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Chapter 1

INTRODUCTION

1.1. Purpose.  This handbook provides technical information for personnel engaged in, and responsible for, land management activities on United States Air Force (USAF) installations and property, worldwide with a specific focus on managing habitats.  Land management encompasses three separate categories: improved, semi-improved and unimproved.  This handbook focuses principally on the management of unimproved land areas as directed in AFPD 32-70, Environmental Quality (20Jul94).  This document supersedes Air Force Manual 126-2 (July 1982) Natural Resources Land Management.  Properly applied, the principles and practices prescribed in this handbook will supplement ongoing management efforts, conserve natural resources on USAF lands, promote sustainable biodiversity and enhance endangered species habitat management. 

1.2. Scope.  This handbook addresses common issues and problems regarding the management of natural resources under USAF jurisdiction, worldwide.  Installations and facilities outside the United States and its possessions will coordinate management and maintenance activities with the host country in accordance with governing Status of Forces Agreements.  

1.2.1. This handbook provides basic legal directives and guidance on recognizing various land management problems; recommends actions and techniques for enhanced land management; and identifies resources that can assist managers in effectively executing their program responsibilities. It focuses on the legal mandates and impacts to unimproved grounds such as; agricultural outleases (croplands and grazing ranges), grasslands, lakes, ponds, wetlands, and other natural vegetation areas   Since the legal directives cited in this handbook are subject to change over time, the NRM should review them periodically or seek counsel from their Staff Judge Advocates office.

1.2.2. HQ Air Force Civil Engineer Support Agency (AFCESA) provides guidance on improved and semi-improved lands management as they relate to grounds maintenance contracts. The AFCESA homepage (http://www.afcesa.af.mil/) addresses these land use categories.  The Landscape Design Handbook provides specific guidance on landscaping and urban forestry practices on improved and semi-improved lands.  This document is maintained by the Headquarters Air Force Center for Environmental Excellence (AFCEE) Design and Construction Directorate and available via the Internet at: http://www.afcee.brooks.af.mil/dc/dcd/land/ldg/index.html.

1.3. Natural Resources Manager (NRM).  The NRM at each Air Force installation has the responsibility to properly manage the natural resources (water, soil, plants, and animals) present on the installation in accordance with regulatory requirements, and in support of the Air Force mission.  This handbook is designed to assist the NRM (active military, civil service, or contracted personnel) in meeting those requirements.   

 1.4. Handbook Organization.

1.4.1. Chapter 2:  Management Actions by Legal Drivers lists all the federal laws, regulations, Executive Orders, and Air Force Instructions that the NRM must comply with along with related management guidance. 

1.4.2. Chapter 3:  Management Objectives by Habitat describes a variety of habitats that occur on Air Force installations and offers suggestions on how best to manage these habitats. 

1.4.3. Chapter 4:  Management Prescriptions addresses the tools and resources available to the NRM to manage natural resources on the installation. 

1.4.4. Chapter 5:  Management Resources identifies technical sources from federal agencies and state agencies the NRM can contact for assistance and support.  It provides a list of useful training courses with sources. 

1.4.5. Appendices:

1.4.5.1. Appendix 1 – Laws and Resources by Habitat Type provides two tables summarizing the laws listed in Chapter 2 and a list of technical resources of federal agencies (Chapter 5).  Both tables are cross-referenced with habitat types (Chapter 3).

1.4.5.2. Appendix 2 – Recommended List of Reference Material provides a list of subject-related documents, most of which can be downloaded from the Internet.

1.4.5.3. Appendix 3 – Glossary provides an explanation of technical terms from this publication and from referenced material.

Chapter 2

MANAGEMENT ACTIONS BY LEGAL DRIVER

2.1. Introduction. Land management decisions are influenced by a variety of factors, such as Air Force mission, laws and regulations, available resources (i.e., funding and qualified personnel), and time.  The laws and regulations cited in this handbook are subject to change both in substance and interpretation over time.  Also, no handbook can cover all the possible factual and legal situations that can arise.  When uncertain about the legal mandates covered in this handbook, it is prudent for the NRM to seek counsel from the servicing Staff Judge Advocate’s office.
2.2. Air Force Principles. All decisions regarding land management must take the Air Force mission in consideration; the focus being the capability to effectively conduct combat aircraft training.  Each functional organization on an installation has a specific mission. It is important for the NRM to understand that mission and how it relates to natural resource management decisions in habitat management.  For example, the Operations Wing is concerned with BASH (Bird-Wildlife Aircraft Strike Hazard) and as such, any wetland or open water habitat management decision must take into account the attraction of waterfowl to that habitat.  

2.3. Laws, Executive Orders (EO), and Regulations (DoD and AFI). The laws and EO discussed in this section apply to CONUS installations.  Overseas installations must adhere to host nation laws and status of forces agreements.  Final Governing Standards (FGS) serve as tools in environmental compliance at overseas installations. The FGS are designed to aid the Air Force in complying with environmental regulations applicable to DoD components/facilities within the host country. All installations must comply with the intent of DoD and Air Force directives and policies.  The following provides a brief description of each regulatory driver and how it affects land management.  All of these regulatory drivers are listed in AFI 32-7064 and in the Environmental Compliance And Management Program (ECAMP) protocols.

2.3.1. Laws

2.3.1.1. The Endangered Species Act (ESA) of 1973.  Under this Act (16 USC §1531 et seq.), all federal agencies must seek to conserve threatened and endangered (T&E) species and must use their authorities in furtherance of the purposes of this act.  Furthermore, federal agencies must cooperate with state and local agencies to resolve resource issues in concert with conservation of T&E species and critical habitat (16 USC §1531I). 

2.3.1.1.1. MANAGEMENT ACTIONS:  The ESA is one of the most important drivers governing land management with respect to T&E species and/or critical habitat.  Therefore, installations must know if they have either federally listed T&E species and/or critical habitat.   The presence of one or more T&E species requires the development and implementation of a single (or multi-) species management plan. This plan must be developed in coordination with the United States Fish and Wildlife Service (USFWS) Ecological Services office who have species experts within each region. 

2.3.1.2. Sikes Act. This Act (16 USC §670a-670f, last amended in November 1997) requires the Secretary of Defense to carry out a program to provide for the conservation and rehabilitation of natural resources on military installations. The Act makes the Secretary of each military department responsible for:

2.3.1.2.1. Determining whether an Integrated Natural Resources Management Plan (INRMP) is appropriate for each installation; 

2.3.1.2.2. Preparing the INRMP in cooperation with the Secretary of the Interior, acting through the Director of the USFWS, and the head of each appropriate state fish and wildlife agency; 

2.3.1.2.3. Preparing and implementing the INRMP to reflect the mutual agreement of the parties concerning conservation and protection; and 

2.3.1.2.4. Managing fish and wildlife resources ensuring that a sufficient number of professionally trained natural resources management personnel and natural resources law enforcement personnel are available and assigned responsibility to carry out all of Title 16 – Conservation (16 USC §670e-2) requirements.

2.3.1.2.5. MANAGEMENT ACTIONS:  Each Air Force installation must assess their need for an INRMP.  Exclusions from having to prepare, update, and implement an INRMP are based on the number of natural resource assets requiring protection or management, such as critical habitat for protected species, aquatic resources, or any habitat suitable for conserving and managing wildlife to support a hunting or fishing program (AFI 32-7064, 2.1.1.1 Category I and 2.1.1.2 Category II).  If an exclusion to prepare an INRMP is sought, MAJCOM coordination and approval is required.  Coordination with state fish and game programs and USFWS is also required and all coordination documents should be kept on file.  Bases with adequate resources are required to prepare, update (every 5 years with annual reviews), and implement an INRMP. AFI 32-7064, Attachment 2 contains a sample INRMP format along with a description of the content.  It is important NRMs lead the development of the INRMP given their responsibility for implementing the plan.  The NRM should assemble an interdisciplinary team comprised of members from each Wing unit to participate in development of the plan.  The plan should be a living document and updated annually to reflect any changes that may generate a new requirement or affect an existing one.  The NRM should consider inviting a representative from the USFWS and state Fish and Game offices to be on the interdisciplinary team to assist with the development of the INRMP.

2.3.1.3. Wild and Scenic Rivers Act of 1986. This Act (16 USC §1271-1287, last amended in May 1991) states that certain selected rivers of the nation which, with their immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values, must be preserved in free-flowing condition; and that, they and their immediate environments (within each rivers watershed), must be protected for the benefit and enjoyment of present and future generations.  

2.3.1.3.1. MANAGEMENT ACTIONS:  This Act only applies to installations adjacent to, or within the watershed of one of the selected rivers (§1274. – Component rivers and adjacent lands).  There are 162 rivers or adjacent lands listed. It is recommended that relevant information be included in the INRMP and that the goals and objectives of the INRMP take into account appropriate management actions within each applicable watershed or adjacent land areas. 

2.3.1.4. Federal Land Policy and Management Act of 1976.  This Act (43 USC §1701 et seq.) outlines the conditions for the management of the lands under withdrawal. These lands must be managed in a manner permitting the continuation of grazing; protection of wildlife and habitats; control of predatory and other animals (feral or invasive); multi-use recreation (Recreational Use of Wildlife Areas Act of 1962 [16 USC §4601 et seq.]); and prevention and appropriate suppression of brush and range fires resulting from non-military activities. 

2.3.1.4.1. MANAGEMENT ACTIONS:  For Air Force installations involved with land withdrawal actions, the INRMP should address how the installation will manage for conditions detailed in the withdrawal documents. 

2.3.1.5. Farmland Protection Policy Act (FPPA) of 1981. The purpose of this Act 
(7 USC §4201-4209, last amended in December 1991), is to minimize the extent to which federal programs contribute to the unnecessary and irreversible conversion of farmland to nonagricultural uses, and to assure that federal programs are administered in a manner that, to the extent practicable, will be compatible with state and local government, and private programs and policies to protect farmland (7 USC §4201(b)).

2.3.1.5.1. MANAGEMENT ACTIONS:  The FPPA of 1981 applies to installations with current or on-going agricultural outleases.  It is important the INRMP clearly detail how the agricultural outleases are managed, the crops or livestock involved, and what land management activities are performed; e.g. control of invasive species, protection of riparian areas, and soil conservation efforts.  A determination to cancel or reduce agricultural outleases must unequivocally be stated in the INRMP as in the best interest of the Air Force, and in full support of the Air Force mission.  Local weed boards may become involved when state listed noxious weeds are located on Air Force property.  The Air Force and the lessee must comply with the laws regulating noxious weeds.    Funds generated from the agricultural outleasing program can only be used to support this program.  “In lieu” arrangements (fencing, watering sources, weed control) must also be closely monitored for best land management practices.  Either the county agricultural extension service or the county Natural Resources Conservation Service (NRCS) office can provide local technical expertise for the lessee and the NRM.  

2.3.1.6. The Fish and Wildlife Coordination Act of 1946. This Act (16 USC §661 et seq., last amended in July 1965) requires coordinating programs and activities regarding the conservation and rehabilitation of fish and wildlife in the United States.  Whenever aquatic habitat is to be modified for the benefit of fish or wildlife, the installation must coordinate with the appropriate federal and state agencies, and address the planned actions in the INRMP.   

2.3.1.6.1. MANAGEMENT ACTIONS:  The NRM should address land management activities in the INRMP that relate to habitat management, particularly protection and conservation of aquatic resources, control of invasive species (which reduce biodiversity and lessen the overall value of the habitats), and overall best management practices for habitat enhancement, and wherever feasible, good stewardship.  Best management practices information can be obtained from websites and technical personnel from the Natural Resources Conservation Service (NRCS), Bureau of Land Management (BLM), and non-governmental professional and non-profit environmental organizations.  

2.3.1.7. Fish and Wildlife Conservation Act of 1980.  This Act (16 USC §2901-2911) encourages federal departments and agencies to utilize their statutory and administrative authority to the maximum extent possible to conserve and protect non-game fish and wildlife, and their habitats.  

2.3.1.7.1. MANAGEMENT ACTIONS:  The NRM should contact the state fish and game agency for guidance on management actions to conserve and protect non-game fish and wildlife, and their habitats. 

2.3.1.8. Bald Eagle Protection Act.  This Act (16 USC §668-668ee) establishes penalties for taking, possessing, selling, purchasing, bartering, offering to sell, transporting, exporting, or importing any bald eagle or golden eagles.  The prohibitions also apply to any part, nest, or egg.  

2.3.1.8.1. MANAGEMENT ACTIONS:  The INRMP should address the presence of either species and specify management actions accordingly in areas where either species are known to occur – either as feeding or nesting sites.  The NRM should work closely with the installation Safety and Operations offices to reduce potential BASH if bald or golden eagles are present on base or within the immediate airspace. 

2.3.1.9. Anadromous Fish Conservation Act.  This Act (16 USC §757a-757g) was passed to promote the conservation, development, and enhancement of anadromous fishing resources. 

2.3.1.9.1. MANAGEMENT ACTIONS:  The focus of land management under this Act is directed to riparian areas within states that are affected by anadromous fish resources (Pacific Northwest and north Atlantic states).  Protecting and enhancing these riparian zones can be conducive to promoting suitable habitat for these fish.  Management measures should focus on stream/creek bank protection and vegetation enhancement actions.  On-base land management activities should focus on preventing and minimizing non-point source pollution and erosion from AF actions.  Siltation of creeks negatively impacts redds (shallow gravel areas where fish eggs are laid and mature) severely lessening the survival of the fingerlings (newly hatched fish).   Siltation of creek beds also impacts aquatic macroinvertebretes, which are indicators of water quality and are critical for determining and maintaining aquatic system health.  

2.3.1.10. Marine Protection, Research, and Sanctuaries Act of 1972.  This Act (16 USC §1401 – 1444) declares that the United States will strictly limit all dumping into the ocean of any material which would adversely affect human health, welfare, or amenities, or the marine environment, ecological systems, or economic potentialities. 

2.3.1.10.1. MANAGEMENT ACTIONS:  This Act only applies to those installations within the coastal ranges.  Soil erosion and non-point source pollution, particularly fertilizers and pesticides, are the two major sources to be managed for reducing or eliminating impacts to the marine resources.  The National Marine Fisheries Service (NMFS), under National Oceanic and Atmospheric Administration (NOAA), is an agency that can assist in developing resource plans and recommending proposed corrective actions.  

2.3.1.11. Marine Mammal Protection Act of 1972.  This Act (16 USC §1361 – 1407 and §1431-1445; 33 USC §1401-1445) states policy to prevent the extinction or depletion of marine mammals as a result of man’s activities.  It further encourages the development of international arrangements for research on, and conservation of, all marine mammals. 

2.3.1.11.1. MANAGEMENT ACTIONS:  This Act protects all marine mammals ranging from manatees in FL to polar bears in AK.  Marine habitat protection and enhancement should be a focus of those installations within the coastal range.  Some installations, as a result of their mission activities (primarily noise generated from aircraft operations or weapons training) could impact marine mammals. In such situations, NRM’s should consult with the National Marine Fisheries Service (NMFS) for technical support.  

2.3.1.12. Outleasing for Grazing and Agriculture on Military Lands.  This section (10 USC 2667(d)) addresses collecting fees by federal agencies for the leasing of federal lands for grazing and agricultural purposes.

2.3.1.12.1. MANAGEMENT ACTIONS:  The Air Force maintains a reimbursable program to manage these fees. The installation NRM should monitor these leases to ensure the best management practices of these lands.  The INRMP should structure grazing or agricultural actions appropriate for the installation and the Air Force mission.  Some grazing management practices will need to account for fencing sensitive areas (critical habitat or T&E species, and /or riparian zones).  NRCS and the local county agricultural extension office are resources that can provide technical assistance.

2.3.1.13. Estuary Protection Act.  This Act (16 U.S.C. §1221 et seq.) authorizes the Secretary of Interior, in cooperation with the States, Secretary of the Army and other federal agencies to conduct an inventory and study of the nation’s estuaries, to facilitate estuary protection; conservation and restoration in a manner that maintains the balance between conserving the natural resources and natural beauty of the nation; and the need to develop these estuaries for further growth and development of the nation. The inventory and study mandates that designated agencies address: 

2.3.1.13.1. Wildlife and recreational potential of estuaries, their ecology, their value to the marine, anadromous and shell fisheries, and their esthetic value; 

2.3.1.13.2. Their importance to navigation, value for flood, hurricane, and erosion control, mineral value, and value of submerged lands; and 

2.3.1.13.3. The value of such areas for more intensive development for economic use as part of urban, commercial and industrial development 
(16 USC §1222). 
2.3.1.13.4. MANAGEMENT ACTIONS:  The NRM needs to consider best management practices minimizing all impacts to these resources (estuaries; coastal marshlands, bays, sounds, seaward areas, lagoons, and the land and waters of the Great Lakes).  Enhancement projects to these resources, such as shoreline restoration or planting of submerged aquatic vegetation (SAV), are important to the long-term vitality of these resources. 

2.3.1.14. Land and Water Conservation Fund Act of 1965.  This Act (16 USC §40 and §65) addresses the development of recreational resources – the development of a nationwide outdoor recreation plan, classification of outdoor resources, and the availability of technical assistance from the Secretary of Interior.  

2.3.1.14.1. MANAGEMENT ACTIONS:  The National Park Service (NPS) can assist the NRM in developing outdoor recreation plans in conjunction with Services for best multi-use options, and determining carrying capacity of users at recreation sites. 

2.3.1.15. Coastal Barrier Resources Act.  This Act (16 USC §3501 et seq.) restricts federal expenditure and financial assistance for development on undeveloped coastal barriers, thereby preventing the loss of human life and property from storms, minimizing federal expenditures, and protecting habitat for fish and wildlife.  Coastal barriers are landscape features that protect the mainland, lagoons, wetlands and salt marshes from the full force of wind, wave and tidal energy. The major types of coastal barriers include fringing mangroves, tombolos (sand bar islands), barrier islands, barrier spits, and bay barriers. Composed of sand and other loose sediments, these elongated, narrow landforms are dynamic ecosystems and are vulnerable to hurricane damage and shoreline recession. Coastal barriers also provide important habitat for a variety of wildlife, and are an important recreational resource.

2.3.1.15.1. MANAGEMENT ACTIONS:  This Act applies to those installations along the eastern coastline or gulf coasts whose mission may impact these resources, such as over-water firing ranges.  This Act ties closely with EO 13089 (see section 2.3.2.9) Barrier Reef Protection by limiting actions that may damage marine resources, such as land, animals, and water quality.  Close coordination with both the USFWS and the NMFS is suggested when marine mammals or critical habitat are impacted. 

2.3.1.16. The Migratory Bird Treaty Act of 1918.  (16 USC §703-712) Establishes a federal prohibition, unless permitted by regulations, to “pursue, hunt, take, capture, kill, attempt to take, capture or kill, possess, offer for sale, sell, offer to purchase, purchase, deliver for shipment, ship, cause to be shipped, deliver for transportation, transport, cause to be transported, carry, or cause to be carried by any means whatever, receive for shipment, transportation or carriage, or export, at any time, or in any manner, any migratory bird, or any part, nest, or egg of any such bird.”  It grants authority to the Secretary of the Interior to determine, periodically, when consistent with the treaty, “hunting, taking, capture, killing, possession, sale, purchase, shipment, transportation, carriage, or export of any bird, or any part, nest or egg” could be undertaken and to adopt regulations for this purpose.  Additionally, it grants authority for Department of Interior officials to enforce the provisions of this law, including seizure of birds illegally taken, which can be forfeited to the U.S. and disposed of as directed by the courts.  The law provides for establishment of fines for violation of this law, including misdemeanor charges and gives authority for States to enact and implement laws or regulations to allow for greater protection of migratory birds, provided that such laws are consistent with the respective Conventions and that open seasons do not extend beyond those established at the national level.  The law was further amended to make it unlawful to take migratory game birds by the aid of bait if the individual knows or reasonably should know that the area is baited.  These new amendments also make it unlawful to place or direct the placement of bait on, or adjacent to an area for the purpose of taking or attempting to take migratory game birds, and makes these violations punishable under title 18 United States Code, (with fines up to $100,000 for individuals and $200,000 for organizations), imprisonment for not more than 1 year, or both.  

2.3.1.16.1. MANAGEMENT ACTIONS:  If migratory birds seasonally utilize the installation, the INRMP should address habitat protection and management options to ensure their well-being.  

2.3.1.17. The North American Wetland Conservation Act.  This Act (16 USC §4401-4412, dated 13 December 1989) was promulgated to conserve North American wetland ecosystems for waterfowl, migratory birds, and fish and wildlife that depend upon such habitats.  The Act encourages partnership among public agencies and others interested to: 

2.3.1.17.1. Protect, enhance, restore, and manage an appropriate distribution and diversity of wetland ecosystems and other habitats for migratory birds and other fish and wildlife in North America; 

2.3.1.17.2. Maintain current or improved distribution of migratory bird populations; and 

2.3.1.17.3. Sustain an abundance of waterfowl and other migratory birds consistent with the goals of the North American Waterfowl Management Plan (NAWMP) and the international obligations contained in the migratory bird treaties and conventions and other agreements with Canada, Mexico, and other countries.

2.3.1.17.4. MANAGEMENT ACTIONS:  This Act regulates open water wetland habitat management with an emphasis on fish and wildlife (including waterfowl and other migratory birds).  The USFWS developed the National Wetland Inventory (NWI) to track the status of these waters and wetlands.  Funding opportunities are available when partnering with not-for-profit organizations and other federal agencies on projects compatible with the NAWMP.   

2.3.1.18. The Coastal Zone Management Act of 1972.  This Act (16 USC §1451-1464, last amended in November 1990) is the federal legislation that governs the preservation and management of coastal waters in the nation.  In relation to coastal zones, the national policy is: 

2.3.1.18.1. To preserve, protect, develop, and where possible, to restore or enhance, the resources of the nation’s coastal zone for this and succeeding generations; 

2.3.1.18.2. To encourage and assist the states to exercise effectively their responsibilities in the coastal zone through the development and implementation of management programs to achieve wise use of the land and water resources of the coastal zone, giving full consideration to ecological, cultural, historic, and esthetic values as well as the needs for compatible economic development; 

2.3.1.18.3. To encourage the preparation of special area management plans which provide for increased specificity in protecting significant natural resources, reasonable coastal-dependent economic growth, improved protection of life and property in hazardous areas, including those areas likely to be affected by land subsidence, sea level rise, or fluctuating water levels of the Great Lakes, and improved predictability in governmental decision making; 

2.3.1.18.4. To encourage the participation and cooperation of the public, state and local governments, and interstate and other regional agencies, as well as of the federal agencies having programs affecting the coastal zone, in carrying out the purposes of this Act; and 

2.3.1.18.5. To encourage coordination and cooperation with and among the appropriate federal, state, and local agencies, and international organizations where appropriate, in collection, analysis, synthesis, and dissemination of coastal management information, research results, and technical assistance, to support state and federal regulation of land use practices affecting the coastal land ocean resources of the United States.
2.3.1.18.6. MANAGEMENT ACTIONS:  Only installations within the coastal zone designated by each state are subject to this Act; other inland installations may be affected if the state designates major watersheds as important in the management of the coastal zone.  Coastal installations should consider working with their state’s Coastal Zone Commission during INRMP planning and development.  It is important to assess installation impacts on these resource areas and explore mitigation actions to lessen them.  Beach and dune habitats are critical for some T&E species and should be a consideration when developing management plans for these areas.  Multi-use management should be considered and implemented for those areas with T&E species and/or critical habitat.  For example a management goal to preserve the sea oat community on foredunes may address the sea oat habitat, beach users (swimmers and fishermen), and shore birds.  Management actions to meet this goal could be: 

2.3.1.18.6.1. Fence off the area to reduce foot traffic in the area; 

2.3.1.18.6.2. Close the beach for limited times during the growing season (when the plant is most susceptible to human activity); 

2.3.1.18.6.3. Expand the population by collecting the seed from mature stands and sowing the oats in areas with less human impact. 

2.3.1.19. The Federal Noxious Weed Act of 1970. This Act (7 USC §2801, et seq.) states that no person is permitted to move any noxious weed into or through the United States or interstate, unless such movement is: 

2.3.1.19.1. Authorized under general or specific permit from the Secretary of Agriculture; 

2.3.1.19.2. Made in accordance with such conditions as the Secretary may prescribe in a permit and in regulations to prevent the dissemination into the United States, or interstate, of such noxious weed; 

2.3.1.19.3. Develop cooperative agreements with the state agency responsible for control of noxious weeds; or 

2.3.1.19.4. Properly budget for, and manage for, noxious weed control.  

2.3.1.19.5. The federal list of noxious weeds can be viewed at http://www.aphis.usda.gov/ppq/permits/fnwsbycat-e.PDF.  Contact the local Agricultural Extension Office or county weed board for state listed noxious weeds. 

2.3.1.19.6. Amendments to the Federal Noxious Weed Act (1990). Amendments to the Federal Noxious Weed Act under the 1990 Farm Bill address “undesirable plants,” which are defined such that they include, but are not limited to, the definition of noxious weeds. The act amendments mandate that each federal agency shall designate an office or person to develop and coordinate an undesirable plants management program for federal lands under the agency’s jurisdiction (AF designee is the Armed Forces Pest Management Board); establish and fund an undesirable plants management program; implement cooperative agreements with State agencies regarding the management of undesirable plant species; and establish integrated management systems to control or contain undesirable plant species targeted under cooperative agreements.

2.3.1.19.7. MANAGEMENT ACTIONS:  Installations should have a strategy to identify, manage/control/eradicate noxious weeds with adequate budget and trained personnel.  This may be the responsibility of the NRM, or the NRM may coordinate with the Pest Management Shop and personnel to manage these weeds.  It is important to know the noxious weeds in the region, the control methods recommended by local agencies, and the impacts of these species on native ecosystems.  Noxious weeds are those plants that impact the local agricultural industry and may or may not be invasive in native ecosystems.  Most agricultural areas have Noxious Weed Boards who oversee the spread/control/eradication of these plants.  Contact the County Noxious Weed Board member, County Cooperative Agricultural Extension Service, or the NRCS for technical support in addressing noxious weed concerns.  

2.3.1.20. Nonindigenous Aquatic Nuisance Species Prevention and Control Act of 1990. This Act (16 U.S.C. §4701, enacted November 29, 1990) established a broad federal program to prevent the introduction, and to control the spread of aquatic nuisance species and the brown tree snake. The USFWS, U.S. Coast Guard (USCG), Environmental Protection Agency (EPA), Army Corps of Engineers (ACOE), and NOAA were assigned major new responsibilities, including membership on an Aquatic Nuisance Species Task Force established to develop a program of prevention, monitoring, control, and study. The Act was reauthorized in 1996. 

2.3.1.20.1. MANAGEMENT ACTIONS:  Aquatic nuisance species are fish 
(ruffe, sea lamprey, goby, zebra mussel), land animals (brown tree snake, nutria) and plant species (purple loosestrife, melaluca) that have been introduced into ecosystems (Great Lakes, San Francisco Bay, Florida, Hawaii, and Guam) throughout the United States and the world, and that have harmful impacts on the natural resources in these ecosystems and on the human use of these resources.  The NRM needs to determine if any of these nuisance species occur on the installation and manage them appropriately. 

2.3.1.21. Organic Act of 1944. This Act (7 USC §147a) authorizes the Secretary of Agriculture to detect, eradicate, suppress, control, prevent, or retard the spread of plant pests in the United States. “Plant pests” are defined such that they could include weeds if the weeds are parasitic plants (witchweed) that directly or indirectly cause injury, disease, or damage to any plant or plant product.

2.3.1.21.1. MANAGEMENT ACTIONS:  The NRM can request assistance from the Department of Agriculture in identification and control of these plant pests.  Early detection and eradication is important for the overall health of the installation’s existing habitats.   

2.3.1.22. Federal Seed Act of 1939.  This Act  (7 USC §1551-1611) regulates interstate and foreign commerce in seeds, and addresses “noxious weed seeds” that may be present in agricultural (e.g., lawn, pasture) or vegetable seed. Animal and Plant Health Inspection Service (APHIS) administers the foreign commerce provision of this act, while the Agricultural Marketing Service administers its interstate commerce provisions.

2.3.1.22.1. MANAGEMENT ACTIONS:  When purchasing native or commercial seed, installations must ensure that seed mixes and seed producers are certified as “weed-free” sources. APHIS is also a very reliable resource for control of weed pests using insects in a process known as “biocontrol”. 

2.3.1.23. Clean Water Act (CWA).  Section 404 of this Act (33 USC §1344) requires that all discharges of dredged and fill material in the waters of the United States, including wetlands, meet the requirements of EPA 404(b)(1) guidelines (40 CFR 230) and obtain water quality certification from the state (33 USC §1341) unless exempted by Congress through implementation of Section 404I.

2.3.1.23.1. MANAGEMENT ACTIONS:  Any installation with surface water (stream, creek, vernal pool, pond, tidal flats, etc) must comply with this Act for any action that places anything (fill) into or removes anything (dredge) from these systems.  Cleaning out a ditch without a permit can conceivably be a violation of this Act.  It is important to understand what water resources on the installation qualify as jurisdictional and meet the standards requiring a Section 404 permit, and the process to follow for obtaining this permit.  The INRMP should show the location of open water systems and identify any designated as jurisdictional.  Jurisdictional wetlands are those that meet three criteria determined by the ACOE: hydric vegetation (wetland plants); hydric soils (wetland soils); and hydrology (standing water for specific time during the growing season).  Consult with the ACOE during the INRMP development to determine if specific waterways are jurisdictional and what actions can, or cannot, be performed in these areas.  Some management actions may focus on enhancing wetland areas and riparian zones by cleaning up and planting upland plants above the wetland or river, or allowing limited access to these areas during waterfowl migration. 

2.3.1.24. Rivers and Harbors Act of 1899. Under this Act (33 USC §401 et seq.), the ACOE is authorized to regulate the construction of any structure or work within navigable waters under Sections 9 and 10 of the Rivers and Harbors Act.  This Act prohibits the construction of any bridge, dam, dike or causeway over or in navigable waterways of the U.S. without Congressional approval and excavation or fill within navigable waters requires the approval of the Chief of Engineers (from ACOE).  The ACOE must consider the public and private need for the activity; reasonable alternative locations; and the benefits and detriments to the public and private uses to which the area is suited.

2.3.1.24.1. MANAGEMENT ACTIONS:  During the NEPA process, the installation must determine if a Section 10 permit is required.  A Section 10 permit is needed only if the proposed project includes the construction of a wharf, pier, dolphin, boom, weir, breakwater, bulkhead, jetty, or other structure in any port, haven, harbor, canal, navigable river, or other water of the United States.  If one of these actions is planned, the permit application can be obtained from the ACOE regulatory office the installation is coordinating with on the Section 404 permit. It should be submitted after the NEPA decision document is signed, but before construction begins (called pre-construction notification).  If a Section 10 permit is required, a Section 404 permit (under the CWA) will also be required; both can be processed through the same ACOE regulatory office.  ACOE provides additional information regarding permit process and types of permits at the following website: http://www.saw.usace.army.mil/wetlands/Permits.htm.

2.3.1.25. Outdoor Recreation on Federal Lands Under this Act (16 USC §460(l)), Congress declared it to be desirable that all American citizens be assured adequate outdoor recreation resources, and that all levels of government take prompt and coordinated action to the extent practicable without diminishing or affecting their respective powers and functions (i.e. AF mission) to conserve, develop and utilize such resources for the benefit and enjoyment of the American people.  

2.3.1.25.1. MANAGEMENT ACTIONS:  The NRM should ensure the INRMP adequately addresses outdoor recreational opportunities and coordinates recommendations with the NPS, if applicable.  The NRM and Services need to work together to develop a plan providing for multi-use, year-round outdoor recreational opportunities and sustainable use of the natural resources.  FamCamp and nature trails with Watchable Wildlife stations are two such opportunities. 

2.3.1.26. Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) (7 USC §136 et seq.). The Environmental Protection Agency (EPA) regulates the manufacture and use of pesticides under this Act.  All pesticides sold in the United States must be registered and approved by the EPA. Manufacturers must submit an application to the EPA demonstrating that the proposed pesticide is effective as advertised and that it will not have an “unreasonable adverse effect on the environment.” If the EPA should determine that an already approved pesticide causes an “unreasonable adverse effect on the environment,” EPA can cancel the registration.  Application of all pesticides must be in accordance with the label. 

2.3.1.26.1. MANAGEMENT ACTIONS:  The NRM may or may not be involved in the application of pesticides (e.g. insecticides, fungicides, herbicides, algaecides, rodenticides, etc); this activity may be solely the responsibility of the Pest Management Shop.  The INRMP should address the Pest Management Plan or the Integrated Pest Management Plan (IPMP) covering non-pesticide control measures.  Open communication is critical between the Pest Management Shop and the NRM when the installation has T&E species or critical habitat concerns.  

2.3.2. Executive Orders (EOs)

All executive orders can be found at https://www.denix.osd.mil/denix/Public/Legislation/EO/toc.html.  While not all EOs relate to installation land management, the following do.

2.3.2.1. EO 11514, Protection and Enhancement of Environmental Quality.  This EO (issued on 5 March 1970 and amended by EO 11991 issued on 24 May 1977) is a Presidential order implementing NEPA.  Under this EO, the federal government must provide leadership for protecting and enhancing the quality of the nation’s environment in order to sustain and enrich human life.  Federal agencies must initiate measures needed to direct their policies, plans and programs so as to meet national environmental goals.

2.3.2.2. EO 11988, Floodplain Management. This EO (dated 24 May 1977 and amended by EO 12148, 20 July 1979) implements NEPA, the National Flood Insurance Act of 1968, and the Flood Disaster Protection Act of 1973.  Each agency must provide leadership and take action to reduce the risk of flood loss, to minimize the impact of floods on human safety, health and welfare, and to restore and preserve the natural and beneficial values served by floodplains. Each agency must evaluate the potential effects of any actions it proposes to take in a floodplain to ensure that its planning programs and budget requests reflect consideration of flood hazards and floodplain management, and to prescribe procedures to implement the policies and requirements of this order. Each agency must take floodplain management into account when formulating or evaluating any water and land use plans.  Agencies must include adequate provision for the evaluation and consideration of flood hazards in the regulations and operating procedures for the license, permits, loan or grants-in-aid programs they administer (Section 2I).

2.3.2.3. EO 11989, Use of Off-Road Vehicles (ORVs) on The Public Lands.  This EO specifies that ORVs can only be used on federal lands that have been specially designated for this type of activity.  If ORVs use is addressed in the INRMP – Outdoor Recreation Plan; these vehicles must be closely monitored to protect resources while still allowing for multi-use of the area for all users.  The NPS and the US Forest Service can assist in developing protocols for ORVs use on Air Force lands.

2.3.2.4. EO 11990, The Protection of Wetlands. This EO (dated 24 May 1977 and amended by EO 12608, dated 9 September 1987) implements NEPA in conjunction with the Clean Water Act.  This EO requires each federal agency provide leadership and take actions minimizing the destruction, loss or degradation of wetlands, and preserve and enhance the natural and beneficial values of wetlands.  To the extent permitted by law, each agency must avoid undertaking or providing assistance for new construction located in wetlands unless the head of the agency finds that there is no practical alternative to such construction (FONPA); or that the proposed action includes all practical measures to minimize harm to wetlands, which may result from such use.  In making this finding, the head of the agency may take into account economic, environmental and other pertinent factors (Section 2[a]).  Each agency must also provide opportunity for public review of any plans or proposals for new actions in wetlands (Section 2[b]).

2.3.2.5. EO 12962, Recreational Fisheries.  This EO (dated 7 June 1995) mandates federal agencies, to the extent permitted by law and where practicable, to improve the quality, function, and sustainable productivity and distribution of U.S. aquatic resources for increased recreational fishing opportunities.  It also established the National Recreational Fisheries Coordination Council.

2.3.2.6. EO 13112, Invasive Species. This EO (dated 3 February 1999) addresses the prevention of invasive species introductions, and provides for the control and minimization of impacts to the economic, ecological, and human health factors.  The EO establishes the Invasive Species Council.  The Council is responsible for the preparation and issuance of the National Invasive Species Management Plan that details and recommends performance-oriented goals and objectives and specific measures of success for federal agencies. 

2.3.2.7. EO 13148, Greening the Government through Leadership in Environmental Management.  This EO (dated 21 April 2000) mandates that environmental management considerations be a fundamental and integral component of federal policies, operations, planning, and management. The primary goal of this EO in the natural resources arena is for each agency to strive to promote the sustainable management of federal facility lands through the implementation of cost-effective, environmentally sound landscaping practices, and programs reducing adverse impacts to the natural environment.

2.3.2.8. EO 13158, Marine Protected Areas.  This EO (dated 26 May 2000) mandates strengthening the management, protection, and conservation of existing marine protected areas (MPA) and establishment of new or expanded MPA; the development of a scientifically based, comprehensive national system of MPA representing diverse US marine ecosystems and the nation’s natural and cultural resources; and avoiding harm to MPA through federally conducted, approved, or funded activities.

2.3.2.9. EO 13089, Coral Reef Protection.  All federal agencies whose actions may affect U.S. coral reef ecosystems will identify those actions that may affect U.S. coral reef ecosystems; utilize their programs and authorities to protect and enhance the conditions of such ecosystems; and to the extent permitted by law, ensure that any action they authorize, fund, or carry out will not degrade the conditions of such ecosystems. Exceptions to this section may be allowed under terms prescribed by the heads of federal agencies: during time of war or national emergency; when necessary for reasons of national security, as determined by the President; during emergencies posing an unacceptable threat to human health or safety or to the marine environment and admitting of no other feasible solution; or in any case that constitutes a danger to human life or a real threat to vessels, aircraft, platforms, or other man-made structures at sea.  Federal agencies whose actions affect U.S. coral reef ecosystems, will, subject to the availability of appropriations, provide for implementation of measures needed to research, monitor, manage, and restore affected ecosystems, including, but not limited to, measures reducing impacts from pollution, sedimentation, and fishing.  The measures will be developed in cooperation with the U.S. Coral Reef Task Force and fishery management councils and in consultation with affected States, territorial, commonwealth, tribal, and local government agencies, nongovernmental organizations, the scientific community, and commercial interests, to the extent not inconsistent with statutory responsibilities and procedures.

2.3.2.10. EO 13186, Responsibilities of Federal Agencies To Protect Migratory Birds. This EO (dated 10 January 2001) directs executive departments and agencies take certain actions to further implement the Migratory Bird Treaty Act.  The EO requires that each federal agency taking actions that have, or are likely to have, a measurable negative effect on migratory bird populations is directed to develop and implement, a Memorandum of Understanding (MOU) with the USFWS that promotes the conservation of migratory bird populations.  Under this EO, the DOI will establish the interagency Council for the Conservation of Migratory Birds to oversee the implementation of the EO.

2.3.3. DoD Policy and AF Policy

2.3.3.1. DODD 4700.4, Natural Resources Management Program (24 Jan 89).   (http://www.dtic.mil/whs/directives/corres/html/47004.htm)  This Directive prescribes policies and procedures for an integrated program for multiple-use management of natural resources on property under DoD control.
2.3.3.2. DODI 4715.3 Environmental Conservation Program (3 May 96) (http://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/Legacy/ETB/DoDI47153.htm).  This Instruction provides direction to all DoD installations with regards to managing natural resources.  

2.3.3.3. AFPD 32-70, Environmental Quality (20 Jul 94).  This directive instructs the Air Force to conserve natural and cultural resources through effective environmental planning.  The environmental consequences of proposed actions and reasonable alternatives must be integrated into all levels of decision making.  The environmental resources under Air Force stewardship will be protected and managed in the public interest.

2.3.3.4. AFI 32-7064, Integrated Natural Resources Management.  This instruction addresses the management of natural resources on Air Force properties to comply with federal, state and local standards.  This instruction provides Major Commands (MAJCOMs) and installations a framework for documenting and maintaining the Air Force natural resources management program.  The primary objective of Air Force natural resources program is to ensure continued access to the land and airspace required to accomplish the Air Force mission by maintaining these resources in a healthy, sustainable condition.  MAJCOMs may provide additional implementing guidance in their supplemental publication to this instruction.  All references to MAJCOMs in this AFI include the Air National Guard Readiness Center and other agencies designated as “MAJCOM” equivalent by HQ USAF.
2.3.4. Other

2.3.4.1. DoD Memorandum of Agreements (MOA)

2.3.4.1.1. Ecosystem Management (https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/MOA/DOD/note5.html).  The federal government should provide leadership in, and cooperate with, activities fostering the ecosystem approach to natural resource management, protection, and assistance.  Federal agencies should ensure they utilize their authorities to facilitate and not pose barriers to the ecosystem approach.  Consistent with their assigned missions, federal agencies should administer their programs in a manner sensitive to the needs and rights of landowners, local communities, and the public.  Federal agencies should work with these groups to achieve common goals.  An ecosystem is an interconnected community of living things that includes humans, and the physical environments within which they interact.  The ecosystem approach is a method for sustaining or restoring ecological systems, and their functions and values.  It is goal driven, and is based on a collaboratively developed vision of desired future conditions integrating ecological, economic, and social factors.  The ecosystem approach is applied within a geographic framework defined primarily by ecological boundaries. The goal of the ecosystem approach is to restore and sustain the health, productivity, and biological diversity of ecosystems and the overall quality of life through a natural resource management approach integrated with social and economic goals. 

2.3.4.1.2. Endangered Species (https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/MOA/DOD/note4.html). This MOA establishes a general framework for cooperation and participation among federal agencies in the exercise of their responsibilities under the ESA.  These agencies will work together and with appropriate involvement of the public, states, Tribal governments, and local governments.  The aim is to achieve the common goal of conserving species listed as threatened or endangered under the ESA by protecting and managing their populations and the ecosystems upon which those populations depend (critical habitat).  Federal agencies will work together to achieve the common goals of conserving federally listed species (threatened or endangered) under the ESA; using existing federal authorities and programs to further the purposes of the ESA; and improving the efficiency and effectiveness of the interagency consultations conducted pursuant to section 7(a)(2) of the ESA.  Conservation Agreements will be developed for species and/or critical habitats selected by the cooperators using an agreed upon method of priority setting and in full consideration of budgetary feasibility and respective agency missions.  Coordinating with other land management agencies is strongly recommended for adequate protection of these species across their ranges, and to ensure appropriate management of these resources for long-term survival. 

2.3.4.1.3. Native Plant Conservation (https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/MOA/DOD/note3.html). This MOA establishes and describes the function of a Federal Native Plant Conservation Committee.  The Committee will identify priority conservation needs for native plants and their habitats and coordinate program implementation for addressing those needs.  A native plant species is one occurring naturally in a particular region, state, ecosystem, and habitat without direct or indirect human interventions. Recognizing that native plant species are of aesthetic, ecological, educational, historical, recreational, and scientific value to the nation and its people, the Committee’s priorities will be driven by the following vision: for the enduring benefit of the nation, its ecosystems, and its people, to conserve and protect our native plant heritage by ensuring that, to the greatest extent feasible, native plant species and communities are maintained, enhanced, restored, or established on public lands, and that such activities are promoted on private lands. 

2.3.4.1.4. Watchable Wildlife (https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/MOA/DOD/note1.html) The purpose of this MOA is to provide a framework for cooperative activities necessary to develop, implement, maintain, and enhance a Watchable Wildlife Program on federal and state lands.  The MOA specifies the respective roles and responsibilities of the cooperating organizations and agencies. Such a cooperative arrangement has many benefits, including enhanced educational opportunities, increased public participation, and increased availability of resources.  

2.3.1.5 Student Conservation Association (SCA).  The SCA is an organization that provides students practical environmental stewardship experiences.  This is a cooperative agreement between the Air Force and the SCA created under the Sikes Act Improvement Amendment to provide DoD agencies with ecological services from non-governmental organizations.  This cooperative agreement establishes a mutually advantageous arrangement whereby the Air Force may obtain assistance from the SCA to implement multiple-use Air Force natural resource management and historic research programs on its installations, while providing meaningful work experiences to participants in the SCA, and promoting the conservation ethic of both parties.  HQ AFCEE/EC is the Air Force POC for this cooperative agreement, and coordinates funds transfer (MIPR) to the US Army Medical Research Acquisition Activity, Ft. Dietrich.  A fact sheet detailing this process is available upon request from HQ AFCEE/EC or from the ECS webpage. 
2.4. Funding

2.4.1. Legacy (http://www.dodlegacy.org/dod/plegacy.nsf):  This program was established in 1990 when Congress passed legislation to provide financial assistance to DoD efforts in preserving natural and cultural heritages.  This program helps installations protect and enhance resources while supporting the military mission.  Three guiding principles of the Legacy program are stewardship, leadership, and partnership.  

2.4.1.1. National Public Lands Day (http://www.neetf.org/publiclands/legacyapplication.PDF).  Funds are available for base-level projects (up to six thousand per installation) to support the goals of National Public Lands Day (NPLD) for any DoD site. The goal of NPLD is to improve the quality of public lands and to educate the public about natural resource issues and stewardship.  NPLD is held annually in September. Military installations permitting public use of facilities for recreation, and wish to participate in NPLD, are eligible to apply for DoD Legacy funds of up to $6,000. The deadline for applications is in early May. Funds may be used for tools and equipment, materials, and enhancements such as trail materials, interpretive signs, and information kiosks.  

2.4.1.2. Pulling It Together (PTI) (www.nfwf.org/programs/pti.htm). This is a joint effort between the USDA, DoD, DOI, and the National Fish and Wildlife Foundation (NFWF) (administrator of grant) to provide regional projects for control of invasive and noxious plant management.  Deadline for submissions is early November, PTI project proposals must be management oriented, rather than educational, a full description is available on the following web page (http://www.nfwf.org/programs/pti.htm).  This initiative provides a means for federal agencies to be full partners with state and local agencies, private landowners, and other interested parties in developing long-term weed management projects within the scope of an integrated pest management strategy.  The goals of PTI are to prevent, manage, or eradicate invasive and noxious plants through a coordinated program of public/private partnerships; and to increase public awareness of the adverse impacts of invasive and noxious plants. 

2.4.2. Air Force Reimbursable Accounts:  These funds are managed by the HQ AFCEE/EC Reimbursable Accounts Manager and IAW AFI 32-7064, Chapter 15.  Funds generated from the sale of forest and agricultural products, grazing/cropland outleases, and the collection of hunting, fishing, trapping and other outdoor recreation fees may be reimbursed to commands and installations to support natural resources programs under certain conditions set forth by law.  HQ AFCEE/EC is responsible for the administration and management of reimbursable conservation program funds.  Fact sheets for each of the different reimbursable accounts are available on the Conservation Program Support web page (http://www.afcee.brooks.af.mil/ec/echome.asp).

2.4.3. Grants (National Fish and Wildlife Foundation): (http://www.nfwf.org/about.htm)

The National Fish and Wildlife Foundation (NFWF) supports the conservation of native fish, wildlife, plants and their habitats by attracting diverse investments to conservation and encouraging locally supported stewardship on private and public lands. Congress created the Foundation in 1984 to benefit the conservation of fish, wildlife, and plants, and the habitat on which they depend.  The DoD is eligible for these funds when strong regional partnerships are built.  Installations should work with local environmental grassroots groups and non-profit organizations to get maximum benefit from the conservation project.  Grant application guidance and examples are available from either the NFWF or Legacy homepages.  

Chapter 3

MANAGEMENT OBJECTIVES BY HABITAT

3.1. Introduction. The primary consideration of managing any habitat on Air Force property is how the management of the habitat affects the Air Force mission.  The NRM must determine the habitats present on the installation and how best to manage those habitats in concert with mission requirements.  Managing habitats requires the NRM to first know the characteristics of each habitat type.  Table 3.1. describes the variety of habitat types found in North America and suggests management actions.  Habitats are broken down into aquatic or upland.  Upland habitats are those above the influence of ground or surface water and represent vegetation indicative of drier sites. 

TABLE 3.1. Habitats and Management Actions.

	HABITAT
	HABITAT DESCRIPTION
	MANAGEMENT ACTIONS

	Wetlands – Freshwater
	Wetland is a generic term that includes a number of specific ecosystems under a variety of names:  bayou, bog, bottomland, fen, floodplain, mangrove, marsh, moor, muskeg, playa, peatland, pocosin, pothole, seep, slough, spring, swamp, swale, vernal pool, wet meadow and wet prairie.  They are found worldwide, even in desert habitats.  Most are in the transitional zone between open water and terrestrial or upland habitats.  Inland wetlands are common on floodplains along rivers and streams (riparian), in isolated depressions surrounded by dry land, and along the margins of lakes and ponds.

Wetlands are valuable natural resources, which provide a variety of ecological benefits and functions: improved water quality, reduced flood and storm damage, fish and wildlife habitat, and hunting and fishing opportunities. 
	Minimize all impacts to the wetland area and adjacent upland. For those wetlands that are impacted, focus on restoring hydrology to the area, planting the area using appropriate native wetland species, controlling invasive species, and establishing a monitoring program to ensure a functioning wetland.  

Use the following prescriptions: 

Prescribed fire to control invasive species

Models, such as hydrogeomorphic analysis (HGM) or wetland evaluation technique (WET) or any state sponsored models, to define functions and establish baselines and boundaries 

Adaptive management to determine if the wetland is functioning to meet INRMP goals and objectives

	Wetlands – Saltwater
	Coastal wetlands are found in areas of varying salinity and include unvegetated mud flats, sand flats, marshes, estuaries and mangrove swamps. These areas also have a variety of commonly known names: estuary, sandy or rocky shores, barrier islands, tide pools, mudflats, saltmarsh and mangrove forests.  They all have one thing in common – the hydrology that supports them has greater than 5 percent salt content and the plants found in these areas have adapted to this salinity. 

These areas are natural buffers between land and ocean.  The resilient salt marsh soils and vegetation absorb floodwaters and dissipate the energy from storm surges.  They protect mainland resources from the force of heavy storms.  
	See Management Actions for Wetlands – Freshwater.

	Open Water or Deepwater 
	These habitats differ from wetlands in that they are permanently flooded lands.  Cowardian (1979) formed five major classes of deepwater or open water wetlands: Marine, Estuarine, Riverine, Lacustrine, and Palustrine.  

Marine System consists of the open ocean overlying the continental shelf and its associated coastline. This habitat is exposed to the waves and currents of the open ocean.  Salt content exceeds 30 percent, with little or no dilution except outside the mouths of estuaries (freshwater feeds into the estuary from the upland watershed). Shallow inlets or bays without freshwater inflow, and coasts with exposed rocky islands that provide the mainland with little or no shelter from wind and waves, are also considered part of the Marine System because they generally support typical marine life. 

Estuarine System is found at the intertidal zone between freshwater wetlands and open salt water.  These areas are usually semi-enclosed by land but are open or partly open to open ocean.  It is common to have ocean water diluted by freshwater runoff from the land.    The Estuarine System includes both estuaries and lagoons. One or more of the following forces affects estuarine water regimes and water chemistry: oceanic tides, precipitation, freshwater runoff from land areas, evaporation, and wind.

Riverine System includes all wetlands and deepwater habitats contained within a channel. A channel is “an open conduit either naturally or artificially created which periodically or continuously contains moving water, or which forms a connecting link between two bodies of standing water” (Langbein and Iseri 1960).  
Lacustrine System includes wetlands and deepwater habitats with all of the following characteristics: (1) situated in a topographic depression or a dammed river channel; (2) lacking trees, shrubs, persistent emergents, emergent mosses or lichens with greater than 30% surface coverage; and (3) total area exceeds 8 ha (20 acres).  These systems are permanently flooded lakes and reservoirs (e.g., Lake Superior), intermittent lakes (e.g., playa lakes), and tidal lakes with ocean-derived salinities below 0.5% (e.g., Grand Lake, Louisiana). Typically, these are extensive areas of deep water and have considerable wave action. 

Palustrine System includes all non-tidal wetlands dominated by trees, shrubs, persistent emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived salts is below 0.5%.   This system was developed to group the vegetated wetlands traditionally known as: marsh, swamp, bog, fen, and prairie; and also includes the small, shallow, permanent or intermittent water bodies often called ponds or vernal pools. Palustrine wetlands may be situated along the shores of lakes, river channels, or estuaries; on river floodplains; in isolated catchments; or on slopes. They may also occur as islands in lakes or rivers.
	Minimize all impacts to the shoreline (bank) and adjacent upland. For those open water habitats impacted, focus on controlling invasive aquatic species (both plant and animal) and establishing a monitoring program to track water quality of the open water system. 

Use the following prescriptions: 

Prescribed fire to control shoreline invasive species and Integrated Pest Management to control aquatic species

Models (state sponsored) to define functions and establish baselines and boundaries 

Adaptive management to determine if this habitat is functioning to meet INRMP goals and objectives

	Riparian 
	Riparian comes from the Latin word ripa, which means bank; literally “something that lives on the bank of a river or other body of water.”  Riparian zones are areas of transition between aquatic and upland ecosystems, and they serve a variety of functions such as stabilizing riverbank soils; reducing the impact of non-point source pollution and erosion by absorption of some chemicals, sediments and suspended solids; retaining floodwaters after heavy rains or snowmelts; and replenishing groundwater sources. 
	All management decisions should consider the function of the riparian zone – erosion control, water holding capacity, recreation – and ensure those functions are not compromised.  Management actions should focus on restoring a buffer along the waterway, removing and controlling invasive species, and increasing biodiversity by planting native species from the local area. 

Use the following prescriptions: 

Prescribed fire to control invasive species or limited herbicide application 

Models (state sponsored) to define functions and establish baselines and boundaries

Adaptive management to determine if the riparian zone is functioning to meet your INRMP goals and objectives



	Grasslands
	Grasslands are the largest of the natural vegetation complexes covering the Earth’s surface.  They are delineated by the amount of precipitation (10”-30” per year) and temperature ranges.  North American grasslands consist of approximately 7500 plant species, predominantly grasses with numerous grass-like plants, forbs, and woody perennials.  Grasslands are noted for their fertile soil thus making them attractive to farming and grazing activities. 

All grasslands fall in one of three categories:  

a) The Tall Grass Prairie lies mainly in the eastern portion of the Midwest. The grasses here often grow to be five feet tall, with a root mass of similar length. The annual rain totals here approach 30 inches.

b) The Mixed Grass Prairie lies mainly in the middle portion of the Midwest. The grasses here often grow to be two and three feet tall; with large root masses. Rainfall in this area is typically 15 to 25 inches per year.  Found on very fertile soils. Large ungulates present.

c) The Short Grass Prairie lies mainly in the western portion of the Midwest, hugging the coast of the deserts and the Rocky Mountains into Canada. The grasses here grow to be no more than two feet tall. There is usually little more than ten inches of rain per year in these short grass prairies, because they are in the rain shadow of the Rocky Mountains. Prairie Dogs are common in this area.
	Minimize impacts to this habitat; management focus should be directed to controlling invasive species, to increasing biodiversity by re-introducing native species, and to maintaining open grassland area (reducing shrubs/trees from moving into the grassland).

Use the following prescriptions: 

Prescribed fire to control invasive species and push back trees and shrubs from encroaching into grassland

Models to define functions and establish baselines and boundaries 

Adaptive management to determine if the grassland is functioning to meet your INRMP goals and objectives

	Dunes
	Coastal dunes are commonly associated with coastlines, and there are many technical terms used to describe the physical make-up of these dunes:  beach, foredunes, backdunes, and upland or new ecosystem (ridge formation). 

All coastal dune ecosystems support a set of living species. Small birds, reptiles, crustaceans, and other coastal species commonly call the coastal dunes their home. As the dune system moves from the foredunes toward the backdunes, with their increased vegetation, the ecosystem becomes more complex, supporting a larger amount of species, thus increasing in biodiversity.

Inland dunes can be found in mountain regions where the dunes transition to the cliff face or in more open desert habitats  (Sonoran and Chihuahuan deserts).
	Minimize or avoid impacts to this habitat.  Keep all impacts localized and restricted in area.  Dunes have a thin, delicate crust that forms on the surface of the ground; when this crust is disturbed it opens area exposed to wind erosion and takes a long time to reform sealing off the eroded area. 

Coastal dunes may need to have the beach recharged with sand if the impacts to the area are causing the beach and foredunes to become unstable.  The foredunes and backdunes vegetation establishment is precarious and should be protected as much as possible.

Use the following prescriptions: 

Invasive species control is critical

Recharging beach sand

Adaptive management to determine if the dune habitat is functioning to meet your INRMP goals and objectives

	Desert
	Deserts are generally depicted as hot, dry desolate landscapes, with low biodiversity and blowing sand dunes.  That is not always true.  Deserts cover about one fifth of the Earth’s surface and occur where rainfall is less than 50 cm/year (20 in/yr).  Although most deserts, such as the deserts of the southwestern U.S. (Mojave, Sonoran, and Chihuahuan), occur at low latitudes, another kind of desert, cold deserts, occur in the basin and range area of Utah and Nevada (Great Basin). Most deserts have a considerable amount of specialized vegetation, as well as specialized vertebrate and invertebrate animals. Soils often have abundant nutrients because they need only water to become very productive but have little or no organic matter. Disturbances are common in the form of occasional fires or cold weather, and sudden, infrequent, but intense rains that cause flooding.  

There are relatively few large mammals in deserts because most are not capable of storing sufficient water and withstanding the heat. Deserts often provide little shelter from the sun for large animals. The dominant animals of warm deserts are predominantly reptiles. Mammals are usually small, like the kangaroo rat of North American deserts. 
	Land management actions in these habitats should focus on minimal impact to the vegetation, implementing measures to reduce erosion, and revegetation of native species.  If possible, transplant valued native species before any major construction activity on affected sites.

Use the following prescriptions: 

Revegetate using native species to increase biodiversity of the area

Supplemental watering as needed in revegetated areas

IPM to control invasive species

Models to define functions and establish baselines and boundaries 

Adaptive management to determine if the desert habitat is functioning to meet INRMP goals and objectives


	Chaparral or Shrub-steppe
	Chaparral is a shrub-dominated vegetative community, located in CA, AZ to northeastern Mexico, with other growth forms (trees, forbs, and grasses) a minor constituent of the habitat.  Species composition depends on available moisture, slope/aspect, elevation, latitude and fire history.  There are over 100 species of shrubs associated with chaparral
	Avoid or minimize impacts to these habitats.  Localize impacts as much as possible. 

Use the following prescriptions: 

Revegetate using native species to increase biodiversity of the area

Prescribed fire is critical in the control invasive species and for long-term sustainability 

Models to define functions and establish baselines and boundaries 

	Tropical and Sub-tropical
	Tropical and sub-tropical habitats are characterized by the greatest diversity of species. They occur near the equator (tropical) or adjacent latitudes from the equator (sub-tropical).  One of the major characteristics of these habitats is their distinct seasonality: winter is absent, and only two seasons are present (rainy and dry).  The temperature is on average 68-77° F and varies little throughout the year.  Precipitation is evenly distributed throughout the year, with annual rainfall exceeding 75 inches.  Soils are nutrient-poor and typically acidic. Decomposition is rapid and soils are subject to heavy leaching.  Overstory is multilayered and continuous, allowing little light penetration to understory and ground level.  Flora is highly diverse: one square kilometer may contain as many as 100 different tree species. Trees are >75 feet tall, with buttressed trunks and shallow roots, mostly evergreen, with large dark green leaves. Plants such as orchids, bromeliads, vines (lianas), ferns, mosses, and palms are present in tropical forests.
	Minimize impacts to the soils and vegetation.  While the habitat may seem heavily vegetated, tropical soils are nutrient poor and it is difficult to establish desirable vegetation.  Therefore, management actions should focus on the exclusion of and eradication of invasive species (both plants and animals), in particular the Argentine ant on Maui.  

Use the following prescriptions: 

Revegetate using native species to increase biodiversity of the area and reduce soil erosion

IPM to control invasive species

Models to define functions and establish baselines and boundaries 

Adaptive management to determine if the tropical/subtropical habitat is functioning to meet your INRMP goals and objectives



	Artic and Tundra
	This ecosystem refers to those areas beyond the climatic limit of a boreal forest (or taiga) and tree line.  This zone often has small pockets of trees with the uplands dominated by prostrate shrubby vegetation.  Soils are permanently frozen (permafrost), with only the upper 6 inches or so (20-60 cm) thawing in summer months.  Between sub-zero temperatures and permafrost, the vegetation has a very short growing season to grow, flower, set seed, and die.  Most don’t consider this region to be more than a monotonous landscape with a limited number of vascular plants and cryptogams (moss and lichens) but in reality, the artic tundra is as diverse as short-grass prairies or Pacific coast forests.  These landscapes have a total plant cover of 80-100%, including an abundance of cryptogams in most sites.
	Due to the extreme conditions where this habitat is found, it is utmost important to minimize or avoid all impact to the vegetation and soils. 

Use the following prescriptions: 

Revegetate using native species to increase biodiversity of the area 

IPM to control invasive species

Models to define functions and establish baselines and boundaries 

Adaptive management to determine if the artic/tundra habitat is functioning to meet your INRMP goals and objectives


Chapter 4

MANAGEMENT PRESCRIPTIONS

4.1. Introduction. This section covers management prescriptions the NRM can take to implement the INRMP.  Management prescriptions are practices or actions selected to accomplish specific land or resource objectives as specified in the INRMP.  This section covers the means to measure the effectiveness of the management prescriptions utilized by the NRM.

4.2. Adaptive Management. Adaptive management is a 6-step cyclic process: 1) Assess Problem, determine what resources are affected; 2) Develop a Plan, goals, objectives, and desired outcomes; 3) Implement Plan; 4) Monitor and gather information; 5) Evaluate lessons learned; 6) Adjust management actions as necessary.

4.2.1. Why is adaptive management important to the NRM?  Adaptive management provides a means for managing the natural resources on the installation to meet ecosystem management goals in concert with the Air Force mission.  Legal mandates are the most influencing drivers directing federal agencies to “effectively manage” their resources.  There are a number of Acts that specify maintaining inventories and monitoring resources:  Federal Lands Policy and Management Act requires public lands to be “periodically and systematically inventoried” (§ 102 [a]), and “the inventory shall be kept current so to reflect changes in conditions and to identify new and emerging issues and their values” (§ 201 [a]). NEPA requires a monitoring component in the analysis of proposed actions and the impact of those actions on the natural environment, primarily wetland habitats and T&E species and critical habitats. The Sikes Act, requires federal facilities (e.g. Air Force installations) to develop and implement an INRMP with clear, measurable goals and objectives. The ESA requires federal agencies to carry out programs for the conservation of T&E species.  To do this, installations need to develop a baseline survey of the T&E species population and map the critical habitat boundaries. 

4.3. Monitoring. Monitoring is the repetitive process of observing the status of a resource over time and collecting and annotating pertinent data (measurements).  It is used to evaluate changes in conditions representing progress toward meeting a stated management goal or objective.  Monitoring is applicable to the management of all natural resources – plants, animals, and habitats. Proper recordation and management of data using spreadsheets, relational databases, and geographic information systems (GIS) is critical in assessing progress made in meeting management goals and objectives.  

4.3.1. Monitoring Types: Various types of monitoring can be used on conservation programs.  Young (1992) identified six common types:  

4.3.1.1. Trend refers to monitoring environmental condition changes on a regional or national scale.  Trend data can be helpful in assessing the overall effectiveness of management strategies.  

4.3.1.2. Baseline monitoring characterizes existing biotic and abiotic conditions for the purpose of establishing an information base for planning, or future comparisons.  The intent of baseline monitoring is to identify temporal and spatial variability within an ecosystem, biological community, or population.  Biological inventories are a form of baseline monitoring.  This could be the most beneficial to installations in developing their management plans.  

4.3.1.3. Implementation involves assessing whether management actions were carried out in accordance with the management plan.  The most common application of implementation monitoring is determining if mitigation measures were implemented as specified in an EA, planning document, permit, or contract.  This monitoring type is more administrative and does not involve ecological measures.  It can be used to validate and track INRMP implementation.  

4.3.1.4. Effectiveness monitoring is used to assess whether a particular activity or project has achieved the desired or predicted effect.  Where management objectives are specific and quantifiable, effectiveness monitoring involves determining if those objectives have been attained.  The NRM will most likely use this monitoring type to measure the success of INRMP objectives.  

4.3.1.5. Validation is used to assess and quantify the effectiveness of monitoring activities in detecting true ecological changes.  It is also used as part of the evaluation of ecological or other types of models utilized as a framework for management planning.  The data set used to validate a model must be different from the data set used to construct and calibrate the model.  This provides an unbiased evaluation of performance.  

4.3.1.6. Compliance monitoring is used to determine if specified legally defined standards, regulations, specific pollution discharge, or Section 404 permit requirements are being met.  Criteria can be numerical or qualitative.  

4.3.1.7. These monitoring types are not mutually exclusive.  Individual monitoring programs can be hybrids (combinations of different types), designed to meet several management objectives. (Leslie, et. al. 1996)

4.3.2. Sampling. Sampling is a survey of a small but representative part of a population of vegetation for obtaining an estimate of some characteristic of the whole, e.g. age distribution or presence of a species.  Table 4.2. is example of a management objective from an INRMP.

Table 4.1. Manage for a sustainable population of a particular plant.

	Management Objective
	Increase the total number of individual plants within the total population by 45% between 2003-2006.



	Management Action:
	Decrease mowing of the site before and during bloom thus allowing the plants to flower, set seed, and disperse seed before disturbance.



	Management Response:
	If the total number of individuals fails to increase, alternatives to current management (timing of mowing, application of herbicides) will be assessed, changed, and implemented in 2007.




4.3.2.1. Measuring and Monitoring Plant Populations (Elzinga, et. al. 1998) is an excellent reference for determining how to establish management goals and objectives, and for setting up a monitoring plan to determine the success of meeting those objectives.  This reference is very thorough in the basics of monitoring and sampling.  It is available from the Bureau of Land Management, National Business Center, BC-650B, POB 25047, Denver, CO 80225-0047 or from their website: http://www.blm.gov/nstc/library/techref.htm (download printable PDF version)

4.3.3. Inventorying. Inventorying is considered a point-in-time measurement of natural resources to determine habitat location and/or condition.  For endangered plants, inventories may be designed to do the following: 

4.3.3.1. Locate and record known or new populations of the species across the installation; 

4.3.3.2. Determine the total number of individuals of each species present on the installation; 

4.3.3.3. Locate all populations of T&E or rare plant species within a specific area (the Region of Influence from a NEPA analysis); 

4.3.3.4. Locate all T&E or rare species within a specific habitat type; 

4.3.3.5. Assess and describe the habitat of a T&E or rare species (slope, aspect, elevation, soil, associated species); or 

4.3.3.6. Assess threats (existing and potential) to a population.  

4.3.4. The data gathered during an inventory can be used as baseline data for future monitoring and sampling efforts.  It may be similar to data collected during a monitoring event.  Utilizing a GIS for data storage is an ideal method for an installation NRM to maintain inventory data.

4.4.  Geographic Information System (GIS). GIS is a tool the NRM can use in the management of habitats and species.  Currently, GIS is primarily used for producing maps and less frequently for management applications or analysis. GIS is a timesaving, highly interactive map analysis and manipulation tool that enables the user to “see” relationships between diverse geographical data layers (maps).  NRMs should exploit GIS where data analysis applications will benefit program execution.  

4.4.1. Read and Gough (1996) provide diverse examples of how GIS can be applied to relationships between hydrological and biological resources.  Though these examples may not be applicable for all installations, they illustrate of how GIS is being utilized as an analysis tool.

4.4.1.1. For long-term riparian monitoring data (vegetation transect and hydrological), GIS was useful in showing the distribution of wetland indicators in relation to distance from stream.  Data was collected over a period of years allowing the land manager to assess the changes over time of the distribution of the wetland indicators.  These changes are important for planning future activities within the floodplain.

4.4.1.2. A habitat analysis for the Santa Ana River woolly star, an endangered plant, determined that this plants’ life cycle was definitively linked to flooding frequency and diversity in successional stages of alluvial terraces within the floodplain.  This habitat analysis compared two unrelated data sets, flooding frequency and diversity in life stages within the floodplain of the Santa Ana River.   By overlaying these datasets with species population data, the user saw that the overlapping areas represented the majority of the woolly star population. 

4.4.2. The federal government is a leader in utilizing GIS. One such agency, the National Biological Service (NBS) (http://mapping.usgs.gov/), gathers, analyzes, and disseminates biological information in supporting sound management of the nation’s natural resources.  Current GIS technologies in use at NBS’s Southern Science Center (SSC) provide natural resource managers with on-line data and computerized techniques necessary to make informed decisions. GIS activities at SSC include compilation and analysis of digital databases for monitoring of natural resources; integration and transfer of databases with existing digital databases from various sources into a comprehensive GIS and development of multifunctional decision support systems for natural resource managers (Johnson, et.al. 1995).  NRMs can access data from the SCC by going to their website, determining what is needed, and requesting the data.  Some of the data may have a fee but most is free to federal agencies. 

4.4.3. GIS and remote sensing technologies are also being developed to help meet a growing demand for up-to-date information in resource management and environmental protection (Michelson 1993).  The book, Remote Sensing Imagery for Natural Resources Monitoring, Wilkie and Finn (1996) discusses remote sensing imagery, how to get started (determining what you need) and how to apply this data.  There are other of websites, texts, and courses available, and it is recommended the NRM take advantage of this technology for resource management.  
4.5. Habitat or Ecological Restoration. Restoring habitats contributes to restoration of the composite ecosystem as well.  There are many definitions in the scientific community regarding habitat or ecological restoration; however, the most inclusive definition to date is from the Society of Ecological Restoration (2000):  Ecological restoration is the process of assisting the recovery of an ecosystem that has been degraded, damaged, or destroyed.  The Society of Ecological Restoration (SER) has two invaluable resources on habitat restoration, SER Primer on Ecological Restoration (SER, 2000) (http://www.ser.org/Primer.pdf), and Guidelines for Developing and Managing Ecological Restoration Projects (http://www.ser.org/reading.php?pg=guidelines).

4.5.1. Each habitat type has unique characteristics, and it is important to use the appropriate restoration approach for each type.  For example, the Stream Corridor Restoration (The Federal Interagency Stream Restoration Working Group, 1998) thoroughly explains the principles and processes necessary for restoring a stream corridor or riparian zone.  First a description of the processes, characteristics and functions of a stream corridor is explained. Second, a discussion of disturbances affecting the habitat is presented.  Third, the development of a restoration plan, from establishing a working group, developing goals and objectives, designs, implementation, monitoring and evaluating and adaptive management is explained.  Lastly, an application of restoration principles is demonstrated.  Additionally, the appendices provide useful information for practitioners.  

4.5.2. One of the current trends in habitat restoration is to look at the processes (the big picture).  It begins with repairing the individual processes (water cycle) and then supplying the site with appropriate plant material. Most sites will recover with little to no effort after the processes are restored and functioning.  Repair to the habitat can take place once the processes are stabilized.

4.6. Prescribed Burn.  A prescribed burn is a controlled application of fire for the purpose of achieving environmental management goals.  Diverse habitats (coniferous forest versus prairie grassland) will react to prescribed burns differently.  There are many reasons to conduct a prescribed burn: improve wildlife habitat; improve growing conditions for vegetation; eliminate non-native, cold season vegetation (i.e. invasive weeds); lessen competition from woody species thus promoting growth of prairie species; improve wildlife habitat; stimulate fire-dependent species to break seed dormancy and stimulate growth; reduce burnable fuels build-up (serious safety issue on some bases); and enhance and conserve biodiversity.

4.6.1. Various sources of information are available to the NRM when making a decision to conduct a prescribed burn.  The local State Forest office, National Forest Supervisors office, county cooperative extension agent, or county NRCS office are sources the NRM can contact for information.  A useful web resource on the effects of fire on flora, fauna, and potential natural vegetation types is the Forest Services Fire Effects Information System (FEIS).  It explains the effects of fires, both prescribed and natural, on the ecosystem and components of the ecosystem.  Access this website at: http://www.fs.fed.us/database/feis/.  

4.7. Invasive Species Controls. The greatest threat to native species is the loss of viable habitat.  Invasion of non-native species is a major component of habitat loss and decline in biodiversity.  Therefore, it is important to protect existing habitats from invasive species, either plants or animals. Invasive species generally become more aggressive outside their native ecosystems where they contend with their natural competition (plants and wildlife).  Hence, natives are displaced through the creation of biologically poor, unstable ecosystems causing biodiversity to be reduced and the system likely to collapse.  Invasive plants often have characteristics permitting them to rapidly invade new territories and out-compete native plants for light, water, and nutrients (Westbrooks, 1991).  Characteristics include: early maturity; profuse reproduction by seeds/vegetative structures; seed dormancy ensuring periodic germination and preventing seedlings from sprouting during unfavorable conditions, such as drought; high adaptability to spread; features that cause physical injury and repel animals; production of biological toxins suppressing the growth of other plants (allelopathy); roots or rhizomes with large food reserves; and high photosynthetic rates.

4.7.1. According to Westbrooks (1991), some insidious effects of exotic species (both plants and animals) include degradation and disruption of the natural ecosystem functions as a viable habitat; displacement or replacement of native species, both plants and animals, leading to possible extinction of a species; disruption in nutrient and fire cycles; changes in pattern of plant succession; deletion of soil mineral resources normally available to native species; depletion of water resources normally available; degradation of fish and spawning habitat due to soil erosion; reduction of much-needed winter forage for animals living in cold climates; transformation of landscape features (e.g. cryptogrammic crust as soil binder and stabilizer); and control of particular invasive species may be cost prohibitive and/or labor intensive.

4.7.2. Control Options. There are many factors to be considered before determining the preferred method to control and/or eradicate invasive species on Air Force installations. Before selecting a control method, it is important to assess the impacts of the control measures versus the option of not controlling the invasive species.  The control of some invasive species is not always an environmentally-sound option.  However, if after assessing the impacts of control and determining that controlling the invasive species is more beneficial than not controlling the invasive species, consider the following control options.  Controlling weeds poses a special dilemma.  Once a weed infestation is identified, it is often already so large that containment becomes too difficult and expensive. Introducing biological controls, such as insects or diseases to suppress populations has been shown to be effective in slowing the spread of weeds but generally cannot eradicate the infestation. Using machines or manually pulling weeds is effective with smaller infestations if done carefully to avoid spreading seeds. Herbicides can be effective in controlling and stopping the spread of weeds if the infestations are detected early. Land managers should take an integrated approach, using a combination of these methods. (Rieben, 1996)

4.7.3. Prevention. The best management option is preventing the introduction of invasive species into the ecosystem. Most of the weed problems today could easily have been prevented with a little pre-planning and better understanding of how introduced species can flourish in new environments.  Some prevention measures are use only native species from the local watershed when reseeding disturbed areas; wash construction equipment and trucks arriving and leaving the work site; closely inspect all transportation vehicles when leaving a contaminated site; educate base personnel about “dangers” of non-native invasive vegetation and animals, (most are used in landscaping projects or brought onto base as pets and released); and educate agricultural leasees on the importance of controlling weed introduction through livestock feed or crop seed.

4.7.3.1. The USFS has an excellent reference for preventing or limiting the introduction of noxious weeds onto National Forest lands (Guide to Noxious Weed Prevention Practices U.S. Department of Agriculture, Forest Service, Version 1, July 5, 2001; at: http://www.invasivespecies.gov/toolkit/wpps_07052001_final.doc).  The Nature Conservancy (TNC) also has an on-line reference suggesting various management and control options for invasive species (http://tncweeds.ucdavis.edu/handbook.html). 

4.7.4. Containment/Control.  Once an invasive species population is detected and its distribution mapped, a control plan needs to be developed.  Most installation pest management offices are reducing the amount of pesticides (or active ingredient) applied to Air Force lands.  Therefore, other control options are being employed using an integrated pest management (IPM) approach.  Examples of these non-chemical control alternatives (USAF 1999) are: 

4.7.4.1. Mechanical – hand-pulling weeds, hoeing, weed-whacking, high-pressure water flow to dislodge insects; 

4.7.4.2. Physical – weed barriers and mulches (for weeds), snap traps (for rodents), caulking cracks and crevices to exclude pests; 

4.7.4.3. Cultural – proper mowing, pruning, fertilizing and watering, and plant selection (natives over cultivars); 

4.7.4.4. Biological – preserve and encourage pest predator species (the good insects {biocontrols} and insectivorous birds and bats); 

4.7.4.5. Education – teach others about the costs of pest infestations and which pests are reallybeneficial, health problems (with pests and excessive use of pesticides), provide training to all base occupants; 

4.7.4.6. Tolerance – set limits for pest infestations (without human health risks); 

4.7.4.7 Alternative Chemicals – bait stations, pheromone attractants, non-toxic chemicals for weed control, and dormant oil for landscape scale pests. 

4.7.5. Eradication. Detecting an invasive species infestation early facilitates eradication of the infestation.  If the infestation is too wide spread to be eliminated from the ecosystem, then controlling the spread is the only management option.  Some invasive species have been so embedded into the ecosystem that removing the invasive species would be more damaging than leaving the species and containing its spread.  

4.7.6. Controlling invasive species is required under several laws (Chapter 2).  Sources of assistance from federal agencies are listed below.  

4.7.6.1. U.S. Department of Defense, Armed Forces Pest Mgt. Board
Forest Glen Section, WRAMC, Washington, DC 20307-5001; commercial telephone 301 –295-7485, or http://www.afpmb.org/.

4.7.6.2. USDA, Animal and Plant Health Inspection Service, Noxious Weed Coordinator, RO. Box 279, Whiteville, NC 28472; commercial telephone 
910-648-6762 or http://www.aphis.usda.gov/ppq/weeds/.
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Chapter 5

MANGEMENT RESOURCES

5.1. INTRODUCTION.  This chapter identifies technical sources from federal and state agencies (Table 5.1.) that the Natural Resources Manager can contact for technical assistance.  It lists training courses (Table 5.2.) with providers and certification programs. 

Table 5.1. Government Agencies.

	Agency Acronym
	Agency
	Homepage
	Services Provided

	EPA
	Environmental Protection Agency
	www.epa.gov
	EPA’s mission is to protect human health and to safeguard the natural environment — air, water, and land — upon which life depends. In addition to being a regulatory agency, environmental education is strongly emphasized.  

The EPA provides information and technical assistance on many aspects of environmental management.  These subject experts are located at regional offices, and are listed on EPA’s homepage. 

	ACOE
	Army Corps of Engineers
	www.usace.army.mil
	The ACOE is a major player in wetland regulation (i.e. permits), restoration, research, and education.  There are seven diverse laboratories across the country.  The four most relevant to habitat management are:  Environmental Lab (previously Waterways Experiment Station) (wetlands), Coastal and Hydraulics Lab, Cold Regions Research and Engineering Lab (focus on cold region vegetation restoration), and the Topographic Engineering Center (GIS and mapping data).  Each Center has reference material on their websites; most are free downloads. 

	USFWS
	United States Fish and Wildlife Service
	www.fws.gov
	The USFWS’s mission is to conserve, protect and enhance fish, wildlife, plants and their habitats.  The Service enforces federal wildlife laws, protects endangered species, manages migratory birds, restores nationally significant fisheries, conserves and restores wildlife habitat such as wetlands (national wetland inventory), and helps foreign governments with their international conservation efforts.
The USFWS provides information and technical assistance on many aspects of environmental management but for installations with T&E species or critical habitat, these experts are an excellent technical resource. 

	NMFS
	National Marine Fisheries Service
	www.nmfs.noaa.gov
	NMFS has three organizational goals:

· Rebuild and maintain sustainable fisheries
· Promote the recovery of protected species
· Protect and maintain the health of coastal marine habitats 

Similar function as the USFWS regarding protection of marine species – turtles, marine mammals, fish, and plants.  Like the USFWS they also have species experts and provide a wide range of publications, and educational materials for downloading. 

	USFS
	Forest Service
	www.fs.fed.us
	The Forest Service manages public lands in national forests and grasslands. It is also the largest forestry research organization in the world, and provides technical and financial assistance to state and private forestry agencies. The USFS provides information and technical assistance on many aspects of forest and habitat management.  

	NRCS
	Natural Resources Conservation Service

(previously, Soil Conservation Service – SCS)
	www.nrcs.usda.gov
	NRCS assists owners of America’s private land with the conservation of soil, water, and other natural resources. Local, state and federal agencies and policymakers also rely on their expertise for technical assistance based on sound science suited to a customer’s specific needs. 

The NRCS provides information and technical assistance on many aspects of land management.  These experts are located in county offices with subject matter experts in soil, water, and conservation available in every county.  Their website list subject matter experts and useful publications. 

	BLM
	Bureau of Land Management
	www.blm.gov


	The BLM, within the Department of Interior, administers 262M acres of public land in 12 western states.  The BLM sustains the health, diversity, and productive of the public lands for the use and enjoyment of present and future generations.  

The BLM provides information and technical assistance on many aspects of land management, focusing on grazing resources and western wildfire management.  Their website list subject matter experts, related publications, and training courses.

	USGS
	Geologic Survey
	www.usgs.gov
	The scientific nature of the USGS, its national perspective, and its non-regulatory role enables itto provide assistance and distribute technical information to the broadest audience.  As the lead agency for biological and technical research, they have subject matter experts across the country in fields such as GIS, maps, hydrologic data, and biological and toxicological research. 

	DENIX
	Defense Environmental Network and Information Exchange
	www.denix.osd.mil/
denix/denix.html
	DENIX serves as a central platform for the dissemination of environment, safety and occupational health (ESOH) news, policy, and guidance within Department of Defense (DoD). DENIX provides information on salient issues along with tools to sustain readiness and compliance efforts in accordance with Congressional and DoD requirements.

The DENIX websites is a clearinghouse of DoD policies, guidance and publications.

	FICMNEW
	Federal Interagency Committee on the Management of Noxious and Exotic Weeds
	ficmnew.fws.gov
	FICMNEW’s charter directs the committee to coordinate information regarding the identification and extent of invasive plants in the US and to coordinate federal agency management of these species.  

FICMNEW provides a means for sharing scientific and technical information, for fostering collaborative efforts among federal agencies, and for sponsoring technical and educational conferences and workshops concerning invasive species.  

	ISEERB
	Inter-Service Environmental Education Review Board
	www.hnd.usace.army.mil/earc/iseerb/iseerbintro.htm
	ISEERB is a standing board chartered to provide the DoD with cost-effective and efficient environmental education and training.

”ISEERB Approved” is an endorsement given to specific environmental education and training courses. “Approved” means the course has been reviewed by subject matter experts from the DoD and found to have a common content suitable for use by more than one Service. ISEERB approval precludes duplication in course development by the Services and coordinates the distribution of quality environmental training. NRMs should, to the maximum extent, use ISEERB-approved courses to meet their environmental training needs.

	PCA 

(previously NPCI)
	Plant Conservation Alliance 

(Native Plant Conservation Initiative) 
	www.nps.gov/plants
	The PCA is a consortium of federal government agencies and non-federal cooperators representing various disciplines within the conservation field: biologists, botanists, habitat preservationists, horticulturists, resources management consultants, soil scientists, special interest clubs, non-profit organizations, concerned citizens, nature lovers, and gardeners. PCA members work collectively to solve problems of native plant extinction and native habitat restoration, ensuring the preservation of our ecosystem. 
The NRM can access three active working groups within the PCA:  Restoration, Alien Plant and Medicinal Plant, for technical information and on-going projects. Each group maintains a web page of relevant information and web links. 

	NPS
	National Park Service
	www.nps.gov


	NPS preserves natural and cultural resources and values of the national park system.  NPS cooperates with partners to extend the benefits of natural and cultural resource conservation and outdoor recreation throughout this country and the world.  

The NPS provides technical information on general land management focusing on multi-use and sustainability of those resources.  They can provide information and management approach options in the  development of outdoor recreation plans, a component of an INRMP.  They have subject matter experts in most parks across the country. 


Table 5.2. Training Opportunities (courses, source, web-based).

	TITLE
	SOURCE
	TYPE
	ISEERB

Approved

	Natural Resources Compliance 
	CECOS
	CLASS
	Y

	Environmental Compliance Assessment
	AFIT
	DISTANCE
	Y

	Environmental Law and Liability
	CECOS
	CD
	N

	Environmental Negotiation 
	CECOS
	CLASS
	N

	Geographic Information Systems (GIS)
	CECOS
	WEB
	N

	GIS Workshop 
	BLM
	CLASS
	N

	GPS Pathfinder & Data Processing
	BLM
	CLASS
	N

	National Environmental Policy Act (NEPA) 
	CECOS
	SEMINAR
	N

	Principles of Modeling
	BLM
	CLASS
	N

	Ecological Approaches to Land Management
	BLM
	CLASS
	Endorsed

	Ecosystem Approach to Conservation 
	NCTC
	CLASS
	Endorsed

	Ecosystem Planning/Management Issues
	COE
	CLASS
	N

	Ecosystem Restoration 
	COE
	CLASS
	N

	Ecosystem Restoration/Planning/Evaluation
	COE
	CLASS
	N

	Endangered Species Recover Implementation
	NCTC
	CLASS
	N

	Endangered Species Recovery Planning
	NCTC
	CLASS
	N

	ESA Synopsis/Update
	NCTC
	CLASS
	N

	Fire in Ecosystem Management
	NARTC
	CLASS
	N

	GIS Introduction for Conservation Professionals
	NCTC
	CLASS
	Endorsed

	Imperiled Aquatic Species Restoration and Recovery
	NCTC
	CLASS
	N

	Integrated Approach to Invasive Species Management 
	NCTC
	CLASS
	N

	Interagency Consultation for Endangered Species 
(Section 7, ESA)
	NCTC
	CLASS
	Endorsed

	Introduction for Conservation 
	NCTC
	WEB
	Endorsed

	Interpreting Indicators of Rangeland Health
	BLM
	CLASS
	N

	Introduction to Conservation Biology
	NCTC
	CLASS
	Endorsed

	Inventory & Monitoring of Plant Populations
	BLM
	CLASS
	N

	Noxious Weed Management Short Course
	BLM
	CLASS
	N

	Professional Development for Outdoor Recreation
	BLM
	CLASS
	N

	REGULATORY I (Permitting)
	COE
	CLASS
	N

	REGULATORY IV (Delineation)
	COE
	CLASS
	N

	REGULATORY V (HGM)
	COE
	CLASS
	N

	Restoration of Disturbed Wildlands
	BLM
	CLASS
	N

	Riparian Ecology and Management
	COE
	CLASS
	N

	River Assessment and Monitoring
	NCTC
	CLASS
	N

	Seagrass Mitigation and Ecology
	COE
	CLASS
	N

	Stream Dynamics & Channel Design for Reclamation
	BLM
	CLASS
	N

	Stream Habitat Measurement Techniques
	NCTC
	CLASS
	N

	Stream Restoration Techniques
	NCTC
	CLASS
	N

	Streambank Erosion and Protection
	COE
	CLASS
	Endorsed

	T & E Species Management & Consultation
	BLM
	CLASS
	Endorsed

	Trail Management: Plans, Projects and People
	BLM
	CLASS
	N

	Watchable Wildlife: Site Planning and Development
	BLM
	CLASS
	N

	Watershed Rehabilitation-1 (Uplands)
	BLM
	CLASS
	N

	Wetlands Development and Restoration 
	COE
	CLASS
	N

	Wetland Construction Water Quality Implementation
	COE
	CLASS
	N

	Wetland Mitigation Bank Development and Management
	COE
	CLASS
	N

	Wetland Riverine Function and Ecology
	COE
	CLASS
	N


	OFFERED BY
	WEBSITE

	AFIT (Air Force Institute of Technology, Wright-Patterson AFB OH)
	http://www.afit.edu/



	BLM (National Training Center, Bureau of Land Management, LOCATION)
	http://www.ntc.blm.gov/

	CECOS (Civil Engineer Career Officer School, Port Huenemun, CA)
	https://www.cecos.navy.mil/



	COE (US Army Corps of Engineers, Huntsville, AL)
	http://www.wes.army.mil/el/prospect.html



	NCTC (National Conservation Training Center, Shepardstown WV) – USFWS
	http://www.nctc.fws.gov/



	NARTC (National Advanced Resource Technology Center, AZ)
	http://www.fs.fed.us/people/nartc/


5.2. Certification Programs (on-line).

5.2.1. Restoration Ecology Certificate; College of Natural Resources, University of Idaho (http://www.its.uidaho.edu/cnr/certificates): 
The restoration ecology certificate consists of five web courses (12 credits total) and covers such integrated subjects as general restoration ecology, social and human dimensions of restoration ecology, aquatic restoration, and fire ecology. Together these courses provide an in-depth knowledge of current concepts and tools currently used in the field of restoration ecology and may be of substantial interest to government agency employees, non-governmental organizations, and private companies who wish to understand current issues and new techniques in restoration ecology.

5.2.2. Watershed Management Training Certificate; EPA Watershed Academy Web (http://www.epa.gov/watertrain/):  Self-paced training modules representing a basic and broad introduction to the watershed management field. The modules are organized by six themes (Introduction/Overview, Watershed Ecology, Watershed Change, Analysis and Planning, Management Practices, and Community/Social Context). Each module varies in the time they take to complete, from ½ hour to 2 hours. Fifteen of the subchapters (those marked with 
asterisks *) are the core modules for the Watershed Academy Certificate.   
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LAWS AND RESOURCES BY HABITAT TYPE
	Table A1.1.  ENVIRONMENTAL LAW CHECKLIST BY HABITAT TYPE.

	LAWS
	CITATION
	WETLAND, freshwater
	WETLAND, saltwater
	OPEN (pond, lake)
	RIPARIAN
	GRASS
LAND
	DUNES
	DESERT
	CHAPARRAL or SHRUB-STEPPE
	TROPICAL, SUB
TROPICAL
	ARTIC AND TUNDRA
	

	Agricultural Risk Protection Act of 2000 (Plant Protection Act)
	7 U.S.C. 7701-7772
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	

	Coastal Barrier Resources Act of 1982, as amemded
	16 U.S.C. 3509
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	

	Coastal Zone Management Act
	16 U.S.C. 1451 et. seq.
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	

	Sikes Act, as amended 
	16 U.S.C. 670 et. seq.
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Endangered Species Act of 1973, as amended
	16 U.S.C. 1531-1543
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	ESA, Interagency-Cooperation
	50 C.F.R. 402
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Esturay Protection Act
	16 U.S.C. 1221-1226
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	

	Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), as amended 
	7 U.S.C. 136 et. seq.
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Federal Land Policy and Management Act of 1976 
	43 U.S.C. 1701
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Federal Noxious Weed Act of 1976 
	7 U.S.C. 2801
	X
	X
	 
	X
	X
	X
	X
	X
	 
	 
	

	Federal Water Pollution Control Act of 1977 (Clean Water Act), as amended 
	33 U.S.C. 1251-1376
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	

	Fish and Wildlife Conservation Act of 1980
	16 U.S.C. 2901
	 
	 
	 
	 
	X
	X
	X
	X
	X
	X
	

	Fish and Wildlife Coordination Act, as amended 
	16 U.S.C. 661 et. seq.
	 
	 
	 
	 
	X
	X
	X
	X
	X
	X
	

	Forest and Rangeland Renewable Resources Planning Act of 1974 
	16 U.S.C. 1601 et. seq.
	 
	 
	 
	 
	X
	X
	X
	X
	 
	 
	

	Multiple Use Sustained Yield Act of 1960
	16 U.S.C. 528-531
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	National Environmental Policy Act (NEPA) of 1969, as amended
	42 U.S.C. 4321-4347
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	National Trails Systems Act of 1986 
	16 U.S.C. 1241-1249
	 
	 
	 
	X
	X
	X
	X
	X
	X
	X
	

	Outdoor Recreation on Federal Lands
	16 U.S.C. 460(l)
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Outleasing for Grazing and Agriculture on Military Lands, as amended 
	10 U.S.C. 2667(d)
	 
	 
	 
	 
	X
	 
	 
	X
	 
	 
	

	Rivers and Harbors Act of 1899
	33 U.S.C. 401 et. seq.
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	

	Soil and Water Conservation Act 
	16 U.S.C. 2001
	 
	 
	 
	X
	X
	X
	X
	X
	X
	X
	

	Taylor Grazing Act 
	43 U.S.C. 315 et. seq.
	 
	 
	 
	 
	X
	X
	X
	X
	 
	 
	

	Wild and Scenic Rivers Act of 1968
	16 U.S.C. 1271-1287
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	

	Wilderness Act of 1964, as amended 
	16 U.S.C. 1131-1136
	 
	 
	 
	X
	 
	 
	 
	 
	 
	X
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	EXECTUIVE ORDERS
	E.O.#
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Protection and Enhancement of Environmental Quality
	E.O. 11514
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Floodplain Management
	E.O. 11988
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	

	Off-Road Vehicles on Public Lands
	E.O. 11989
	 
	 
	 
	 
	X
	X
	X
	X
	X
	X
	

	Protection of Wetlands
	E.O. 11990
	X
	X
	X
	 
	 
	 
	 
	 
	 
	 
	

	Compliance with Pollution Standards
	E.O. 12088
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Coral Reef Protection
	E.O. 13089
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	

	Invasive Species
	E.O. 13112
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Greening the Government Through Leadership in Environmental Management
	E.O. 13148
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	EXECUTIVE MEMORANDUN
	DATE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Environmentally and Economically Beneficial Practices on Federal Landscaped Grounds.
	26-Apr-94
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	DoD POLICIES
	DOD #
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Environmental Security
	DODD 4715.1
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Natural Resources Mangement Program
	DODD 4700.4
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Mineral Exploration and Extration on DoD Lands
	DODD 4700.3
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Environmental Conservation 
	DODI 4715.3
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Environmental Planning and Analysis
	DODI 4715.9
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	


	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	AIR FORCE POLICIES
	AFI #
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Integrated Natural Resources Management
	32-7064
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Table A1.2.  TECHNICAL SUPPORT BY HABITAT TYPE.
	

	ORGANIZATION
	CONTACT INFO
	WETLAND, freshwater
	WETLAND, saltwater
	OPEN (pond, lake)
	RIPARIAN
	GRASS
LAND
	DUNES
	DESERT
	CHAPARRAL or SHRUB-STEPPE
	TROPICAL, SUB
TROPICAL
	ARTIC AND TUNDRA
	

	EPA
	www.wpa.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	ACOE
	www.usace.army.mil
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	USFWS
	www.fws.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	NMFS
	www.nmfs.noaa.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	USFS
	www.fs.fed.us
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	NRCS
	www.nrcs.usda.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	BLM
	www.blm.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	USGS
	www.usgs.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	DENIX
	www.denix.osd.mil/denix/denix.html
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	FICMNEW
	ficmnew.fws.gov
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	ISEERB
	www.hnd.usace.army.mil/earc/iseerb/isserbintro.htm
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	PCA
	www.nps.gov/plants
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	NPS
	www.nps.gov
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RECOMMENDED LIST OF REFERENCE MATERIAL
County Soil Survey for the county(-ies) in which the installation resides (obtain a copy from the local NRCS office)

Conserving Biodiversity on Military Lands (https://www.denix.osd.mil/denix/Public/ES-Programs/Conservation/Biodiversity/biodiversity.html#contents)

ESA Consultation Handbook (http://endangered.fws.gov/consultations/s7hndbk/s7hndbk.htm)

Ecosystem Management and Restoration Information System (http://www.wes.army.mil/EL/emrrp/emris/)

Measuring and Monitoring Plant Populations (http://www.blm.gov/nstc/library/techref.htm)

Stream Corridor Restoration (http://www.usda.gov/stream_restoration/newgra.html)

Wetland Delineation Manual, 1987 (http://www.wes.army.mil/el/wetlands/pdfs/wlman87.pdf)

National List of Plant Species That Occur in Wetlands: National Summary. (http://www.nwi.fws.gov/bha/)

Deepwater Habitats (Cowardian) (http://www.npwrc.usgs.gov/resource/1998/classwet/classwet.htm)

Field Indicators of Hydric Soils in the US. (http://www.pwrc.nbs.gov/fieldin.htm)

The SER Primer on Ecological Restoration. (http://www.ser.org/)

Guidelines for Developing and Managing Ecological Restoration Projects (http://www.ser.org/guidelines.doc)
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GLOSSARY

Adaptive Management―A natural resource management approach that involves monitoring and measuring the results of selected management actions to determine if a modification or change is necessary to meet the end goals and objectives. Data gathered in this process is used to formulate new management decisions and actions, if necessary.

Agricultural Outleasing― Granting the use of DoD lands under a lease agreement to an agency, organization, or person for growing crops or grazing animals.

Agricultural Land Improvements― Improvements adding potential value to an agricultural outgrant such as irrigation features, fences, cattle guards, water developments, livestock enclosures and other structural improvements, as well as non-structural improvements such as seeding, fertilizing, and vegetation management.

Alien Species― Any species not native to a respective ecosystem including its seeds, eggs, spores, or other biological material capable of propagating the non-native species.  

Biodiversity― The genetic variability of life forms, their various interactions, and ecological roles performed within ecosystem communities.  Also stated as ‘Biological Diversity’. 

Biodiversity Conservation― A land management practice whereby maintaining and establishing viable populations of all native species is a primary goal. 

Biological Assessment (BA) (ESA)― A document prepared for the Section 7 process to determine whether a proposed major construction activity under the authority of a federal agency is likely to adversely affect listed species, proposed species, or designated critical habitat. 

Biological Opinion (BiOps) (ESA) ― A document resulting from formal consultation, stating the opinion of the USFWS on whether or not an Air Force action is likely to jeopardize the continued existence of listed species, or result in the destruction or adverse modification of critical habitat.  The BiOps establishes limitations for proposed Air Force actions in the Terms and Conditions of the BiOps.  These Terms and Conditions, for the most part, constitute an Incidental Take Permit (ITP).  Federal agencies are not issued an ITP per se but are legally bound to comply with the terms and conditions set out in the BiOps.   

Common Name― The nonscientific name of an animal or plant most widely used and accepted by the scientific community. 

Conference (ESA)― The consultation process required for federal actions that are likely to jeopardize the continued existence of a species proposed for listing or result in the destruction of adverse modification of proposed critical habitat. 
Conserve (ESA)― Carrying out actions to improve the health of a species so as to no longer be listed as threatened or endangered. 

Conservation (ESA, Section 3(3))―  "The terms "conserve," "conserving," and "conservation" mean to use, and the use of all methods and procedures necessary to bring any endangered species or threatened species to the point where the measures provided under this Act are no longer necessary. Such methods and procedures include, but are not limited to, all activities associated with scientific resources management such as research, census, law enforcement, habitat acquisition and maintenance, propagation, live trapping, and transportation, and, in the extraordinary case where population pressures within a given ecosystem cannot be otherwise relieved, may include regulated taking." 

Consultation (ESA)― Dialogue between a federal agency and the USFWS (or NMFS) when any activity permitted, funded, or conducted by that agency may affect a listed species or designated critical habitat, or is likely to jeopardize proposed species or adversely modify proposed critical habitat. There are two categories of consultation: informal and formal. 

Cooperative Agreement― A written agreement between an Air Force organization and one or more outside agencies (federal, state, or local), conservation organizations, or individual for the planning and implementation of natural resources program requirements.

Critical Habitat (ESA) ― Specific geographic areas, whether occupied by listed species or not, determined to be essential for the conservation and management of listed species, and formally described in the Federal Register. 

Cropland― Land primarily suitable for producing farm crops, including grain, hay, and truck crops.
Delist (ESA)― The process of removing an animal or plant from the list of Endangered and Threatened Wildlife and Plants. 

Ecosystem― A dynamic and interrelated complex of plant and animal communities and their associated nonliving (e.g. physical and chemical) environment. 

Ecosystem Approach― Protecting or restoring the function, structure, and species composition of an ecosystem, recognizing that all components are interrelated. 

Ecosystem Management― An approach to natural resources management focusing on the interrelationships of ecological processes linking soils, plants, animals, minerals, climate, water, and topography. 

Ecotone― The transition zone between two biotic communities, such as between the Ponderosa pine forest type and the mixed conifer forest. 

Ecotype― A population of a species in a given ecosystem adapted to a particular set of environmental conditions. 

Edge― The margin where two or more vegetation patches meet, such as a meadow opening next to a mature forest stand, or a ponderosa pine stand next to an aspen stand. 

Endangered Species (ESA)― The classification provided to an animal or plant in danger of extinction within the foreseeable future throughout all or a significant portion of its range.
Endangered Species Permit or Incidental Take Permit (ESA)― A document issued by the USFWS under authority of Section 10 allowing an action otherwise prohibited under Section 9 of the ESA. 

Endemic Species― A native species (plant or animal) occurring naturally in a certain region, and whose distribution is limited geographically.

Exotic Species― Any species (plant or animal), including its seeds, eggs, spores, or other biological material capable of propagating but is not native to that ecosystem; and whose introduction does or is likely to cause economic or environmental harm or harm to human health.
Extinct species (ESA)― A species no longer in existence. 

Extirpated Species (ESA)― A species no longer surviving in regions once part of their range. 

Floodplains― Lowland adjoining a watercourse.  Denoted by Federal Emergency Management Agency (FEMA) by the frequency of likelihood of being flooded, e.g. 100% chance of being flooded, at least once, within a 50-year timeframe would be delineated as a 50-yr floodplain.

Formal Consultation (ESA)― The consultation process between a federal agency and the USFWS when it has been determined that a proposed action may affect a listed species or its critical habitat.  It is conducted to determine whether the proposed action may jeopardize the continued existence of listed species or may adversely modify critical habitat. This determination is stated in the USFWS biological opinion. 

Fragmentation (habitat)― Separation of patches of similar habitat. Habitat can be fragmented naturally or from land management activities, urbanization or AF mission requirements.

Function― All the processes within an ecosystem through which the elements interact, such as succession, the food chain, fire, weather, and the hydrologic cycle.

GIS (Geographic Information Systems)― A tool that integrates a database designed to handle geographic data with a set of computer operations to analyze data, and graphically present information. Fundamentally, GIS is a higher order map depicting a variety of overlaying data layers. 

Habitat― An area or location providing the environmental elements of air, water, food, cover, and space necessary for a given species to survive and reproduce.

Hydrologic Cycle or Water Cycle― The process of water evaporating, condensing, falling to the ground as precipitation, and returning to the ocean as run-off (surface water) or percolating into the ground and moving underground (groundwater) to large bodies of water (lakes) before surfacing and reentering the cycle. 

Hydrology― The science dealing with the study of water on the surface of the land, in the soil and underlying rocks, and in the atmosphere. 

Improved Grounds (AFI 32-7064) ― Category used by the Air Force to describe land areas principally occupied by buildings and other permanent structures as well as lawns and landscape plantings where the highest level of grounds maintenance activities are performed.  Improved grounds include the cantonment area, parade grounds, drill fields, athletic areas, golf courses (excluding roughs), cemeteries, and housing areas.  Grass in these areas is normally maintained at a height of 2-4 inches during the growing season.

Incidental Take (ESA)― A take (see definition of Take) that results from carrying out a lawful activity. 

Incidental Take Statement (ESA)― A term referring to that part of a biological opinion that exempts incidental take of a listed species from the Section 9 (ESA) prohibitions. 

Indicator Species or Keystone Species― A plant or animal species related to a particular kind of environment. Its presence indicates that specific habitat conditions are also present. 

Indigenous (species)― Any species of plants or animals native to a given land or water area by natural occurrence. 

Informal Consultation (ESA)― Informal consultation precedes formal consultation and includes any form of communication between the Air Force and the USFWS to determine if listed species may occur in the action area (or Region of Influence), and what the effects the proposed action (or alternatives) may be to such species. This phase is often used to develop project modifications or alternatives to avoid adverse effects to listed species that would preclude the need for formal consultation. 

Integrated Natural Resources Management Plan (INRMP)― A plan based on ecosystem management describing and delineating the interrelationships of the individual natural resources elements in concert with the mission and land use activities affecting the basic land management plans.  Defines the natural resources elements and the activities required for implementing stated goals and objectives for those resources.  

Integrated Pest Management (IPM)― A planned program incorporating continuous monitoring, education, record-keeping, and communication to prevent pests and diseases from causing unacceptable damage to operations, people, property, material, or the environment.  IPM includes methods such as habitat modification, biological control, genetic control, cultural methods, mechanical control, physical control, regulatory control, and the judicious use of least-hazardous pesticides.

Invasive Species― An alien (non-native) species whose introduction is likely to cause or does cause economic or environmental harm or harm to human health.  

Jeopardy Biological Opinion (ESA)― A USFWS Section 7 biological opinion that determines that an Air Force action is likely to jeopardize the continued existence of listed species or result in the destruction or adverse modification of critical habitat. 

Land Management Unit― The smallest land management division used by planners for the development of specific strategies to accomplish natural resources management goals.  Land management units may correspond to grazing units on agricultural outleased lands, stands or compartments on commercial forest lands, various types of improved grounds (for example, athletic fields, parks, yards in family housing, or landscaped areas around administrative buildings), or identifiable semi-improved grounds (for example, airfield areas, utility rights-of-way, or roadside areas).

Land Use Planning― The process of defining and designating the future use of land areas to best meet Air Force mission needs over time, based on a variety of factors and considerations; e.g., environmental constraints, functional relationships, governing standards and criteria, etc. 

Listed Species (ESA)― A species, subspecies, or distinct vertebrate population segment on the federal lists of Endangered and Threatened Wildlife and Plants as they appear in ESA (50 CFR 17.11 and 17.12). 
Natural Resources Management Professional― A person with a degree in the natural sciences who manages natural resources on a regular basis and receives periodic training to maintain proficiency.

No jeopardy biological opinion (ESA)― BiOps determining that an proposed action is not likely to jeopardize the existence of a listed species or result in the destruction or adverse modification of critical habitat. 

Noxious Weed― Any plant or plant product that can directly or indirectly injure or cause damage to crops (including nursery stock or plant products), livestock, poultry, or other interests of agriculture, irrigation, navigation, the natural resources of the United States, the public health, or the environment.  

Prescription― Management practices selected to accomplish specific land and resource management objectives. 

Propose (ESA)― The formal process of publishing a proposed federal regulation in the Federal Register and establishing a comment period for public input into the decision-making process. Plants and animals must be proposed for listing as threatened or endangered species, and the resulting public comments must be analyzed, before the USFWS can make a final decision. 
Proposed Species (ESA)― Any species of fish, wildlife, or plant proposed in the Federal Register to be listed under Section 4 of the ESA. 
Range (under ESA)― The geographic area a species is known or believed to occupy.  Range can be determined from historical records and studies.

Range (as grazing)― Land where the principal natural plant cover is comprised of native grasses, forbs, and shrubs that are valuable as forage for livestock and big game. 

Range Management― The art and science of planning and directing range (grazing) use intended to yield the sustained maximum animal production and perpetuation of the natural resources. 

Rangeland (grazing)― Land where native vegetation is predominantly grasses, grass-like plants, herbs, or shrubs suitable for grazing or browsing. 

Recovery Permit (ESA)― Permits issued under Section 10(a)(1)(A) for scientific research and other activities benefiting the recovery of a federally listed species.  All T&E recovery projects must have a permit and have been coordinated with the USFWS. 

Recovery Plan― A document drafted by a recovery team consisting of USFWS, species experts, or special interest groups, that serves as a guide for such activities to be undertaken by federal, state, or private entities in helping to recover and conserve endangered or threatened species. 

Reforestation― The renewal or regeneration of a forest by natural or artificial means.

Resilience― The ability of an ecosystem to maintain diversity, integrity, and ecological processes following a disturbance. 

Restoration (of ecosystems) ― Actions taken to modify an ecosystem to achieve a desired, healthy, and functioning condition. 

Revegetation― The re-establishment and development of a plant cover by either natural or artificial means, such as re-seeding. 

Riparian Area (or Zone) ― The area along a watercourse or around a lake or pond.  This zone may be one foot to half mile from waters edge; it is dependant on soil type and groundwater flow.  There is no set distance or area boundary.

Riparian Ecosystem― The ecosystems around or next to water areas that support unique vegetation and animal communities as a result of the influence of water. 

Scientific Name― A formal, Latinized name applied to a taxonomic group of animals or plants. A species' scientific name is a two-part combination consisting of the name of the genus, followed by a species name. For example, the scientific name of big sage is Artemisia tridentata. If a species has been further divided into subspecies, a third part is added to the scientific name, for example, Artemisia tridentata ssp. wyominensis or Wyoming big sagebrush. "wyominensis" distinguishes the “Wyoming” subspecies from other subspecies of the big sage species. 

Scientific Take Permit (ESA) ― A permit authorized under Section 10 allowing for research pertaining to endangered or threatened species recovery such as collecting seeds. A permit must be obtained before the collection or studies begin.

Section 4 (ESA) ― The section of the ESA dealing with the listing and recovery of species, and the designation of critical habitat. 

Section 7 (ESA) ― The section of the ESA that requires all federal agencies, in consultation with the USFWS, to insure that proposed actions are not likely to jeopardize the continued existence of listed species or result in destruction or adverse modification of critical habitat. 

Section 9 (ESA) ― The section of the ESA that deals with prohibited actions, including the import and export, take, possession of illegally taken species, transport, or sale of endangered or threatened species. 

Semi-Improved Grounds (AFI 32-7064) ― A category used by the AF to describe land areas where periodic maintenance is performed primarily for operational reasons (such as erosion and dust control, bird control, and visual clear zones).  This grounds classification includes areas adjacent to runways, taxiways, and aprons; runway clear zones; lateral safety zones; rifle and pistol ranges; picnic areas; ammunition storage areas; antenna facilities; and golf course roughs.  Semi-improved grounds areas are mowed less often to maintain grass height between 7-14 inches.

Specialty Forest Products― Non-timber plant material with a commercial value.  Plant materials such as mosses, lichens, foliage, mushrooms, pine straw, pinecones, edible and medicinal plants, and dye plant parts (leaves, roots) are considered to have a commercial value. 

Species (ESA) ― A population of individuals able to breed and produce fertile offspring under natural conditions. 

Succession― The natural replacement, in time, of one plant community with another. Conditions of the prior plant community (or successional stage) create conditions that are favorable for the establishment of the next stage. 

Sustainability― The ability of an ecosystem to maintain ecological processes and functions, biological diversity, and productivity over time. 

Sustainable― The yield of a natural resource that can be produced continually at a given intensity of management is said to be sustainable. 

Sustained yield― The yield that a renewable resource can produce continuously at a given intensity of management. 

Stewardship― The management of a resources base with the goal of maintaining or increasing the resources’ value indefinitely into the future.

Take (ESA) ― To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct involving a listed species.  

Threatened Species (ESA) ― Federally listed species of flora and fauna likely to become endangered within the foreseeable future throughout all or a significant portion of their range and have been designated for special protection and management pursuant to the ESA.

Understory― The trees and woody shrubs growing beneath the overstory in a stand of trees. 

Unimproved Grounds (AFI 32-7064) ― A category used by the Air Force to describe land areas managed by the Air Force indicating scope and intensity of land management.  Unimproved grounds include weapons firing and bombing ranges; forestlands; croplands and grazing lands; grasslands or ranges; lakes, ponds, and wetlands; and any areas where natural vegetation is allowed to grow unimpeded by maintenance activities.

Watershed― The entire region drained by a waterway (or into a lake or reservoir). More specifically, a watershed is an area of land above a given point on a stream contributing water to the streamflow at that point. 

Wetlands― Areas inundated or saturated by surface or ground water at a frequency, and duration that under normal circumstances support a prevalence of vegetation typically adapted for life in saturated soil conditions.
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