconclusive.



4.3.1.3  Alternatives Identified for Further Evaluation� TC “4.3.1.3  Alternatives Identified for Further Evaluation” �



Option 1 - Synthetic Pyrethroids.   Use of a synthetic pyrethroid would result in a total of 11 pounds AI for control of Japanese beetles.



Advantages:

Reduction in AI

More potent than current product

Low toxicity

Lower cost.



Option 2 - Remove Food Source.    Japanese beetles have preferred food sources, some of which are quite common at WPAFB.  These food sources could be gradually eliminated as trees that have been damaged die off or are removed because they are unsightly or diseased.  If it is assumed, for calculation purposes, that approximately 50 percent of the major food sources are removed over the next 4 years, then approximately 91 pounds AI would be applied to the remaining plants for control of adult Japanese beetles.



Advantages:

Provides long-term control

Reduces need for chemical control.



Disadvantages:

Not proven effective

High cost to replace trees and shrubs.



Option 3 - Combination of Options 1 and 2.   This option entails spraying the food sources with a synthetic pyrethroid, and beginning a gradual removal of the food source, particularly the linden trees.  Possible replacements include oak, red maple, and sugar maple.  If, as was assumed above, 50 percent of the food sources could be eliminated and the remainder were treated, the total weight of AI applied for control of adult Japanese beetles would be 5.5 pounds.



Advantages:

Reduction in AI

Synthetic pyrethroids more potent than current product

Low toxicity

Lower annual materials cost

Provides long-term control.



Disadvantages:

Removing food source not proven effective

High cost to replace trees and shrubs.





Table 4-6.  Summary Comparison - Adult Japanese Beetle Control��



Evaluation Factor�Current

Practice

(1994)�Option 1

Synthetic Pyrethroids�Option 2

Remove Food Source�

Option 3

Combination��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��4��1��2��2.  Effectiveness

1 = poor

5 = very good�3�4�2�4.5��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�3�2�2.5��4. Toxicity

1 = bad/many

5 = none/few�3�4�4�4��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�5�4��6. Acceptance

1 = poor

5 = very good�3�3�1�2.5��Total Score

�18�21�15�19.5��Total lbs AI/year(a)�182�11�91�5.5��Annual Materials Cost�$2,800�$2,700�$1,400(b)�$1,400��Notes:  (a)  Includes insecticides applied on both golf courses and rest of base.

           (b)  Does not include cost of removing/replacing trees and shrubs.





4.3.2	Outdoor Pests - Japanese Beetle Larvae� TC “4.3.2	Outdoor Pests - Japanese Beetle Larvae” �



Japanese beetles lay their eggs in the ground, and the larvae reside below ground, feeding on a variety of plant roots including ornamental trees, shrubs, turf, and garden grasses. 



4.3.2.1  Current Practices.  � TC “4.3.2.1  Current Practices” �In FY 93, a total of 101 pounds AI were applied to turf areas for control of Japanese beetle larvae on WPAFB.  This treatment increased to 361 pounds in FY 94 and 369 pounds in FY 95.  FY 95 use was the basis of comparison for calculating estimated AI for the options evaluated (Table 4-7).  



4.3.2.2  Alternatives Identified and Eliminated during Screening� TC “4.3.2.2  Alternatives Identified and Eliminated during Screening” �



“Spikes of Death.”  The term Spikes of Death refers to a method that involves using 3-inch nails with two nail points per square inch to “stab” the grubs.  The area affected at WPAFB is too large for this method to be effective.



Milky Spore Disease.  This involves infesting the grub population with a bacterial disease, through larvae feeding, which eventually causes death.   However, research has shown that due to the temperature and climate of the Ohio area, this method does not provide control.  Further, it is likely that the fungicides applied on the golf courses would kill the bacteria. 



Use of BT.  BT (Bacillus thuringensis) is currently used as a microbial insecticide for control of caterpillars and mosquito larvae at WPAFB.  Mycogen Corporation has developed a new strain of BT that is effective against Japanese beetles.  This new strain is currently under research and is expected to be released for public use by early 1997.  However, because it is not presently available, it was not evaluated in the OA.



Turf Maintenance/Irrigation Control.  Increasing the height of the grass and decreasing irrigation can discourage adult beetles from laying eggs.  However, WPAFB Grounds Maintenance is already keeping mowing heights to a recommended 3.5 inches, and most of the base is not irrigated. 



4.3.2.3  Alternatives Identified for Further Evaluation� TC “4.3.2.3  Alternatives Identified for Further Evaluation” �



Option 1 - Use of Merit®  instead of Oftanol®  by CE Pest Management.  The chemical product replacement for control of Japanese beetle larvae is Merit® (imidacloprid).  Using Merit® at the manufacturer’s recommended application rate would result in a total of 28 pounds AI used by CE Pest Management on non-golf course areas.  If the golf course managers, who currently use Merit® and several other products, used only Merit® for control of Japanese beetle larvae, application would total 101 pounds AI annually.  



Advantages:

Labor similar to current practice

Lower toxicity.



Disadvantages:

More permeable than current product

Higher cost.



Option 2 - Cease grub control in some areas.    In combination with the above-mentioned treatment program for adults, it may be appropriate to control the grubs in localized areas where grubs are prevalent and/or turf appearance is of concern.   If it is assumed that grub control is terminated on approximately 35 percent of the acreage treated (comparable to the reduction in VIP Route turf maintenance proposed under the Turf Weed Management discussion), approximately 18 pounds AI would be applied in non-golf course areas.



This option would probably not be suitable for the golf courses, which clearly maintain a higher quality turf than in other areas on base.   However, if the options of allowing more natural acreage on the roughs and/or the conversion of the 9-hole WPGC course to an “eco-course” were implemented, chemical insecticides would not be applied in those areas for control of beetle larvae, and overall pesticide application would be reduced.  It is estimated that 172 pounds AI would be applied annually for control of Japanese beetle larvae on the golf courses.



Advantages:

Reduced chemical application

Reduced cost.



Disadvantages:

Increased turf damage.



Option 3 - Parasitic nematodes.   Although nematodes are not as effective as other options for areas that are not regularly irrigated, they may be a reasonable alternative for use on the golf courses, which are well irrigated.  A 50-percent reduction in larvae control pesticides would result in a total annual application of 115 pounds AI for larvae control at the golf courses.  Because this is a completely biological control method, it would be a very appropriate measure to implement as part of the “eco-course” at WPGC.



If nematodes only were used on the 9-hole course, and no treatment used in the proposed natural areas in the roughs on both courses, it is estimated that a total of 86 pounds AI would be used on the golf courses for control of Japanese beetle larvae.  



Advantages:

Non-chemical approach

Reduced AI

Same treatment will help control beetle larvae and cutworms.



Disadvantages:

Not 100-percent effective

Increased labor.



�Table 4-7.  Summary Comparison - Japanese Beetle Larvae Control��





Evaluation Factor�

Current

Practice

(1995)�Option 1

 Alternative Chemical (Merit)�

Option 2

Reduce Grub 

Control�

Option 3

Parasitic 

Nematodes��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��4��5��3��2.  Effectiveness

1 = poor

5 = very good�3�4�2.5�2��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�3�2�4.5��4. Toxicity

1 = bad/many

5 = none/few�3�3�5�5��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�5�3.5��6. Acceptance

1 = poor

5 = very good�3�3�2�3��Total Score�18�20�21.5�21��Total lbs AI/year �   (CE/Golf Course)�138/231�28/101�18/172�NA/115��Annual Materials Cost�$2,700/ $32,100�$10,600/�$38,200�$6,900/ $28,500�NA/�$21,600��Note:	Each of the options is recommended for either golf course or non-golf course use; therefore, none of the columns �	are shaded to indicate the recommended option.

	NA  =  not applicable

��



4.3.3	Outdoor Pests - Cutworms� TC “4.3.3	Outdoor Pests - Cutworms” �



4.3.3.1  Current Practices� TC “4.3.3.1  Current Practices” �.   The golf courses applied 137 pounds AI in FY 93 (Table 4-8), 426 pounds AI in FY 94, and 184 pounds AI in FY 95.  Pesticides are routinely applied when bird damage is apparent on the greens (evidence of birds eating the cutworms) or by visual inspection.



4.3.3.2  Alternatives Identified and Eliminated during Screening� TC “4.3.3.2  Alternatives Identified and Eliminated During Screening” �



BT.  As discussed for Japanese beetles, this involves the use of a microbial insecticide that infests the cutworm population and eventually causes death.  This method of control was 

eliminated due to the use of fungicides on the golf courses that could possibly kill the bacillus, rendering this control method useless.



Milky Spore Disease.  As discussed for Japanese beetles, this involves infesting the cutworm population with a bacterial disease that eventually causes death.  This has not been proven effective in Ohio due to the temperature and climate of the area.  In addition, there is concern that use of fungicides on the golf courses would kill the bacteria.



4.3.3.3  Alternatives Identified for Further Evaluation� TC “4.3.3.3  Alternatives Identified for Further Evaluation” �



Option 1  - Alternative chemical.  Use of the insecticide Tempo® would result in a total usage of 26 pounds AI annually for cutworm control.  



Advantages:

Reduction in AI

Reduced cost.



Option 2 - Parasitic nematodes.   As discussed above for Japanese beetle larvae, use of parasitic nematodes would be appropriate on the golf courses, and especially on the 9-hole “eco-course” at WPGC, resulting in a total of 69 pounds AI applied for cutworm control (using the current insecticides).



Advantages:

Non-chemical approach

Same treatment will help control beetle larvae and cutworms

Reduced cost.



Disadvantages:

Not 100-percent effective.



Option 3 - Combination of Options 1 and 2.  Tempo® has been found to be compatible with all commonly used fungicides, miticides, liquid fertilizers, and other insecticides; therefore, no effect to the nematodes is expected from the Tempo® application.  Assuming a 50-percent reduction in cutworm control pesticides due to the application of nematodes and the replacement of current chemical pesticide applications with Tempo®, the resulting usage would be 13 pounds AI for cutworm control annually.

Advantages:

Reduced AI

Reduced cost

Nematodes can be used for control of beetle larvae and cutworms.





Table 4-8.  Summary Comparison - Cutworm Control��



Evaluation Factor�Current

Practice

(1993)�Option 1 Alternative Chemical �Option 2

Parasitic Nematodes�Option 3

Combination��Evaluation Criteria

1.  Cost (includes material, labor, equipment, other)

1 = high

5 = low��3��4.5��3��4��2.  Effectiveness

1 = poor

5 = very good�3�3�2�3��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�3�4.5�3��4. Toxicity

1 = bad/many

5 = none/few�3�3�5�4��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�3.5�3��6. Acceptance

1 = poor

5 = very good�3�3�3�4��Total Score

�18�19.5�21�21��Total lbs AI/year�137�26�69�13��Annual Materials Cost�$7,200�$6,400�$3,600�$3,200(a)��Note:	(a)		Does not include approximately $5,600 for nematodes, which was included in Table 4-7 for 				Japanese beetle larvae control.  ��

4.3.4	Indoor Pests 



Insecticides applied by CE Pest Management personnel for control of indoor pests accounted for approximately 2 percent of total pesticide usage in FY 93.  The largest amount of AI used for control of indoor (structural) pests is applied by a contractor for control of termites in the MFH areas.



4.3.4.1  Current Practices� TC “4.3.4.1  Current Practices” �.  In FY 93, 261 pounds of Dursban TC® were applied (Table 4-9) to 50 MFH units on WPAFB under the termite control contract.  In FY 94, 96 pounds were applied to 23 housing units, and in FY 95, 235 pounds were applied to 48 housing units.



4.3.4.2  Alternatives Identified and Eliminated during Screening� TC “4.3.4.2  Alternatives Identified and Eliminated during Screening” �



Termite Mesh.  The installation of termite mesh would be costly and would be required on a regular basis.  Termite mesh has been found to be not entirely effective.



Particle-size Barriers.  Although this control method is a very effective nonchemical alternative for subterranean termites, the installation of particle-size barriers is a preconstruction termite control measure.



Voltage Injection.  This alternative would not be appropriate for use at WPAFB since it is only used to kill drywood termites.  Subterranean termites are prevalent at WPAFB. 



4.3.4.3  Alternatives Identified for Further Evaluation� TC “4.3.4.3 Alternatives Identified for Further Evaluation” �



Option 1 - Colony elimination system.  The Sentricon® System is effective against all subterranean termite species (except drywood) in the continental United States.  Control is achieved through placing a growth-regulating bait where termites will contact it, bringing it back to the colony.  The growth regulator prevents the molting process of termites, and they eventually die.  A very small amount of the bait is used, and estimated use for treating 50 MFH units would be less than 1 pound AI.  Standard termiticide chemicals may be used in conjunction with the bait system for short-term control until the colony is eliminated.



Advantages:

Very low AI

Environmentally safe; bait remains in trap

Long-term control.



Disadvantages:

High contractor cost for installing and monitoring bait tubes plus application of Dursban® for short-term control.



Option 2 - Alternative chemical.  An alternative chemical to the currently used Dursban TC® is Premise® 75, which would result in a total of 26 pounds AI. 



Advantages:

Lower AI than current practice.



Disadvantages:

Slightly higher cost than current practice.



CE Pest Management personnel apply a 1-percent solution of Dursban® for termite control around structures in non-MFH areas.  In FY 93, approximately 65 pounds AI were applied for this termite control practice.  Use of Premise® instead of Dursban® for non-MFH areas would require only 6.5 pounds AI, and would help reduce human exposure to insecticides.





Table 4-9.  Summary Comparison - Termite Control��



Evaluation Factor�Current Practice

(1993)�

Option 1

Bait Tubes�Option 2

Alternative 

Chemical��Evaluation Criteria

1.  Cost (includes material, labor, 

        equipment, other)

1 = high

5 = low��3��2��3��2.  Effectiveness

1 = poor

5 = very good�3�4�3��3.  Environmental Impacts

1 = bad/many

5 = none/few�3�5�4��4.  Toxicity

1 = bad/many

5 = none/few�3�5�3��5.  Regulatory Concerns

1 = problems

5 = none/few�3�3�3��6. Acceptance

1 = poor

5 = very good�3�5�4��Total Score�18�24� 20��Total lbs AI/year�261�1�26��Annual Materials Cost�$27,400�$19,000  ($100,000)(a)�$29,500��Note:	 (a)  	Costs for bait traps only would be $15,000 for installation and approximately 	$3,750 annually for monitoring.  Contractor quote for installation of bait tubes, monthly�	monitoring, and trenching with application of Dursban® for short-term control is �	$6-$9 per linear foot, or $93,000-$138,000 to treat the same area treated in FY 93.��

�5.0	SUMMARY AND CONCLUSIONS





Table 5-1 summarizes the pounds of AI that would be used for each option considered for each pest management category presented in Chapter 4.  In developing a recommended strategy for pesticide reduction at WPAFB, the total criteria ratings based on cost, effectiveness, acceptability, etc. (Table 5-2), were considered in conjunction with the estimated weight of AI for the various options.  This section presents recommendations, with supporting rationale, for a set of options that would result in an estimated total weight of AI in FY 2000 of 1,817 pounds (Table 5-3), or 40 percent of the FY 93 baseline.





Table 5-1.  Projected Pesticide Usage for Evaluated Alternatives��

Category�Current

Practice�

Option 1�

Option 2�

Option 3��Option 4��HERBICIDES�������Turf weeds (CE)�2,115(c)�70�1,375�45���Bare ground�2,020(c)�386�306����Fence lines�295(a)�47�13�0���Turf (golf courses)�524(a)�444�405�352���Plant growth regulators �   (golf courses)�68(a)�������������FUNGICIDES�������Golf courses�1,307(a)�1,185�915�1,177�731��CE�2(a)�������������INSECTICIDES�������Outdoor Pests�������Adult Japanese beetles (CE)�49(b)�3�25�1���Adult Japanese beetles �   (golf courses)�133(b)�8�66�4.5���Japanese beetle larvae (CE)�138(c)�28�18�NA���Japanese beetle larvae �   (golf courses)�231(c)�101�172�115���Cutworms (golf courses)�137(a)�26�69�13���Other (CE)�5(c)������Other (golf courses)�18(a)������Indoor�������Termites�261(a)�1�26����Other�126(a)������Notes:	(a)	FY 93 is the reference for the current practice.

	(b)	FY 94 is the reference for the current practice.

	(c)	FY 95 is the reference for the current practice.��Table 5-2.  Summary of Criteria Ratings for Suggested Alternatives��Category�Option 1�Option 2�Option 3�Option 4���HERBICIDES�������Turf weeds (CE)�21.5�16.5�22.5����Bare ground�18.5�18�����Fence lines�18.5�19.5�19����Golf courses�19.5�21�20.5�����������FUNGICIDES�������Golf courses�18�22.5�21.5�21.5����������INSECTICIDES�������Outdoor Pests�������Adult Japanese beetles �21�15�19.5����Japanese beetle larvae �20�21.5(b)�21(b)����Cutworms �19.5(a)�21(a)�21(a)����Indoor Pests�������Termites�24�20�����Notes:	(a)	Applies to golf courses only. 

	(b)	Does not apply to golf courses. 

��

5.1	TURF WEED MANAGEMENT (CE)



Implementation of a program of fertilization and aeration in the VIP Route areas (Option 1) would provide a dramatic reduction in herbicide use.  Reducing the area treated (Option 2) would not provide as much reduction in AI.  Option 3, a combination of increased fertilization and aeration on a reduced acreage, offers the best of both.  Although the additional turf maintenance activities would result in increased labor costs, reduction of acreage treated would minimize this increase.  Option 3 also received the highest total criteria rating (see Table 5-2).  Option 3 is recommended as providing the most cost-effective reduction in herbicide use while still maintaining turf appearance along VIP routes (see Table 5-3).



5.2	BARE GROUND CONTROL



Substituting a chemical with a lower percentage AI for bare ground vegetation control (Option 1) would achieve a significant reduction in this herbicide usage.  Sealing cracks in flightline and parking lot pavements where possible and using an alternative herbicide elsewhere(Option 2) would provide only a small decrease from Option 1 use, at a substantial additional cost in terms of materials and labor to apply sealant.  Criteria ratings for the two options are very similar (see Table 5-2).  Option 1 is recommended as providing the most cost-effective reduction in herbicide use for bare ground vegetation control (see Table 5�3). 



5.3	FENCE LINES



Use of either a plant growth regulator (Option 1) or an alternative herbicide with a lower percentage of AI (Option 2) would provide a significant reduction in the amount of herbicides used along fence lines.  The two have similar criteria ratings.  Mechanical trimming (Option 3) 

��Table 5-3.  Recommended Alternatives for Pest Management Practices at WPAFB��



Category�



Recommended Option�Annual Pesticide Usage �Total

Criteria

Rating��HERBICIDES�����Turf weeds (CE)�3: Increased fertilization and aeration, reduced area�45�22.5��Bare ground�1: Use alternative herbicide with lower percent AI�386�18.5��Fence lines�2:  Use herbicide with lower percent AI�13�19.5��Turf (golf courses)�1 & 2:  Allow more natural areas and create eco-course�352�20.5��Plant growth regulators �   (golf courses)�NA�68�NA�������FUNGICIDES�����Golf Courses�1, 2, & 3: Add Sentinel(, use Envirocaster and Reveal�731�21.5��CE�NA�2�NA�������INSECTICIDES�����Outdoor Pests�����Adult Japanese beetles�1: Use synthetic pyrethroids�11�21��Japanese beetle larvae (CE)�1 and 2:  Use insecticide with lower percent AI and cease treatment in some areas�18�21.5��Japanese beetle larvae �   (golf courses)�2 and 3:  Reduce treatment (natural areas) and use parasitic nematodes�86�22��Cutworms (golf courses)�3:  Use parasitic nematodes and alternative chemical with lower percent AI�13�21��Other (CE)�NA�5�NA��Other (golf courses)�NA�18�NA��Indoor�����Termites�1:  Use colony elimination system�1�24��Other�Use Premise to treat termites in non-MFH areas�68�NA�������Total��1,817���



would theoretically reduce this herbicide use to zero, and has the highest criteria rating, but is a very labor-intensive approach.  It is recommended that Option 2 be implemented, using an alternative herbicide, with good effectiveness and a reduction in herbicide use of more than 95 percent (see Table 5-3).

�5.4	GOLF COURSE TURF MANAGEMENT



Reducing application of herbicides by allowing more natural areas in the roughs (Option 1) would provide a reduction of about 15 percent in this herbicide use.  Converting the 9-hole course at WPGC to an eco-course (Option 2) would result in a 23 percent reduction.  It is recommended that both Options 1 and 2 be implemented to achieve an overall reduction that is better than that estimated for either alone (see Table 5-3), with acceptable criteria ratings and good acceptance.



5.5	FUNGICIDE APPLICATION ON GOLF COURSES



No nonchemical alternatives for control of fungus were identified.  Including a fungicide with a lower percentage of AI (Sentinel®) in the application regimen for pythium control (Option 1) would provide a 10�percent reduction in fungicide application.  Use of the EnviroCaster (Option 2) and Reveal test kits (Option 3) to provide information on the appropriate conditions for application of fungicide would also help reduce the amount of fungicides applied.  It is recommended that all of these measures be implemented in order to provide the greatest reduction possible in this use.  If all of these measures were implemented, it is estimated that fungicide use on the golf courses would total approximately 731 pounds AI annually.  In addition, allowing more natural areas in the roughs of the golf courses, rather than maintaining turf, should further reduce the occurrence and treatment of fungi.



5.6	ADULT JAPANESE BEETLE CONTROL



Synthetic pyrethroids (Option 1) have proven effective for controlling Japanese beetles and contain a lower percentage of AI than the currently used products.  The effectiveness of eliminating the food source of the pests (Option 2) is not certain; it is likely that they would find alternative food sources.  It would also be very expensive.  Therefore, the combination of this practice with use of an alternative chemical would not likely be very cost-effective either. Thus, it is recommended that WPAFB personnel begin use of synthetic pyrethroids, such as Tempo® (Option 1), for control of adult Japanese beetles, basewide.  This alternative would achieve a significant reduction in this insecticide use, and has the highest criteria rating for this category (see Table 5-2).



5.7	JAPANESE BEETLE LARVAE CONTROL (NON-GOLF COURSE)



Because turf conditions on the golf course are quite different from those on the rest of the base, different options are recommended for control of Japanese beetle larvae in the two areas.  Use of Merit® (Option 1) is recommended for areas where larvae control is necessary.  Total cessation of treatment is probably not practical, because there will still be some damage to turf.  However, chemical treatment for larvae could be terminated in some non-golf course areas that are less visible, or where turf appearance is not as important (Option 2).  It is recommended that both options be implemented together, to achieve the greatest reduction in pounds AI.



5.8	JAPANESE BEETLE LARVAE CONTROL (GOLF COURSES)



On the golf courses, Merit® (Option 1) is already being applied.  With an increase in natural areas in the golf course roughs and creation of the eco-course at WPGC, use of chemical insecticides will be eliminated or reduced (Option 2).  It is suggested that application of beneficial nematodes (Option 3) be implemented on the eco-course as the only treatment for beetle larvae, and on the greens and tees of the other courses in addition to application of Merit®, to provide additional control of these pests.  Application of nematodes on the golf courses will also help control cutworms (see below).  Implementing both Options 2 and 3 would result in application of approximately 86 pounds AI on the golf courses for control of beetle larvae.



5.9	CUTWORM CONTROL



Although use of an alternative insecticide (Option 1) would achieve a respectable reduction, it is preferable to use nonchemical means of controlling pests where possible. Use of parasitic nematodes (Option 2) is recommended for control of Japanese beetle larvae on the golf courses (see above), and should also be used for control of cutworms.  In combination, these measures would achieve the greatest reduction in insecticide use, with a total estimated usage of 13 pounds AI.  In addition, replacing turf with natural vegetation in the roughs would allow further reduction of turf acreage to be treated.



5.10	TERMITE CONTROL



Use of the Sentricon® System (Option 1) for elimination of termite colonies provides a greater reduction in AI, and has a higher criteria rating than use of Premise® (Option 2).  The Sentricon® System is highly recommended, available for use in the WPAFB area, and is suited to conditions where there is a major infestation, as is the case at the base.  Therefore, this option is recommended for use in the MFH areas.  It is further recommended that the CE Pest Management Shop use Premise® instead of Dursban® for spot treatment of other facilities in the cantonment area, which would reduce insecticide use in the “Other Indoor Pests” category to approximately 68 pounds AI.



5.11	OVERALL PESTICIDE USE



If all of the above recommendations are selected for implementation at WPAFB, it is estimated that by FY 2000 pesticide use at the base would total approximately 1,817 pounds AI.  This represents a 60-percent reduction from the FY 93 baseline of 4,586 pounds AI and would allow the base to meet the DoD goal of 50-percent reduction mandated in MOM 2.
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�APPENDIX A

DESIGN GUIDELINES FOR FUTURE CONSTRUCTION





The primary focus of the Opportunity Assessment is to recognize and evaluate opportunities to adjust current practices to reduce the amount of AI used in pest management activities.  Several measures were identified that would be very expensive to implement for existing facilities, but would be reasonable to implement as part of new facility construction to minimize pesticide use in the future.  These measures are presented below for informational purposes.



In new turf areas, consider planting different cultivars/blends that are more weed-resistant than the currently used bluegrass.  For example, rye grass or fine fescue could be added to the blend, or perhaps some areas could be planted with native grasses or “wildflowers.”  The local extension service can provide assistance with cultivar selection and soil testing.



Consider applying a soil sterilant under new gravel or paving, and/or using asphalt with a herbicide in the mix, to discourage weed growth from the start.  Several herbicides have instructions on their labels for use under asphalt.



For new facility construction, consider the use of other natural ground covers instead of turf.  These covers should be weed-resistant, and suited to the regional climate.



If growth from tree roots under pavement is an issue, consider use of a biobarrier-type product. This would be placed under new yards, substations, or similar areas.  It would function like weed barriers (geotextiles, plastics, roofing paper) that could also be placed under new ornamental beds to discourage weed growth.



Consider creating a mow strip along new fence lines.  This would involve pouring a concrete strip or perhaps creating a mulch strip with underlying weed barrier.  This is easier and cheaper to do before the fence is installed and would allow for adequate weed control by mowing only. 



Consider planting pest-resistant species when new trees or shrubs are planted.  Especially, avoid planting any preferred food sources for the Japanese beetle such as linden trees, crabapples, or roses.  Instead, substitute oaks, red maples, or sugar maples.  The local extension service can provide help with identifying the best choices.



Preconstruction treatment such as termite mesh or particle-size barriers, or pretreating the wood used in structures, can protect against infestation by termites.  Use of wood in structures should also be minimized to prevent termites.



Place boric acid inside the wall spaces of new structures to discourage cockroaches.
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