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PREFACE
BACKGROUND

This Air Force Model Pesticide Reduction Plan can aid you in reducing the amount of pesticides
used at your installation and help you meet the Department of Defense (DoD) goal for reduction
in pesticide usage. This DoD goal requires all installations to reduce their pesticide usage by

50 percent by the year 2000. The intent of this program is to reduce human exposure to
pesticides and to reduce environmental impacts caused by pesticides usage.

The following Air Force personnel provided significant contributions to the development of this
Model Pesticide Reduction Plan:

Wayne Fordham, Air Force Pest Management Program Coordinator, HQ AFCESA/CESM
Michael Cornelius, HQ AFMC Command Entomologist, HQ AFMC/CEVC

Terri Lucas, Wright-Patterson AFB Environmental Flight, S8ABW/EME

Michael Clawson, Project Manager for Model Pesticide Reduction Plan, HQ AFCEE/EP

The Model Pesticide Reduction Plan is designed to supplement a base’s existing Integrated Pest
Management (IPM) Program by providing pesticide reduction alternatives in addition to those
that are a part of an effective IPM program. For information on IPM, contact your MAJCOM
Entomologist listed in Appendix L of this document or the Air Force Pest Management Program
Coordinator: HQ AFCESA/CESM, Attn: Wayne Fordham, Phone: (904)283-6465, DSN: 523-
6465, Fax (904) 536-6219, DSN Fax:523-6219, E-mail: fordhamw@afcesa.af.mil

This report is designed to be used in two different ways. It can be used as a guide for conducting
a base-wide pesticide reduction opportunity assessment and preparing a management action plan
for reducing pesticide usage. The report is also structured so that pest management shop
personnel and other pesticide users can extract and implement pesticide reduction alternatives
without going through the opportunity assessment process.

IMPLEMENTATION INFORMATION

For information and assistance on technologies to implement the pollution prevention
alternatives in this report, Contact one of the many sources of information listed in Appendix L
of his report: Air Force personnel are recommended to use the two following sources as a
starting point for obtaining additional information on pesticide alternatives and pollution
prevention.

Air Force Pest Management Program Coordinator, HQ AFCESA/CESM, Attn: Wayne Fordham,
Phone: (904)283-6465, DSN: 523-6465, Fax (904) 536-6219, DSN Fax:523-6219, E-mail:
fordhamw(@afcesa.af.mil

PRO-ACT at DSN 240-4214, (210) 536-4214, Fax: (210) 536-4254, DSN Fax: 240-4254, Wang
E-mail: PRO-ACT, or Internet E-mail: proact@osiris.cso.uiuc.edu.
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THE MODEL SHOP INITATIVE

This Model Pesticide Reduction Plan is one in a series of Pollution Prevention Model Shop
reports developed by the Air Force Center For Environmental Excellence. These reports were
developed because the pollution prevention opportunity assessments being performed at different
Air Force bases often identified the same pollution prevention opportunities. The function and
processes performed in the shops vary little from base to base, resulting in common
opportunities. The purpose of the model shop reports is to identify typical potential pollution
prevention opportunities available in a chosen shop (in the case of this report the chosen shops
are ones that use pesticides). Because this report is a summary of various opportunity
assessments, many of the opportunities identified may not apply to your base.

OTHER MODEL SHOP REPORTS

Transportation Model Shop Report - This report identifies pollution opportunities available in
the areas of vehicle maintenance.

Flightline Maintenance Model Shop Report - This report identifies pollution opportunities
available in the areas of aircraft and support equipment maintenance.

Civil Engineer’s Model Shop Report - This report identifies pollution opportunities available
in the areas of facility maintenance(i.e. the Civil Engineering Operations Flight).

Retail Sales Model Shop Report - This report identifies pollution opportunities available in the
areas of retail operations (i.e. Commissaries, Base Exchanges, etc.) This report is currently being
developed and will be released in July 1997.

Dinning Hall Model Shop Report - This report identifies pollution opportunities available in
the areas of food service operations (i.e. Dinning halls, Clubs, Grills, etc.) This report is
currently being developed and will be released in July 1997.

These reports can be a valuable tool in your pollution prevention program. If you would like a
copy of any of these reports, contact the program manager listed below. We intend to update
these reports regularly to include emerging technology, and we invite any comments or
suggestions you might have to improve these reports or other future model shop reports. If you
have any comments, or suggestions, contact the Program Manager at the address below.

Michael X. Clawson, PE, REM Phone: (210) 536-3517

AFCEE/EP FAX: (210) 536-4254

3207 North Road (Bldg 532) DSN 240

Brooks AFB TX 78235-5318 E-mail: mclawson@afceebl.brooks.af.mil
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DISCLAIMER

Please note that the identification of specific products within this document does not constitute endorsement or
approval of these products by the Air Force. These names are provided for discussion purposes only These
products are referenced as examples only of the types of chemicals currently available and in use for control of
insect and plant pests. Other manufacturers may produce similar products. Specific examples are used for purposes
of providing sample calculations of cost and amount of active chemical ingredients applied as part of a basewide
pesticide reduction program. The product merits and capabilities must be gauged in relationship to the specific
tasks addressed and local factors. The reader is advised to contact Pro-Act, their base or command entomologists,
and/or other bases for additional product names and recommendations.
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1.0 INTRODUCTION

1.1 PURPOSE

The Department of Defense (DoD) established three Measures of Merit (MOMs) for pest management at its
installations (Memorandum from the Office of the Under Secretary of Defense, dated 23 September 1994). In order
to help reduce human and environmental exposure to pesticides, 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. This is
equivalent to a 7.15-percent reduction in overall pesticide usage each year. In FY 94, the Air Force use overall was
96 percent of the FY 93 baseline, a reduction of only 4 percent (Figure 1-1). In FY 95, the Air Force exceeded the
goal, achieving a pesticide use of 77.4 percent of the FY 93 baseline. Nevertheless, some individual bases have not
achieved the annual goals for reduction, and some have even shown an increase in pesticide use since FY 93.

The Air Force is committed to environmental leadership and preventing pollution by reducing use of hazardous
materials, generation of hazardous wastes, and releases of pollutants into the environment. The Air Force
developed its pollution prevention policy in response to the National Pollution Prevention Act of 1990 and
Executive Order 12856, Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements,
and prepared an installation Pollution Prevention Program Guide (July 1994) to guide installation personnel in
implementing the policy. Although pesticides are not specifically addressed in the guide, pesticide reduction should
be considered as part of the Air Force Pollution Prevention Program.

1.2 SCOPE

In order to help individual Air Force installations meet the reduction goal under MOM 2, this Model Pesticide
Reduction Plan has been prepared under the direction of the Air Force Center for Environmental Excellence
(AFCEE) at Brooks Air Force Base (AFB), Texas. This plan is designed to be used in two different ways. It can be
used as a guide for conducting a base-wide pesticide reduction opportunity assessment (OA) and preparing a
management action plan (MAP) for reducing pesticide usage. At some bases, however, it may not be necessary or
cost-effective to complete the entire OA and MAP process. Thus, the report is also structured so that pest
management shop personnel and other pesticide users can extract and implement pesticide reduction alternatives for
particular pest management practices.

The alternatives presented in this plan include applications of herbicides, fungicides, insecticides, and miticides,
which constitute the majority of pesticides applied on most Air Force bases. Pesticides used to control birds and
mammals (e.g., rodents) typically constitute a small percentage of total pesticide use, and are not addressed.

Chapter 2 of this model provides information on how the document is organized and how it can be used to support
either the OA/MAP process or identification of alternative to reduce pesticide use for particular practices. Chapter 3
describes how to establish the baseline pesticide usage against which reduction goals will be measured. Chapter 4
presents some best management practices that are straightforward, easily implemented, low-cost practices that can
help reduce pesticide use immediately. Chapter 5 provides information on generic alternative pest management
practices that minimize the use of chemicals, and how to select alternatives that are appropriate for a particular base.

Chapter 6 describes how to conduct a base-specific OA for pesticide reduction if, after following the procedures
outlined in Chapters 4 and 5, it is necessary to implement additional measures to achieve the 50-percent reduction
goal. Chapter 7 describes how to prepare a decision briefing for the base commander to obtain command support
for selecting pest management practices, and describes how to prepare an MAP for implementing the selected
alternatives.

The heart of the document is contained in Appendices A through H, which describe the generic alternatives for
reducing pesticide use. The alternatives are grouped by pest management practice (turf weed control, bare ground
control, controlling fungi, controlling outdoor insects, etc.). The text for each alternative includes a brief
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description of how the alternative would be implemented, advantages and disadvantages, sources of additional
information, and sample equations that provide guidance on calculating capital costs (if applicable), annual
operating costs, and pounds of active chemical ingredient (Al) applied annually.

Appendices I through O provide information on regulatory requirements; alternatives that are currently in the
development or testing stages, but appear promising and should be available in the next 1-2 years; alternatives that
are most appropriate for use in new construction to reduce the need for application of pesticides; general and
specific sources of information on pesticide reduction; an example decision document; an example MAP; and a
description of how this plan was prepared.
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2.0 HOW TO USE THIS PLAN

This section explains how to use the document to support reduction in the amount of pesticides used at an Air Force
base.

21 CATEGORIES OF PEST MANAGEMENT PRACTICES

The discussions of pest management practices in this plan are arranged by categories of pest and type of practice, as
follows:

Herbicides

» Turf weed control (non-golf course areas)
» Bare ground and fence line control

» Aerial spraying (ranges)

* Aquatic weed control.

Fungicides
Insecticides - Outdoor

« Japanese beetles

* Mosquitoes

* Fireants

» Bees/wasps/hornets
* Mole crickets

e Cutworms.

Insecticides - Indoor

e Cockroaches
 Termites
* Fleas.

Golf Course Turf Management

These practices are considered to be common at many Air Force bases in the United States. For regional or specific
pest problems that are not included in the above list, please refer to Appendix L for a list of general as well as
regional and pest-specific sources of pest management information.

2.2 STEP-BY-STEP APPROACH TO PESTICIDE REDUCTION

The steps involved in developing a program for reducing pesticide use to meet the 50-percent reduction goal are
summarized below and illustrated in the flow diagram in Figure 2-1. Base personnel should consult with the
appropriate Major Command Pest Management Consultant (listed in Appendix L) when conducting this process.
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Figure 2-1. Reducing Pesticide Use
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10.

11.

12.

13.

Identify pest management practices currently used (see list above).

Establish baseline use (Chapter 3) in FY 93 from pesticide applications records (Work Information
Management System [WIMS] database or Forms 1532), for each pest management practice; sum to obtain
total FY 93 usage. (This should already have been accomplished for each base.)

Calculate goal for FY 2000 (equal to 50 percent of total FY 93 pesticide use).

Review use in FY 94 and FY 95 for each pest management practice, compared to FY 93 use, to identify
trends. If the 50-percent goal has already been achieved through implementation of reductions, the current
program should be maintained, although additional alternatives described in Appendices A through H may
be implemented to further reduce pesticide use. If pesticide use has been unchanged or is increasing, then
the recommendations presented in this plan should be implemented to assist in reducing pesticide use.

Identify Best Management Practices (Chapter 4) that are consistent with current practices.

Review alternatives presented for each pest management practice (Chapter 5; Appendices

A through H) to identify those that could be implemented at a specific base (note that, although pesticide
reduction should be practiced wherever possible, meeting the 50-percent reduction goal can best be
achieved by focusing on reducing those practices that use the largest amounts of AI).

Calculate the amount of pesticides that would be used if all alternatives were implemented.

Compare estimated pesticide use to FY 2000 goal; if goal can be met or exceeded (i.e., 50 percent or less of
FY 93 use), proceed to step 11. If not, additional effort may have to be expended to reduce pesticide use
(Steps 9 and 10).

Preparation of an OA (Chapter 6) will help to identify other alternatives for reducing pesticide use and
select the most cost-effective methods to meet the FY 2000 goal.

After alternatives have been identified to reach the 50-percent reduction goal by FY 2000, it is important to
prepare a decision briefing document to obtain base command support for the recommended alternatives
(Chapter 7).

When the base commander has approved the alternatives to be implemented for pesticide reduction, an
MAP should be prepared (Chapter 7) to describe in detail how and by whom they will be implemented, and
to provide a schedule for implementation and methods of monitoring progress.

Implement the approved pest management program.

If, during the implementation of the alternatives, it is determined that one or more alternatives is not
effective, or not as effective as previously estimated, it may be necessary to return to Step 6 to try to
identify other alternatives. In any case, it is recommended that Steps 6-12 be repeated every 1-2 years, in
order to keep abreast of new products that may be more effective, or entail use of less Al.

Note that although MOM 2 specifies a 50-percent reduction in the amount of chemicals applied, the intent of the
initiative is to reduce the exposure of humans and the environment to harmful chemicals. Thus, if reduction greater
than 50 percent can be achieved in a cost-effective manner, it should be implemented to minimize exposure to
chemicals.
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23 ALTERNATIVE USES FOR THE MODEL PESTICIDE REDUCTION PLAN

Personnel who intend to conduct a complete OA and MAP process should read Chapters 2-7, which will guide them
through the whole process. They will also find value in Appendices A through H, and may want to include some of
the alternatives in their OA. In this case, the user would complete all steps shown in the flow chart for reducing
pesticide use (Figure 2-1).

On the other hand, pesticide users who do not intend to prepare an OA, or who simply want information on specific
pest management practices that result in reduced pesticide use, should focus on the information in Chapters 4 and 5
and Appendices A through H. Information in these sections is organized by pest management practice, and the user
can turn directly to the relevant section(s). These users of the plan would omit steps 9-11 shown on the flow chart
(Figure 2-1).

Whatever the intended use of the document, it is recommended that personnel at every base repeat the process of
reviewing annual pesticide usage, reviewing/researching alternative uses to reduce pesticides, and reviewing the
pest management program every year. This will help ensure that all portions of the program are being implemented
correctly, that program effectiveness is monitored, and that new alternatives that were not previously available are
identified and adopted as appropriate.
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3.0 PREPARING A BASELINE INVENTORY

For purposes of calculating pesticide reduction to meet the DoD MOM 2, it is necessary to establish the FY 93
baseline use. This baseline should already have been calculated and reported to the major command, but this
section presents guidelines for consistency among different bases. These procedures should be followed for
quarterly and annual reporting of pesticide usage.

The process of calculating baseline quantities of pesticides used consists of three major steps:

1. Identify all organizations that use pesticides
2. Identify and collect pesticide data records
3. Calculate pounds Al

These steps are described below.

3.1 IDENTIFY PESTICIDE USERS

Identify the different organizations on base that use pesticides. These typically include the Civil Engineering (CE)
Pest Management Shop, golf course, Self-Help Store, and grounds maintenance personnel and their contractors. It
is recommended that all organizations that apply pesticides and self-help stores that dispense pesticides coordinate
with the CE Pest Management Shop in reporting amounts of Al used, types of pesticides applied, and locations. If
private contractors or other entities (e.g., tenant organizations) apply pesticides, the contract should include
provisions for quarterly and annual reporting of amounts of Al applied, clearly specifying what information is to be
provided.

3.2 IDENTIFY AND COLLECT PESTICIDE DATA

The casiest method of tracking pesticide use is to have all applicators enter application data into a single database.
Many Air Force bases use the WIMS database, although not all organizations that apply pesticides use the database.
Current plans in DoD call for FY 97 and future year reporting to be conducted using the Defense Environmental
Security Corporate Information Management (DESCIM) system. Whatever system is used, the database should be
organized so that the operator enters information on product used, date, amount of product used, and location. The
computer can calculate pounds Al used (based on label information, which must be entered into the computer for
each product used).

Golf courses typically use DD Form 1532 to log each application of pesticide; these forms should be submitted to
the CE Pest Management Shop for quarterly and annual reporting for the entire base.

When calculating baseline pesticide usage, it is most helpful to aggregate pesticide usage data by pest management
practice (for example, see Section 2.1), for ease of measuring reduction by practice.

Use of the application records provides a more accurate accounting of amount of product actually used. If use is
calculated based on inventory or base supply records, it is more difficult to track amounts used, especially if base
personnel use pesticides obtained through channels other than base supply (e.g., through use of “impact cards” at
off-base stores). In addition, some supply items that contain pesticides may not be listed in supply records as
pesticides. For example, weed and feed products, although often stock coded as fertilizers, contain herbicides.
Some paints contain insecticides to prevent insect nests. Pest management personnel should try to ensure that
pesticides in these types of supply items are included in the pesticide tracking/accounting system.

This method of establishing a baseline will not allow tracking of materials used by base residents in their homes and
yards, although if the products are obtained through the base Self-Help Store, the records of amount of product
distributed may be obtained (this will still not show total amount applied).
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3.3 CALCULATE AMOUNT OF PESTICIDES USED
The total amount of Al applied can be calculated for each pesticide as follows:
(pounds of product applied) x (percent Al) = total pounds Al applied

For liquid formulations, Al content is usually provided on the label as pounds Al per gallon of product. Therefore,
for liquids, use:

(gallons of product applied) x (pounds Al per gallon of product) = total pounds Al applied

The weight of Al applied should be calculated for each product used and summed to obtain a total. If many
products and many applications are identified, establishing a baseline can be quite time-consuming. Use of a
computer database can facilitate this process by calculating and summing pounds Al quarterly and annually if the
database is set up correctly.
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4.0 BEST MANAGEMENT PRACTICES

41 DOD INTEGRATED PEST MANAGEMENT PROGRAM

Integrated Pest Management (IPM) is an approach to pest control that utilizes routine monitoring to determine if
pest control measures are necessary. I[PM employs mechanical, physical, cultural, biological, and educational
methods to maintain pests at populations low enough to prevent undesirable damage or annoyance. Application of
least-toxic chemical applications is utilized as a last resort. Table 4-1 provides a comparison between traditional
pest control methods and those implemented under an IPM program.

Table 4-1. Contrasts between Traditional Pest Control and IPM

Pest Management Traditional Pest Control Integrated Pest Management

Program Strategy Reactive Preventive pest control

Customer Education Minimal Extensive

Potential Liability High Low

Emphasis Routine pesticide application Pesticides used when exclusion,
sanitation, etc., are inadequate

Inspection and Monitoring Minimal Extensive

Pesticide Application By schedule By need

Insecticides in Occupied Spaces Sprays and aerosols Baits

Application of Sprayed Surface treatment Mostly crack and crevice

Insecticides

Use of Insecticide Space Spraying  Extensive Minimal

and Fogging

Weed Control Emphasis on herbicide Good fertilizer, mowing, aeration

practices, and use of native and
weed-resistant plants

In implementing IPM programs, predetermined or regular treatments/applications are not conducted. Pest control
measures are implemented only when monitoring determines that a pest will cause unacceptable economic, medical,
or aesthetic damage if not treated. Treatments are chosen and scheduled to be the most effective and least disruptive
to natural pest control.

Under an IPM program, execution of individual pest management practices involves steps:

» |dentify pest

» Develop plan/strategy

» Establish action thresholds
*  Monitor pest population

» Control pest (optional)

* Document results

» Evaluate/redesign plan.
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4.2 BEST MANAGEMENT PRACTICES

In addition to the alternatives evaluated in Appendices A through H, a number of practices were identified that
would help reduce pesticide use, although the actual amount of reduction cannot be quantified or the amounts of
pesticides involved represent only a small percentage of total use. Typically, these practices include “best
management practices” that should be incorporated into the overall IPM program at a base, and most can be
implemented immediately, with no special equipment or training.

Turf Management

Hand-pull weeds or use a mechanical trimmer (weed-whacker) instead of spraying
herbicides, wherever possible.

Consult with the local extension service to identify weed-resistant and insect-resistant turf
types suitable for your area, or use ground covers other than turf that provide a presentable
appearance and are less susceptible to weeds than turf.

Improve turf health through a program of fertilization, aeration, irrigation, and increased
mowing height to promote resistance to weeds, disease, and insects.

When herbicides are applied, use spot treatment instead of broadcast spraying.
Apply post-emergent herbicides when weeds are small and most vulnerable.
Use herbicides that contain a low percentage Al or have a low application rate of Al per acre.

Consult with the local extension service agent for expert advice on soil testing, herbicide
formulations, application regimens, etc.

Do not apply herbicides during times of high stress for weeds, such as drought or freezing
conditions, when the weeds go into a dormant phase, because the herbicides will not be as
effective.

Try to promote an increased tolerance of weeds in some turf areas as part of an overall
pollution prevention awareness, emphasizing the reduction in application of chemicals.

Bare Ground and Fence Line Control

In ornamental beds, weed and mulch or use geotextile weed barriers for maintenance.

Cease weed control in selected areas, such as campgrounds and other small areas where a
natural appearance is acceptable and weeding is not necessary.

Do not apply herbicides during times of high stress for weeds, such as drought and freezing
conditions, when the weeds go into a dormant phase, because the herbicides will not be as
effective.

Use a scraper or other mechanical method to remove vegetation in areas such as
campgrounds, weapons storage areas, athletic fields, training areas, and around stables.
Create a mow strip or mulch strip along fence lines.

Pave or fill in cracks in parking lots and flightline pavements to reduce occurrence of
vegetation.
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Aquatic Weeds

Fungicides

Use grass carp in states where they are legal.

Divert nutrient-laden runoff (e.g., from leach fields and fertilizers) away from water
retention ponds.

Use slow-release nitrogen sources and control application of fertilizers and other plant
nutrients upgradient of water sources.

Have a laboratory test soil samples from the golf courses to analyze the specific types of
fungus present, and make recommendations regarding the suite of fungicides currently used.
Not all may be necessary.

Improve turf health and resistance to disease through fertilization, aeration, irrigation, and
increased mowing height.

Consult with the local extension service to identify turf types that are more disease-resistant
and suitable for your area, or use other ground covers and native vegetation that are more
disease resistant than turf.

Outdoor Insects

For aphids, use a water or soap/water spray only.
Use plant foods that repel insects on roses and other ornamentals.

For bees, wasps, and hornets, apply a soap (dishwashing soap) and water mixture from a
hand-held pressure sprayer on insects and hives.

Call a local bee keeper to remove bee hives.
For bagworms, pick the insects off of plants.

For scale insects (sucking insects with shell coverings, related to aphids), use dormant oil
only if it can be applied at the correct developmental phase.

Encourage natural predators, such as birds and bats, by placing bird and bat houses in
outdoor areas where flying insects are a problem (away from flightline areas).

Use traps for flies and bees.
Eliminate areas of standing water that may provide habitat for breeding mosquitos.

Vary the chemicals used to control mole crickets so that they do not develop a resistance to a
particular chemical.

Replace ornamentals that are attractive to pests with other varieties.

Physically remove fall webworm nests from trees.
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Indoor Insects

Seal/caulk cracks and crevices in structures to keep out ants, roaches, and other insects.
Use baits and gels for ants and roaches.
Use a fly swatter.

Use heat treatment to kill roaches; follow up with sticky traps to monitor reappearances and
treat when population increases above tolerable levels (instead of routine treatment).

Vary the chemicals used to control roaches so that they do not develop a resistance to a
particular chemical.

Use insect growth regulators to control cockroaches and to control fleas on pets.

Keep food products and food wastes in tightly sealed containers to discourage ants and
roaches.

Use boiling water to destroy ant mounds.

Use a boric acid product to control ants and cockroaches.

Golf Course Turf

Implement public participation programs, such as “adopt a hole,” among base organizations
and local youth groups to assist in weeding, trimming, and other maintenance activities on
the courses to maintain healthy turf and minimize the need for pesticides.

Use natural vegetation and other ground covers in some areas of the roughs instead of turf.

General Pest Management

Use surfactants and adjuvants as recommended on the label to increase the effectiveness of
any chemical pesticides, and to reduce the amount of Al.

Ask for trial demonstrations by product manufacturer representatives to be sure the
recommended treatment is appropriate for the specific conditions at a base.

Continue to research new products that are in the development and testing stages (see
Appendix J).

The Self-Help Store on base should stock products with low percentages of active
ingredients, such as those recommended in the HQ AFCESA/CV memorandum dated
18 August 1993.

The Self-Help Store should provide advice for residents regarding lawn care, such as
recommending a regimen of fertilization, proper grass height, and aeration for lawns to
decrease the necessity for herbicide applications.
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5.0 SELECTING ALTERNATIVE PESTICIDE REDUCTION OPTIONS

5.1 PESTICIDE REDUCTION ALTERNATIVES

In general, pesticide reduction alternatives can be grouped into the following types of practices:

*  Chemical pesticide with low Al [A]
*  Chemical baits (insect control) [C]
* Reduction in area treated [R]

» Spot treatment [S]

* Mechanical control [M]

» Biological control [B].

Where possible and practical, it is preferred to use a nonchemical method of pest control in order to reduce the
exposure of humans and the environment to chemical toxins.

When selecting alternatives for implementation, it is important to recognize that some of the alternatives may not be
completely effective at eliminating the target pest. Continued use of pesticides at lower usage rates, or a
combination of two or more alternatives for a specific practice in order to provide the most effective control may be
required. For controlling turf weeds, for example, the most effective approach may be to reduce the area treated,
provide a strong program of fertilization and aeration to maintain healthy turf, and apply low-Al herbicide in spot
treatments only, or hand-pull weeds in selected areas.

Appendices A-H provide detailed information regarding alternative pest management practices, grouped by
category. Information presented for each alternative includes a brief discussion of the practice; a list of advantages
and disadvantages, including precautions for using the product; formulae to be used for calculating costs and
pounds Al for that practice at an example or hypothetical base (with worked examples); and manufacturer/supplier
information. For additional information on these pesticide reduction alternatives, contact PRO-ACT at: (210) 536-
4214; DSN: 240-4214; DSN FAX: 240-4254; Toll Free: 800-233-4356; Wang E-mail: PRO-ACT; Internet:
proact@osiris.cso.vive.edu.

APPENDIX A - ALTERNATIVES FOR CONTROLLING TURF WEEDS

Herbicides include any chemical used to kill or inhibit the growth of vegetation, whether targeted specifically at
weeds or used to destroy all vegetation. Control of turf weeds includes all lawn care practices typically
implemented by 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. (The letters in brackets shown after each alternative indicate the type of practice,
as listed above).

» Spot treat weeds [S]

» Improve fertilization, irrigation, and aeration practices [M]

* Hand-pull weeds [M]

» Decrease area treated (less visible areas) [R]

» Replace turf with other ground cover (e.g., native vegetation, mulch, rock) [R]
* Alternative herbicide with low percentage Al [A].

APPENDIX B - ALTERNATIVES FOR BARE GROUND AND FENCE LINE WEED CONTROL
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Bare ground control refers to treatment of 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 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).
Fence lines are treated primarily for reasons of security. Often, the same nonselective products are used as
described for bare ground practices, although total elimination of vegetation is not necessary along fence lines.

* Fill cracks in pavements [M]

e Hand-pull weeds [M]

»  Weed-Seeker® sprayer [S]

» Scraping/dragging (physical removal) [M]

» Decrease area treated [R]

e Flames or Steamers [m]

» Alternative herbicide with low percentage Al [A]
* Plant growth regulator [A]

*  Mechanical trimming (weed whacking) [M].

APPENDIX C - ALTERNATIVES FOR AERIAL HERBICIDE SPRAYING

Aerial application of herbicides is conducted at bases where vegetation must be controlled over large acreages.
Typically, herbicides are applied on target ranges to maintain the visibility of the targets. Aerial application
techniques are used because the coverage of large areas is more cost-effective, or because there may be unexploded
ordnance on the ranges, making ground-based application unsuitable.

» Mechanical removal of vegetation [M]

» Aerial application of Krovar | DF® and mechanical target maintenance [A,M]
* Aerial application of herbicides with low percentage Al [A]

» Ground-based application of herbicides with low percentage Al [A].

APPENDIX D - ALTERNATIVES FOR CONTROLLING AQUATIC WEEDS

Aquatic weeds can develop in bodies of water, typically in the shallow areas. This vegetation is usually unsightly
and can interfere with recreational use of the water body. The vegetation can also provide breeding habitat for
insect pests, and if it begins to decay, can deplete the oxygen supply in the water, making it uninhabitable for

desirable aquatic animal species, such as fish.

» Grass carp [B]
» Physical removal - tilt mower [M].

APPENDIX E - ALTERNATIVES FOR CONTROLLING FUNGI

Fungicides are defined as substances that destroy or inhibit the growth of fungi. Fungi grow from spores that may
be present in the soil and grow when environmental conditions (temperature and moisture) are suitable.

» Envirocaster disease prediction model [R]
* Reveal test kits [R]
» Alternative fungicide with low percentage Al [A].

APPENDIX F - ALTERNATIVES FOR CONTROLLING OUTDOOR INSECTS
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Insecticides are defined as substances that kill or interfere with the life cycle of insects. Outdoor insect pests vary
by geographic area. This model plan addresses some of the insects pests that are common over large sections of the
country, and that may be pests on many Air Force installations.

Japanese beetles first appeared in this country in 1916 in the New Jersey area. Since then, they have been
migrating westward, and currently inhabit areas east of Michigan, southern Wisconsin, and Illinois, and south
through the southern portion of Alabama. The adult beetles live in and eat leaves of trees and shrubs. They lay
their eggs on the ground and the larvae, or grubs, live in the ground and come to the surface to feed on grass.
Separate management practices are recommended for the two phases of the Japanese beetle life cycle.

Adult Japanese beetles

» Alternative insecticide with low percentage Al (synthetic pyrethroids) [A]
« Eliminate preferred food sources [M]

e Manual removal [M]

* Neem oil [B].

Japanese beetle larvae

» Spikes of death [M]

* Milky spore disease [B]

» Beneficial nematodes [B]

» Alternative insecticide with low percentage Al [A].

Numerous species of mosquitoes occur throughout the country. The female lays the eggs in water that is still or
very slow-moving. In addition to being annoying, many mosquito species sting humans (and animals) to feed on
blood, causing itchy, irritating welts. In some cases, mosquitoes can become a disease vector. Typical pest
management practices include fogging with insecticides to kill the flying adults. IPM practices focus on eliminating
aquatic habitat for development of the larvae.

» Bacillus thuringiensis israelensis (Bti) [B]

*  Mosquito fish [B]

* Insect growth regulator (Altosid®) [A]

* Improve drainage to eliminate standing water [M]
» Synthetic pyrethroids [A].

Numerous species of ants occur throughout the United States. Some can bite and produce stinging welts. Most are
just annoying. Ants are described in this appendix as outdoor insects, but can also be an indoor pest in areas where
food is accessible. The management practices recommended here are suitable for use outdoors or indoors, unless
otherwise specified.

* Alternative insecticide with low percentage Al [A]
e Baits [C]
» Boiling water (small areas) [M].

A variety of bees, wasps, and hornets are found across the country. Most will sting humans (and animals) if
irritated, producing small inflammations; some people are extremely allergic, and can become very sick or even die
of anaphylactic shock if not treated promptly.

» Soap and water with surfactants [M]
* Insecticides with a low percentage Al (e.g., synthetic pyrethroids) [A].
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Mole crickets are turf pests that are quite common throughout the southeastern portion of the United States.

» Beneficial nematodes [B]
» Tachinid fly [B]
» Alternative insecticide with low percentage Al (Mocap®) [A].

Cutworm refers 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 can be a major source of damage to lawns and golf courses.

» Beneficial nematodes [B]
» Alternative insecticide with low percentage Al [A].

APPENDIX G - ALTERNATIVES FOR CONTROLLING INDOOR INSECTS

The most common indoor pests are cockroaches, ants, termites, and fleas. Ant control practices are described in
Appendix F for outdoor pests.

Cockroaches are present throughout the country in a number of species. Because they can develop a resistance to
chemical insecticides, the most effective treatments are mechanical (thermal control), biological (insect growth
regulators), or applying a variety of insecticides in rotation.

» Gel bait insecticides [C]

e Cockroach bait stations [C]
e Thermal control [M]

» Insect growth regulator [C].

Subterranean termites live in colonies underground. Worker termites forage for wood to feed the colony, and can
produce serious damage to wooden structures. IPM measures include pre-treating wood used in construction or
placing barriers around the structure that make it difficult for the termites to reach the wood portions of the
structure.

* Colony elimination system [C]
» Alternative insecticide with low percentage Al (e.g., Premise®) [A]
»  Thermal control [M].

Fleas live, feed, and lay their eggs on animals. The eggs fall off of the animal, in the home or outside. There they
hatch, go through the larval and pupal stage, and become adults. As adults, they find another animal host and repeat
the cycle. In homes where pests are present, flea treatment can consist of applying insecticides (liquid sprays or
powders) to pets as well as to areas of the home and yard where the pets spend time. New products available for pet
owners include insect growth regulators that are given to the pets in their food.

» Insect growth regulators (pets) [C]
» Alternative insecticides with low percentage Al (pet areas) [A].

APPENDIX H - ALTERNATIVES FOR GOLF COURSE TURF MANAGEMENT
Golf courses are typically managed by the Morale, Welfare, and Recreation organization on base. Because there are

very specific standards for golf course greens, tees, and fairways, these management practices are treated separately
from turf management practices used by CE Pest Management personnel on other parts of a base.
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* Replace portions of roughs with natural vegetation [R]
» Create “environmentally friendly“ course (eco-course) [B, R].

5.2 CALCULATING COST AND POUNDS Al

Two of the most important factors in evaluating an alternative pest management practice in comparison to the
current practice are the difference in cost and the reduction in pounds Al. Appendices A through H include
information to help calculate cost and pounds Al for the recommended alternatives. The following paragraphs
present some guidelines for comparison to the current practice.

5.21 Calculating Increase or Decrease in Cost

There are several types of costs that may be associated with calculating whether a new pest management practice
will be more or less expensive in the long run than the current method. These are summarized below.

Capital costs are one-time costs associated with the initiation of a new practice. Typically, capital costs entail
purchase of equipment or training, but may also be associated with a one-time practice that would replace recurring
maintenance practices. An example would be relandscaping with weed-resistant turf, or filling in cracks in parking
lots and flightlines. These one-time costs would replace annual costs for materials and labor involved in applying
herbicides to these areas. Capital costs will vary greatly among alternatives; the descriptions of alternatives include
information that will help base personnel estimate capital costs for that practice for a specific base.

Annual operating costs consist of recurring costs that must be expended each year. Primarily, annual operating
costs include costs for materials, such as pesticides, and labor costs for implementing the practice. Labor would be
associated not only with application of pesticides, but with mechanical measures that may be implemented instead
of applying pesticides, such as mechanical trimming, hand-pulling weeds, or other lawn care practices. Material
costs depend on the cost per unit of material used, the recommended application rate (pounds per acre), the acreage
covered, the number of applications required annually, and a number of other factors. Labor costs are dependent on
the number of acres that can be treated in an hour, the number of applications required per year, and the hourly
wage of the personnel assigned to the task. The information supplied for each alternative includes equations that
show how to calculate annual costs and include calculated examples. These same equations can be used to calculate
the annual costs of the current practice based on labor rates, application rates, acreage covered, and pesticides
presently used. Worked examples are provided for each alternative, using product costs and labor rates obtained
from regional sources. These costs will vary for different suppliers, regions of the country, etc. Local sources can
provide cost information for a specific base.

The total annual operating cost equals the material costs plus the labor cost. Calculating increase or decrease in
annual costs must consider both. For example, a recommended practice may be a mechanical method for removing
weeds. In that case, material costs for pesticide would be zero, although there may be very minimal materials costs
associated with, for example, fuels for the mowers or trimmers required. But increase or decrease over present use
cannot be calculated without considering the probable increase in labor required for such a practice. If the work can
be accomplished using less expensive labor than pesticide applicators, the alternative may be cost-competitive.

Payback should be calculated in cases where the alternative would entail a large capital cost, but it is compensated
for by reduced annual costs. Payback refers to the number of years over which the alternative would have to be
practiced before the annual savings in operating costs made up for the initial capital cost. The equation is:

Time to payback = (Initial capital investment)/[(Annual operating cost of current
practice) - (annual operating cost of new alternative)]

For example, if a capital investment of $50,000 is required for equipment to implement an alternative, and the
annual operating costs of the alternative would be $5,000 compared to current annual operating costs of $10,000,
then payback would be calculated as:
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Time to payback = ($50,000)/($10,000-$5,000) = $50,000/$5,000 = 10 years.

Because the current operating costs at each installation will vary substantially, personnel at each base will have to
calculate increase or decrease in cost, including payback, based on the particular current practice compared to the
alternative under consideration.

5.2.2 Calculating Decrease in Pounds Al

Similar to cost, the reduction in pounds Al applied annually will vary for each base. This value will depend upon
the particular current practice used, the alternative under consideration, and local conditions that contribute to the
degree of success of the alternative. The descriptions of alternatives include information to be used in estimating
the pounds Al that would be used if that alternative were implemented. Current use for that practice should have
been calculated as part of the baseline (see Chapter 3). For some alternatives, reduction can only be estimated, for
example, 30- or 50-percent reduction is considered reasonable based on previous experience. Actual reduction will
vary with local conditions. For application of alternative pesticides or similar products, pounds Al can easily be
calculated using the basic equation:

Annual Al usage = (% AI)(Ib. product/acre)(acreage treated)(# annual applications)

For example, if a product contains 5 percent Al, and the recommended application rate is 20 pounds of product per
acre, and 100 acres are treated twice per year, then the weight of Al is calculated as:

Annual Al usage = (0.05)(20 1bs./acre)(100 acres)(2) = 200 Ibs. AL

Note that pounds Al applied is a factor of not only percent Al, but also application rate and number of annual
applications required. If a recommended product has a lower percentage Al, but is less effective and must be
applied at a higher application rate (pounds per acre) or more frequently, it may not result in a lower overall use of
pesticides. The calculations should be worked for each base, for the current practice and the alternative under
consideration, accounting for all of these factors, to determine if this method will contribute to a reduction in
pounds Al. Even if pounds Al are not reduced, it may be wise to calculate the cost difference as well; some
alternatives may have a lower cost for the same amount of AI. The priority of criteria used in evaluating
alternatives will vary from base to base.
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6.0 CONDUCTING AN OPPORTUNITY ASSESSMENT FOR
PESTICIDE
REDUCTION

Preparing the OA begins with establishing the baseline for comparison (see Chapter 3). The baseline use should be
calculated separately for each pest management practice. This will allow identification of the practices that account
for the major uses of pesticide. Although reduction of all pesticide uses is the goal, often it is effective to
concentrate on reducing the major pesticide use categories in order to meet the 50-percent reduction goal. It may
not be possible to achieve 50-percent reduction in each practice; however, it may be possible to achieve greater than
50-percent reduction in some practices to compensate for those in which less reduction is achieved.

First, any alternatives referenced in Chapter 5 and Appendices A through H of this model should be selected to
provide some percentage of reduction in pesticide use. Combining alternatives can be a very effective way to
achieve greater reduction in pounds Al. If implementing these alternatives will not enable the base to meet the 50-
percent reduction goal, additional options must be researched and evaluated.

One option to be considered immediately is simply reducing the use of pesticides, by treating less frequently,
treating less area, or using spot treatment only when the pest is present rather than routine broadcast spraying (see
Chapter 4). The natural result of this strategy may be an increase in pest population, and it must be considered what
level of pest is tolerable or acceptable. Many bases have ceased or largely curtailed use of herbicides on turf areas,
or reduced fogging for mosquitos, and are learning to tolerate a higher level of pests.

6.1 SOURCES OF INFORMATION ON ALTERNATIVE PEST MANAGEMENT PRACTICES

A detailed list of references and sources of information is provided in Appendix L. The following paragraphs
discuss the types of sources that are available.

Manufacturer Literature. Product manufacturer representatives may be contacted to obtain literature on specific
equipment and pesticides, especially product labels. In addition, several reference documents provide consolidated
collections of particular pesticide labels and other information. These included the 1993 Crop Protection Chemicals
Reference and the three-volume reference set published by Pest Control Technology.

Literature Available from State Extension Services. Specific literature and brochures may be obtained from the
various state extension services. Available references include publications on lawns, weed control, turf pest
management, and control of insects.

Literature from the Environmental Protection Agency. The Environmental Protection Agency (EPA) provides
publications relating to pollution prevention, OA procedures, pesticides in general, and safer pesticide use.

Publications from the Bio-Integral Resource Center. Several Bio-Integral Resource Center (BIRC) publications
were obtained and provided information on lawn pests, least-toxic pesticides, nonchemical weed control, lawn care,
and specific biological/botanical controls. In particular, Common Sense for Pest Control (Olkowski, 1991),
published by BIRC, contains an abundance of helpful information for reducing use of pesticides.

DoD Agencies. Within the Air Force and other DoD agencies, a number of groups are conducting research and
coordinating information regarding IPM and alternative pest management practices. These include the Air Force
Pest Management Board, Air Force Civil Engineer Support Activity, and entomologists at the Major Commands. In
other services, the U.S. Army Center for Health Promotion and Preventive Medicine, and Naval Facilities
Engineering Command also provide information on pest management activities. Addresses and telephone numbers
for these organizations are provided in Appendix L.
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6.2 IDENTIFYING AND EVALUATING ALTERNATIVE PEST MANAGEMENT PRACTICES

It is helpful to apply a consistent evaluation system to alternative pest management practices. The system should
consider all factors that are involved in pest control, and enable a fairly objective means of rating the alternatives.
One suggested method is described below.

Identifying Options. Potential pest management options can be identified through a variety of sources, including
experienced base personnel, the Local Extension of the U.S. Department of Agriculture, and State Extension
Service staff. At this point in the OA, no reasonable option should be excluded. Preference should be given to
identifying those options that avoid the use of chemical pesticides. The following data may be used in developing
alternatives:

» Technical information - Pests managed, pest management substances/methods used,
application methods and frequency, effectiveness, amounts used, other management needs.
Technical information may include vendor information such as advertisements, brochures,
figures, diagrams, product labels, etc.

e Cost information - Current and future costs of capital, materials, labor, compliance,
maintenance, training, permitting, waste management.

» Toxicity Data - Where available, toxicity information, typically provided in the form of lethal
dose (LDsp) values, may be referenced.

»  Environmental protection information - Regulatory status (restricted use, prohibited), potential
environmental impacts.

» Acceptability to the general public, area occupants, users.

Screening Options. The identified options should be reviewed for technical and cost feasibility. Options that are
not considered to be technically practical to implement, or not considered effective, should be eliminated from
further consideration. Some options considered may be new, and not yet fully tested; although quite promising,
these probably should be eliminated from further evaluation at this time, as should products that are not yet
available. Cost should also be 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 worker/population exposure to toxic chemicals. Options considered to be both technically and
economically feasible should be retained for additional evaluation in the next step.

Evaluating Options. Options that passed the screening review should be 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 should be reduction in pounds Al that would be achieved using that alternative
instead of current practices. In most cases, the amount of Al that would be used can be calculated based on the FY
93 usage (in acreage covered or amount of product applied) to provide a comparison. However, where data for FY
93 are not available or are considered unrepresentative of typical practices, usage data from another year may be
used for reference purposes in calculating estimated pounds Al.

Each option should be evaluated quantitatively for its performance on six criteria considerations: cost,
effectiveness, environmental impact, toxicity, regulatory concerns, and acceptability. The factors considered in
rating the alternatives for each criterion are described below.

» 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);
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and labor costs (generally addressed in the form of the difference in labor hours from current
practices). Representative product and equipment costs may be obtained from the
manufacturer or local vendors.

Effectiveness is evaluated based on the demonstrated ability of the alternative to control the
target pest. Ratings for effectiveness should be 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., by off-site mobility of chemical
products).

Toxicity reflects the extent to which a chemical product may adversely affect humans or
animals through direct contact. Where information on LDsg values is available (typically from
manufacturers’ label information), it may be used as the basis for toxicity ratings.

Regulatory Concerns should be evaluated to identify any specific issues associated with
permitting or 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 are difficult to predict and quantify, but a general consideration of the likelihood
of resistance based on nontechnical aspects of the alternative’s performance may be
provided for each.

Each option should be 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.
(e.g.,hasalo

A rating of 5 indicates that the option compares very favorably in comparison to the current practice
wer toxicity or reduced labor requirements). The total rating for the current practice will be 18.

Alternatives with total ratings close to or greater than 18 should be considered for implementation.

6.3 RECOMMENDING ALTERNATIVES

Selection of the most suitable alternative for a particular base must be made with due consideration of budget, labor
availability, and other base-specific conditions. All else being equal, preference should be given to alternatives that
minimize or eliminate application of chemicals. Note that combining several alternatives can sometimes provide the
most cost-effective approach, and almost always increases the reduction in pesticide use that can be achieved by use
of only one alternative. If the rating system described in Section 6.2 is used, the alternative(s) that provide(s) the
best combination of low Al and high criteria rating would represent the best overall method of pest control for that

practice.

One alternative or a combination should be recommended for each pest management practice. The estimated weight
of Al for each practice should be summed to obtain the total estimated pesticide use at the base. This value should

be compared
achieved by t

to the goal for FY 2000 to ensure that at least 50-percent reduction from the FY 93 baseline can be
he combination of alternatives. If this cannot be verified, it may be necessary to select one or more

alternatives that provide lower Al at a higher cost in order to meet the reduction goal. Note that it may not be
possible to achieve 50-percent reduction for each practice. It may, however, be possible to achieve a reduction of

more than 50
50 percent is

percent for some practices in order to compensate for others for which a reduction of less than
obtained. The goal is a 50-percent reduction in basewide pesticide use.
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7.0 IMPLEMENTING A PESTICIDE REDUCTION PROGRAM

Once suitable alternatives to reduce pesticide use have been identified and recommended, the next steps are to
obtain command support and a decision to implement, and then to develop and circulate an implementation plan to
all involved parties so that everyone will understand not only their own responsibilities but the entire program.
These steps are described in this section.

71 DECISION BRIEFING DOCUMENT

Preparation of a decision document and/or briefing to present the results and recommendations for pesticide
reduction is critical in order to obtain command support for the recommended program. The decision document
should be a summary of the OA (if an OA was prepared) (Chapter 6) or of the alternatives reviewed and selected for
reduction from those presented in this model (Chapter 5). The document should briefly describe why the study was
done (i.e., in order to meet the pesticide reduction goal set in MOM 2), how the study was conducted, current
pesticide practices, alternatives evaluated for each practice, and recommended alternatives for each practice, with
rationale for selection. It will be helpful to present a matrix or table for each practice to allow comparison of criteria
ratings, estimated pounds Al, costs, advantages, and disadvantages of each alternative in relation to both the current
practice and the other alternatives evaluated. Indicate whether the suite of recommended alternatives will allow the
base to meet (or exceed!) the 50-percent reduction goal. An example decision briefing document is presented in
Appendix M.

7.2 MANAGEMENT ACTION PLAN

When command support has been obtained and alternatives have been selected, the base should prepare an MAP
that presents a detailed description of how the program will be implemented. The MAP should describe the current
practices and required changes to the current practices; identify who is responsible for what activities; present a
schedule for implementation; describe costs (including capital costs, operating costs [compared to current costs],
labor costs, and payback), reporting procedures, and how to monitor progress and incorporate procedures for
regular evaluation of progress and identification/evaluation of new alternatives.

A recommended format for an MAP is provided in the U.S. Air Force Installation Pollution Prevention Program
Guide (HQ AFCEE/EP, July 1994). The guide recommends preparing the MAP in three sections: Process,
Program, and Execution. The Process section should describe the steps that have been taken to develop and
implement a pollution prevention (here, a pesticide reduction) program, as well as those steps necessary to modify
and measure program success. The Program section should list the costs, benefits, and return on investment (ROI)
for the proposed projects (here, the selected pesticide reduction alternatives). The Execution section will list the
actions that must occur to implement each alternative, including identification of the Office of Primary
Responsibility (OPR) for each action and a schedule for implementation. Excerpts from a sample pesticide
reduction MAP are provided in Appendix N of this model plan.
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APPENDIX A

ALTERNATIVES FOR CONTROLLING TURF WEEDS
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TURF WEED CONTROL ALTERNATIVE 1

Spot Treat Weeds

DESCRIPTION OF ALTERNATIVE

Involves replacing broadcast spraying with use of spot treatment with appropriate herbicide as needed.

TECHNICAL ANALYSIS

Herbicide application would be done with hand-held equipment (e.g., spray gun) and would be limited to target
weeds only. The specific herbicide used would depend on the target weed and its susceptibility to the herbicide.
Often, a 2,4-D formulation is used for post-emergent broadleaf control.

Ideally, this treatment should be implemented in conjunction with a program of regular fertilization, irrigation, and
aeration (see Turf Weed Control Alternative 2) to promote healthy, weed-resistant turf.

ADVANTAGES/DISADVANTAGES

Advantages

+ Eliminates large quantities of herbicides
+ Minimal training required
+ No special equipment costs.

Disadvantages

- Can be labor intensive if large areas are involved

- Does not provide pre-emergent control or control of weeds not readily visible on the surface
- Can be ineffective for large areas with more than minimal weed infestation problem

- Requires more tolerance for weed presence

- Does not help increase turf health, which limits weed infestation.

Contact for Additional Information

Contact local extension service for assistance with weed identification and selection of appropriate herbicide.
COST ANALYSIS

This cost analysis assumes use of a product such as Strike 3®, at a cost of $2.32 per pound and an application rate
of 3 pounds per acre. It assumes 10-percent coverage, so out of a 500-acre area, a total of about 50 acres would be
treated. Spot treatment (spray gun) application takes approximately 1 hour per acre.
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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)

($2.32/1b.)(3 1bs./acre)(50 acres) + (50 hrs.)($15.00/hr.)

= $348 +$750
= $1,098
COMPUTING Al
ANNUAL AI APPLICATION
Annual Al usage = % AI (amt. applied)
= 50% (3 Ibs./acre)(50 acres)
= 751bs. Al
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TURF WEED CONTROL ALTERNATIVE 2
Improve Fertilization, Irrigation, and Aeration Practices

DESCRIPTION OF ALTERNATIVE

Involves increasing or modifying fertilization of turf, increasing irrigation where dry conditions exist, and adding
aeration to improve turf health.

TECHNICAL ANALYSIS

Often weed infestation can be controlled or eliminated by improving the health of the turf and reducing the stress on
the lawn. Increased fertilization and/or proper fertilization (use of correct NPK (nitrogen: phosphorus: potassium)
ratio, at appropriate times, (use of a slow-release form) can add needed nutrients and should be based on a soil test
analysis that is normally available through the local Cooperative Extension Service office. Aeration (or other
dethatching methods) reduces thatch and soil compaction. If needed, additional irrigation can reduce stress from
drought conditions. Proper irrigation practices should be followed, avoiding light, frequent irrigation. If the turf
height is too low or mowing is done too infrequently, correction of mowing height and timing can also help
strengthen the turf. The exact improvement program selected will depend on an analysis of the current turf
maintenance program, and perhaps discussions with local extension service experts and soil testing. Some spot
treatment with herbicides may be necessary (see Turf Weed Control Alternative 1). Mowing frequency will
increase by an amount that will depend on many factors including type of grass, type of fertilizer used, mowing
height, soil test values, and frequency of irrigation/precipitation.

ADVANTAGES/DISADVANTAGES

Advantages

+ Healthy turf resists weeds and requires less application of herbicides; can significantly reduce use of
herbicides and limit pounds Al

+ No special training required
+ No special equipment required, unless addition of sprinklers or aeration equipment is needed
+ Healthy turf also prevents infestations of other pests, such as insects and fungus.

Disadvantages

- Requires monitoring of turf conditions and periodic soil testing

- Can cause groundwater contamination or aquatic weed problems if nitrogen is applied at too high a rate in
permeable soils with high water table
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- Will increase mowing frequency and associated labor costs
- Increased irrigation may be a concern in water conservation districts.

Contact for Additional Information

Contact local extension service for assistance with improvement program development -- recommendations on all
aspects mentioned above, especially fertilization amounts, NPK ratio, timing, etc.

COST ANALYSIS

This cost analysis assumes use of a typical fertilizer containing 30 percent nitrogen (NPK ratio should be
determined on a case-by-case basis) at a cost of approximately $0.16 per pound and an application rate of 3.5
pounds nitrogen/1,000 ft*/year, which is equivalent to approximately 127 pounds fertilizer per acre. It is also
assumed that 500 acres are treated four times a year, and that the labor time required is approximately 0.25 hour per
acre for fertilization, and 0.5 hour per acre for aeration or mowing.

CAPITAL COSTS

No capital costs have been identified, assuming irrigation and aeration equipment is available.

ANNUAL OPERATING COSTS

Total Annual Costs (fertilizer cost)(application rate)(area covered)(# applications/year)
+ (labor hrs.)(labor rate)(# applications/year) + (additional mowing

labor hrs.)(labor rate)(# applications/year)

= ($0.16/1b.)(127 lbs./acre)(500 acres)(4 applications) + (0.25 hr./acre)
(500 acres)($15.00/hr.)(4 applications) + (500 acres)(0.5 hr./acre)
($15.00/hr.) (4 applications)

$40,640 + $7,500 + $15,000

$63,140

COMPUTING Al

ANNUAL AI APPLICATION

Not applicable (assuming no spot treatments); if spot treatments are required, see Turf Weed Control
Alternative 1.
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TURF WEED CONTROL ALTERNATIVE 3
Hand-Pull Weeds

DESCRIPTION OF ALTERNATIVE

Involves hand weeding of small turf 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. To be effective, the entire weed, root and all, must be
removed.

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 an area of 1 acre, and assumes that it takes 2 hours to pull all
weeds. Weeding time can vary considerably depending on the type and density 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)
(2 hrs.)($15/hr.)(1 acre)
$30

COMPUTING Al

Does not entail use of chemical Al
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TURF WEED CONTROL ALTERNATIVE 4

Decrease Area Treated

DESCRIPTION OF ALTERNATIVE

Involves reducing the area that is maintained as “weed-free” turf (especially VIP routes).

TECHNICAL ANALYSIS

Many of the areas currently maintained to high “weed-free” standards are those areas known as VIP routes and
adjoining areas. These expanses of turf generally receive high priority and account for a large amount of herbicide
use. Ifthere are portions of these areas that could be considered for less intensive maintenance, then the area
receiving herbicides could be reduced. Candidate areas would be those farther away from the main VIP routes and
large expanses maintained relatively far away from roads or walkways to high-use buildings.

ADVANTAGES/DISADVANTAGES

Advantages

+ Eliminates a large amount of chemical use

+ No special training or equipment required.

Disadvantages

- Requires greater tolerance of weeds in some areas less visible to visitors and employers
- May not be acceptable if base is “showcase” type facility.

Contact for Additional Information

Not applicable.
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COST ANALYSIS

CAPITAL COSTS

No capital costs have been identified.

ANNUAL OPERATING COSTS

There are no specific operating costs for reducing acres treated. However, assuming current turf maintenance
costs are $60,000 per year for 500 acres and one-quarter of the area is removed from the maintenance program,
then annual operating costs would be reduced proportionately.

Total Annual Costs = $60,000 (3/4)
$45,000
COMPUTING Al
ANNUAL AI APPLICATION

Similar to cost, the annual Al application will be reduced to reflect the reduced area treated. If one-quarter of a
500-acre area is eliminated from the maintenance program and 2,000 Ibs. Al were used on all acres, then:

Annual Al Usage = (current Ib. AI)(3/4)
(2,000 1b.)(3/4)
= 1,500 Ibs. Al
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TURF WEED CONTROL ALTERNATIVE 5

Replace Turf with Other Ground Cover; includes “naturalization” of areas

DESCRIPTION OF ALTERNATIVE

Involves removal of grass turf that requires high maintenance (including application of herbicides) and replacing it
with a low-maintenance ground cover.

TECHNICAL ANALYSIS

The replacement ground cover selected would vary with the extent of area involved, the use of the area, the
visibility of the area, local climatic conditions (temperature, precipitation), soil type, and the desire to increase
“natural” cover. Options for replacement covers include:

Mulch - could replace turf in some ornamental beds or borders; can still provide habitat for
weeds, however.

Weed/pest-resistant turf cultivars - could replace “traditional” bluegrass or other cultivars with
blends that provide more resistance to weed infestation. This option is more cost effective
and attractive when planting new areas where turf is desirable.

Natural covers - could use native plant mix, “wildflowers” to create low-maintenance cover
that outcompetes weeds and is attractive visually; can also provide benefits to wildlife,
depending on location.

Xeriscape covers - in dry areas of the country, could use plants that require less water and
maintenance; often includes plants native to the area that have adapted to xeric (dry)

conditions. This can reduce both pesticide use and water use.

Use of rock or other nonvegetative landscaping.

ADVANTAGES/DISADVANTAGES

Advantages

+ No (or minimal) chemical use needed for maintenance

+ Natural covers can benefit wildlife and biodiversity goals
+ Especially beneficial in new construction areas

+ Xeriscape can reduce water use as well as pesticide use.

Disadvantages

- If not a turf cover, may not be accepted in certain high visibility areas

- Natural covers may be difficult to establish in certain areas and require ongoing monitoring

- Cost of removal of existing turf and adding new cover can be high, especially if large areas are involved
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- Use of mulch, rock will probably not eliminate weed problem entirely
- Mulch can attract insects.

Contact for Additional Information

Contact local extension service or state natural areas/parks program for advice on naturalization; the extension
service can provide specific recommendations on weed/pest-resistant turf cultivars.

COST ANALYSIS

CAPITAL COSTS

Capital cost will vary considerably, depending on the nature and extent of the options. These may include:
1. Removal and disposal of existing turf.
2. Cost of new ground cover materials.

ANNUAL OPERATING COSTS

Operating costs will vary considerably, depending on the nature and extent of the options selected. For mulch
or rock covers, some weeding will be necessary. For new weed-resistant turf and natural covers, initial
maintenance will be required until the cover is well established. The amount of effort required will depend on
the type of cover selected and the site conditions.

COMPUTING Al

ANNUAL AI APPLICATION

Not applicable (except spot treatments possibly needed)
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TURF WEED CONTROL ALTERNATIVE 6
Alternative Herbicide with Low Percentage Al

DESCRIPTION OF ALTERNATIVE

Involves replacing the current chemical used with a chemical that has a low percentage Al and/or lower application
rate and is equally or more effective.

TECHNICAL ANALYSIS

This alternative may not be viable if the herbicides currently in use are the ones most highly recommended for the
specific weed control problem. Further, none of the most effective/popular formulations such as those containing
2,4-D, dicamba, and MCPP appear to be extremely low Al choices. However, there are some organic herbicides on
the market such as Amaizing Lawn® and Sharpshooter® that could be effective in certain locations and for certain
weed problems. Use of a product such as Amaizing Lawns® for pre-emergent treatment would contain zero pounds
Al because it is an all-natural product made from corn. In comparison, use of a typical “weed and feed” type of pre-
emergent product on 500 acres would result in application of approximately 805 pounds Al.

ADVANTAGES/DISADVANTAGES

Advantages

+ Lower chemical use; can be greatly reduced if organic herbicides are used
+ No special training required
+ No special equipment required.

Disadvantages

- Organic herbicides may not be effective under very wet conditions or on deep rooted species

- Some alternatives may not be as effective on certain weeds

- Organic herbicides can be more expensive to apply on a “per acre” basis and may need to be applied more
frequently, especially in the first years, thus increasing costs and labor requirements. However, some of

the organic products also contain fertilizer, which may reduce fertilization costs.

Contact for Additional Information

Contact local extension service for potential lower Al formulations that could be effective on the particular target
weeds. For information on organic herbicides:
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Amaizing Lawns®: Sharpshooter®:

Gardens Alive!, Inc. Safer, Inc.

5100 Schenley Place 465 Milner Ave.

Lawrenceburg, Indiana 47025 Scarborough Ontario M1B2K4 Canada
(812) 537-8652 (800) 387-5306

COST ANALYSIS

The cost analysis assumes use of Amaizing Lawns®, with a labor rate of 0.25 hour per acre for
fertilization/application.

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

(Chemical cost will vary, depending on herbicide used.)
= ($250/acre)(500 acres) + (125 hrs.)($15/hr.)
= $125,000 + $1,875

= $126,875

COMPUTING Al

ANNUAL AI APPLICATION

Annual Al Usage = % Al (amt. applied)

If organic herbicide such as Amaizing Lawns® is used; no Al would be applied.
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ALTERNATIVES FOR BARE GROUND AND FENCE LINE WEED CONTROL
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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.
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COST ANALYSIS

This cost analysis assumes use of an asphalt sealant costing [1.025/linear foot and a flightline sealant costing [
$4.50/linear foot, approximately 200,000 linear feet of parking lot cracks, [B0,000 linear feet of flightline

cracks/joints, and labor requirements of [l 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 J$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 (1$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 Al

Does not entail use of chemical Al
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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 Al 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.
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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 Al

Does not entail use of chemical Al
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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 rai