DEALING WITH TREES WITHIN AIRFIELD CLEAR ZONES

AND BENEATH AIRFIELD FLIGHT SURFACES

The United States Air Force has a need to manage trees which have become obstructions to flight safety around military airfields. Each airfield runway is surrounded by an “aerodome” which is a collection of flight surfaces and safety zones.  The Unified Facility Criteria (UFC) 3-260-01, Airfield and Heliport Planning and Design, and the Federal Aviation Regulations (FAR), Part 139, describe in detail the specifications for each part of the aerodome.  A tree problem occurs when all or part of a tree violates one of the airfield criteria by intruding into a safety zone or flight surface.  The airfield primary surface, transitional surfaces, approach-departure clearance surfaces, and clear zone graded areas, as defined in UFC 3-260-01, are areas where tree violations are typically found.  Air Force installations must periodically conduct survey around airfields to locate hazard trees that penetrate airfield flight safety zones.  Maintaining a safe operating environment is of the utmost importance with respect to aircrews and their aircraft.

The safest airfield environment is composed of maintained turf grass on level ground.  If an area is currently forested, conversion to turf will require removing all trees and stumps (grubbing), grading, sowing with grass seed, and frequent followup maintenance.  However, a typical reactionary approach to airfield tree problems is to simply cut down (i.e. clear cut) or push over problem trees and walk away.  Under this treatment scenario, a combination of soil disturbance and the increased sunlight on the ground stimulates the growth of early successional vegetation, which consists of species adapted for rapid establishment in forest openings and on disturbed ground.  Initially, early successional fast growing sprouts originating from stumps will dominate the site, followed by new tree seeds from adjacent forest areas as a result of wind, water, gravity, and animal transportation.  

Unfortunately, most airfield vegetation management scenarios simply consist of periodic knockdown and happenstance vegetative recovery.  Research shows that this approach, which repeatedly clears the vegetation and opens new ground to sunlight, creates conditions favorable for the undesirable early-successional weedy plant species (Bramble et al. 1990).  Bramble and Byrnes (1983) also demonstrated that by disfavoring trees which exhibit rapid height growth, the frequency and intensity of right-of-way clearance operations could be reduced. As shown by Porteck et. al. (1994), a complete removal of trees under an electric transmission right-of-way in North Carolina resulted in tree regrowth with a significantly higher density of undesirable species (fast-growing/tall-growing) after two growing seasons as compared to a selective species removal.  In that study, a complete tree removal by chainsaw produced a rapid regrowth of woody species with a mean height for undesirable species greater than that for desirable species.  

In summary, repeated clear cuts will continuously disrupt the development of a steady-state plant community, and will result in a continuously sustained state of weedy growth.  Undesirable fast-growing tree species will increase in relative abundance.  This scenario may remove the immediate problem, but will exacerbate the problem for future airfield managers.  

Tree topping is also often considered as a remedy for intrusions into airfield flight surfaces.  The practice of tree topping to solve a height clearance problem is widely viewed by horticulturists, arborists, foresters, utility companies, and other right-of-way managers as ineffective, costly, and destructive.  Tree-topping operations, although temporarily effective, are labor intensive, time consuming, expensive, visually unattractive, hazardous to workers, and ineffective over the long-term.  Topping weakens a tree and promotes rot and other diseases.  Also, cut tops of many species produce rapidly growing sucker sprouts, often at a density greater than that found in the original tree crown. Therefore, if a tree infringes into the approach-departure glide slope, the best approach is simply cut it down.  That tree can potentially be replaced by a younger tree with lower stature.   

North American utility companies, who manage vast acreages of rights-of-way where overhead clearance from trees is critical, have largely abandoned the technique of tree topping as a tree management technique.  This subject has been studied and discussed at length in arboriculture textbooks, research journals, and utility industry trade publications.  Shigo (1991), for example, goes into great detail in his tree care book about the negative effects of tree topping as a maintenance technique.  The National Arbor Day Foundation publishes a leaflet entitled “Don’t Top Trees”, which can be ordered for $3.00 from: National Arbor Day Foundation, 211 N. 12th St., Lincoln, NE 68508.  Additionally, check out the following website of the International Society of Arboriculture for information on the negative effects of tree topping: http://www.ag.uiuc.edu/~isa/consumer/topping.html
Tree growth regulating chemicals (i.e. chemicals that reduce tree growth rate) have also been researched by utility companies and others.  Tests indicate that applying tree growth regulators simply delays height growth, and proves to be an unsound choice over the long term due to the eventual resumption of normal growth.  

Airfield flight surfaces, such as the approach-departure surface and transitional surface, may include tree cover on the ground below as long as the specified glide slope for aircraft is maintained.  Modern methods for controlling tree heights beneath these flight surfaces focus on the selective removal of fast-growing and tall-growing tree species, followed by actions to promote the dominance of low-growing vegetation (i.e. grass, shrubs, or small trees).  

Selective tree removal, when used to eliminate the fast growing tree species, can manipulate the species composition so that slow growing trees and shrubby species become more dominant. Utility managers and some airfield managers are increasingly developing and implementing vegetation management plans that use a selective tree management approach.  For airfields, these vegetation management plans are aimed at manipulating the species composition in order to create a low dense plant cover that does not interfere with airfield operations, and is resistant to the establishment of undesirable tree seedlings.  This technique also has the potential to increase the length of time required between follow-up vegetation control treatments.  As a result, the long-term cost of treatments could eventually be lowered.  

A herbicide application is an effective follow-up treatment after a selective tree removal.  An herbicide treatment helps moderate species composition towards a more desirable mix. A common technique is to apply a low-volume basal herbicide application by backpack sprayer to undesirable tree species.  This approach has gained popularity for controlling unwanted small diameter trees because of the low application cost, selectivity of application, and effectiveness in controlling undesirable trees (McLemore and Cain 1988).  In the study by Porteck et. al., the selective removal of species by basal application of triclopyr herbicide utilized less than one ounce active ingredient/acre, and resulted in a residual forest with low mean tree height, as well as the lowest total number of sprouting stumps of undesirable species, when compared to other treatments.  As compared to mechanical cutting methods, the low volume basal application technique may reduce the overall annual average labor cost and reduce the hazard to workers.  

Selective herbicide applications, especially if performed in the dormant season, may also prove valuable in biologically sensitive areas.  Triclopyr herbicide, for example, can be applied selective by backpack sprayer in the late winter to kill only targeted species.  Dormant season application eliminates the visually undesirable foliage "brown out" caused by foliar application of herbicides.  Also, the risk of exposing non-target endangered, threatened, or sensitive herbaceous plants to herbicides is lessened by the targeted dormant season application.  Triclopyr, and some other woody plant specific herbicides, are available in formulations labeled acceptable for wetland applications by the Environmental Protection Agency.

If there are wetlands and/or endangered species issues within a clear zone or underlying an airfield flight surface, there may be a need to coordinate with environmental regulatory agencies (i.e. Corps of Engineers and the Fish and Wildlife Service) prior to implementing any plan.  The best approach is to present a definitive vegetation management plan that includes measures to mitigate the negative effects on sensitive natural resources.  To develop such a plan, first conduct an on-the-ground assessment of the forest composition within the proposed treatment area.  

Bottom Line:  Prepare a vegetation management plan to deal with any airfield vegetation problem.  If an airfield clear zone contains trees, then clear it, grub it (remove stumps), plant grass, and maintain it by mowing.  Beneath other airfield surfaces, maintain glide slopes by using selective tree removals that manipulate the forest composition towards a dominance of low-growing, slow-growing species.  For wetlands, stream corridors, and other sensitive areas, adequately assess the environmental impacts before taking any action, and provide a vegetation management plan that includes acceptable mitigation measures (i.e. meets airfield requirements or waiver limits).  
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