 SEQ CHAPTER \h \r 1Instructions for Preparing Integrated Pest Management Plans

Each refuge, refuge complex, hatchery, or field office must prepare an Integrated Pest Management Plan (IPM Plan) for controlling or eliminating pests which interfere with desired resource management goals and/or must be controlled because of other Federal or State laws. 

Pests are normally non-native species or species that have achieved unusual densities due to disturbance, pollution, habitat alteration, or crowding. IPM is a decision-making process that anticipates and prevents pest activity and infestation by combining an array of different strategies to achieve long-term solutions to pest problems. The simple philosophy is that control will be more effective, and resistance will be less likely to build up, when a range of measures is deployed against a pest. In IPM, pest management decisions are based on need and effectiveness rather than a schedule. A key element of IPM is planning ahead. You must anticipate and prepare for pest problems before they occur. IPM does not mean simply switching from chemical pesticides to organic pesticides. Nor does it mean eliminating the use of all chemical pesticides completely. Wherever possible, different pest control techniques should work together rather than against each other. In some cases, this can lead to synergy – where the combined effect of different techniques is greater than would be expected from simply adding the individual effects together. 

The IPM plan should include pests known to occur on the management site and pests that can reasonably be anticipated to arrive on site in the coming year from adjacent areas, or via other common routes (importation of gravel fill, hay, vehicles and boats, or wildlife hosts).  Invasive species management or similar plans may substitute for the IPM plan if they address the elements outlined in this guidance document. Regional IPM Coordinators, Coordination Teams, or other official Regional designee with IPM expertise, must approve all IPM Plans. IPM Plans are “living” documents that require periodic reviews and updating as new information on pest management becomes available. 

· Objectives.  The Plan should identify the specific pest(s) that require management, and indicate whether eradication or control is desired.  If eradication is desired and feasible, the action threshold may be one individual per acre or per refuge.  Eradication is likely the goal for plants on Federal or State noxious weed lists.  However, if eradication appears infeasible and control alone is satisfactory to meet refuge goals, the specified level of control at various sites should be described, often through establishment of action thresholds.  The action threshold for each pest may relate to a pest density below which no significant management objectives are affected.  Or a threshold could be established based one or more indicators of predictable damage or harm (e.g., extent of crop damage, density of fire ant mounds).  If various sites contain the pest, the action threshold that will trigger control efforts may vary depending on site.  For example, in the case of disease-carrying organisms threatening human health, the relative risk of public exposure might be a weighting factor.  It may be possible to close one site to public access without treatment while other sites might require treatment to prevent pest/human contact.

· Pest Biology.  Understanding the biology and ecology of the pest, and the crop (or other infested area) is essential. The plan should review the biology of each pest and factors relevant to its growth, dispersal, reproductive, or vegetative success, etc.  Such a review may provide insight into mechanical, cultural, or biological methods of control, timing considerations, and prevention methods. Information about interactions within ecosystems is also important. 

· Site Description(s).  To develop a comprehensive control strategy, all sites with the pest(s) need to be described as follows: habitat type, soil type, proximity to surface and ground water, wetlands, drainages, and sources of new infestations.  If there are sensitive resources present at some of the sites, such as rare or listed species or other species of concern that may limit treatment options, these resources and their locations should also be discussed.  For example, if a rare plant community is known to be present at a particular site, and the species may not recover from burning, then that treatment option would be inappropriate at that site. Similarly, a broad-spectrum herbicide would be inappropriate unless it was used as a spot treatment only on the pest in question and precautions were taken to eliminate drift, leaching, and runoff.
· Monitoring and Mapping.  Early detection of pests can mean savings of time and possibly dollars in managing the pests. Monitoring and mapping help identify the nature and extent of a pest problem. Both pretreatment and post-treatment monitoring schedules and methods should be documented. Mapping is critical to assess the acreage occupied by the pest species each year and your plan’s effectiveness in succeeding years.  Geographic Positioning System (GPS) locational data fed into a Geographic Information System (GIS) mapping program can greatly assist in evaluations of effectiveness, but other less sophisticated mapping techniques (e.g., aerial photography from the same reference points to determine the aerial extent and density of the infestation and monitor its growth or recession) could also be valuable for some species.  In the case of crop pests, the refuge should designate crop scouting methods and frequencies, and designate action thresholds above which unacceptable crop damage, adverse effects on wildlife, and/or sustainability of desired cooperative farming efforts would be threatened.  Surveying for sources of the pest and conditions that perpetuate the pest (e.g., disturbance activities in the case of many weed species) may be valuable in determining prevention methods.  

· Prevention.  Include methods in the plan to prevent new introductions or the spread of the pests to new sites.  This may include source reduction, exclusion methods (e.g., barriers), and/or sanitation methods to prevent reintroduction by vehicles, personnel, horses, etc.  For example, rinse stations may be needed to wash equipment, vehicles, and footwear.  You may need to adopt requirements to use pathogen-free or weed-free seeds or fill.  Often invasive species are the first to invade newly disturbed sites; prevention should include proactive steps at sites where clearing, fire fighting, road, facility, dredge/spoil deposition, or berm construction will occur.  Normally prevention will also include a reporting plan whereby staff can report new occurrences of an invasive species and quickly respond by eliminating new satellite pest populations.  A perimeter control plan may also be needed where the invasive species has become especially dense and cannot be quickly reduced or eliminated.  For insect, arachnid, and rodent pests in buildings, crucial components of the IPM Plan are sealing and caulking, and sanitation measures.  Moisture management may also be required for pests highly responsive to moisture conditions or water levels.  In the case of mosquito management near public use areas, filling unneeded ditches and puddle sites near facilities and removing tires and other moisture-collecting debris may be important.

· Control Options.  A comprehensive review of known control options and their efficacy should be included in the plan, including consideration of the following types of available methods:

· Manual/Mechanical Controls. These controls include habitat manipulations and exclusion techniques such as disking, cutting, mowing, uprooting, trapping, installing barriers, sealing, and caulking.

· Cultural Methods. Cultural practices are a manipulation of the habitat environment to increase pest mortality or reduce rates of pest increase and damage. There are many different cultural practices that can help to reduce pest impact such as selection of pest resistant varieties of crops, mulching, winter cover crops, changing planting dates to minimize insect impact, burning, flooding, crop rotations that include non-susceptible crops, moisture management, addition of beneficial insect habitat, or other habitat alterations. 

· Biocontrol Organisms. Introducing predators, parasites, disease agents, or parasitoids, or using pheromones or other biological products to attack or attract and trap the pest can help to reduce pest populations. 

· Chemical Controls. When exploring chemical control options, you should select the lowest risk and most efficacious products. The key is to use pesticides in a way that complements rather than hinders other elements in the strategy and which also limits negative environmental effects. It is important to understand the life cycle of a pest so that the pesticide can be applied when the pest is at its most vulnerable – the aim is to achieve maximum effect at minimum levels of pesticide. If a chemical is selected, the use of a GPS system and/or dyes can reduce spraying of non-target sites, as well as unnecessary spray overlaps and gaps in needed treatment.

· Selected Control Strategy.  The final plan should contain a variety of prevention and control strategies that will be implemented at each site for the pest(s), with the methods and timing tailored to the site and the pest’s biology.  Control methods may need to be site specific, depending on each site’s size, pest maturity, proximity to water, sensitive species, accessibility, safety considerations, and other specific site or pest variables. If there are multiple sites with a pest, sites for control should also be prioritized. For example, most plans will propose the following order of priorities: (1) prevention of new infestations, (2) control of pests at new “satellite” sites, (3) perimeter control of large pest colonies, and (4) control of the large colony. 

This scheme would be particularly applicable when total elimination of pest species does not appear feasible in the short term and when the pest of concern does not disperse readily over long distances.  For those species whose seeds disperse widely and readily, treatment of the largest infestation might be of the highest priority.  Treatment of pest species in riparian areas would typically employ another strategy – treatment of the most upstream riparian pest population first, then those further downstream.  This would reduce the need for retreatment.  Another consideration in prioritizing sites for treatment might be based on abundance of highly valued native species. Treatment of the most highly valued sites first would best mitigate threats to native biodiversity.

· Pesticide Review.  Pesticides should only be selected as part of the IPM Plan when other non-pesticide methods cannot eradicate or control the pest over a reasonable length of time.  If pesticides become part of the IPM Plan, you must review the pesticides available to control the pest and discuss the risks and benefits of the pesticide(s) selected versus those not selected.  This discussion should focus on selecting the least toxic, efficacious product available, and avoiding surface and groundwater contamination.  You may wish to obtain assistance in evaluating toxicity, leachate potential, persistence or other pesticide-related risks from your Environmental Contaminant Specialist, usually located in the Service’s nearest Ecological Services Field Office.  Your Regional IPM Coordinator or coordinating team members may also assist in this assessment and may be able to provide information on other feasible IPM alternatives.

Cost should never be the primary factor in selecting among pesticides.  If the least costly pesticide is the most likely to cause harm to wildlife or aquatic contamination, it should be avoided.  However, in selecting various IPM methods, including non-pesticide methods, staff time and funding considerations need to be considered in determining feasibility of various control methods and sustainability of farming on refuges when farming is important in achieving wildlife management goals.  Those methods, or combination of methods, that are feasible, efficacious, and yet most protective of non-target resources, including wildlife, personnel, and the public, should be selected.   If costs of control exceed available funding, partners, volunteers, grants, or additional internal funding may need to be sought.  Pest problems and anticipated costs of a control program should be clearly identified in the appropriate funding system. 

If pesticides do become part of your IPM Plan, then pesticide use proposals (PUPs) must be prepared for each pesticide.

· Application Methods, Timing, and Best Management Practices (BMPs).  The plan should identify the most targeted approach possible to both control the pest and minimize effects to non-target species.  For example, for eliminating invasive tree species, the most targeted approach might be plant injection of medium-sized trees, and cut stump treatments of larger specimens with a pesticide.  Disking, wrenching, or uprooting young saplings might also be feasible.  Other progressively less direct approaches would include: wicking or wiping; backpack spot spray; ground broadcast spray; helicopter ball treatment; and helicopter aerial spray following contours of the treatment site. Fixed-wing aerial application would be the least targeted treatment. Aerial application methods may be needed if hundreds or thousands of acres require treatment, or for inaccessible parcels, but should ordinarily be avoided.  Any buffers that will be implemented near drainages, wetlands, waters, or other sensitive sites should also be specified together with other methods or timing to reduce risks to non-target species.  

· Site Restoration. The Plan should consider whether any site restoration activities are needed following control efforts.  If the pest occurs primarily on disturbed sites or has developed dense stands in natural sites, then revegetation may be critical to assure long-term pest control (particularly for control of invasive plant species with large seed banks).  If revegetation will be needed, proposed reseeding or replanting efforts following treatment should be described. Merely treating a site to eliminate an invasive species without any revegetation planning could be an ineffective and wasted effort. Similarly, if sedimentation appears to be inducing growth of unwanted plant species in a former wetland, sediment controls may need to be included in the plan.

· Record-Keeping. A record-keeping system is essential to establish trends and patterns in pest outbreaks. Information recorded at every inspection or treatment should include pest identification, population size, distribution, recommendations for future prevention and complete information about the action taken, including the use of any pesticide. 

· Outreach.  The IPM Plan should indicate how staff, volunteers, cooperators, and the public will be informed about pest problems, including how the pests might cause harm, how to identify the pests, needed reporting, and cooperative control methods.  Any flyers, information, or publicity needed on the pest and on control methods should be identified.  If public outreach would be valuable, the Plan should identify how the public and/or volunteers will be trained or educated to assist in pest control efforts.  If a pesticide is to be used in areas that may be entered by workers or members of the public, a posting plan should be adopted.  The site should also be sufficiently posted before a pesticide application to limit entry to the site.  The date of the pesticide application and the time needed before reentry should be indicated on the signs.  Reentry periods for each pesticide are specified on the label. In addition, the IPM Plan should contain a plan to notify neighboring property owners of the IPM Plan and, particularly, any pesticide treatments planned.  It may be necessary to contact any neighbors who have indicated that they are chemically sensitive before spray events. The IPM Plan, PUPs, pesticide labels, and MSDSs should be available to all staff members and their location should be well known.
· References. In addition to the guidelines above, there are numerous IPM references accessible on the Internet. Other good sources of information may be universities and your local county extension agent.

http://parks.state.co.us/cnap/publications.html   "Creating An Integrated Weed Management Plan"

http://tncweeds.ucdavis.edu/products.html  "Weed Plan Template and Model Sample"

http://www.science.org.au/nova/041/041key.htm

http://edis.ifas.ufl.edu/BODY_LH080
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