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CONTROL OF BRIARS, BRUSH, AND TREES ON DAMS AND STRUCTURES
Introduction
This technical note provides guidance for controlling briars, brush, and trees on dams and other structures for all Natural Resources Conservation Service (NRCS) programs.  The policy of NRCS requires that dams, including emergency spillways be kept free of briars, brush, and trees.

Briars, brush, and trees can create many potential problems that can adversely affect the condition and performance of a dam.  Dams constructed of soils that are easily eroded, prone to piping, or severe cracking during drought periods, may be more susceptible to problems caused by trees and brush.  Section I, below, describes some of the potential problems that can occur if trees are allowed to grow on dams and other structures.

The guidelines presented here assume that the dam in question has been properly designed and constructed prior to tree and brush invasion.  It is recognized that the responsible engineer may weigh additional factors in arriving at a plan for tree removal or treatment.  In some cases the final plan may require total removal of all large tree roots.  It is anticipated that this document will serve as a working tool and help promote consistency in maintenance of dams within the state.
NRCS Operation and Maintenance (O&M) handbooks, conservation operation specifications, and project agreements have always required that dams, structures, and emergency spillways be kept free of undesirable briars, brush, and trees by regular mowing, herbicide treatments or prescribed burning.  It is also recognized that O&M has not always been performed when needed.  Normally, annual inspections note the existence of brush, briars, and trees and recommend that they be removed from the dam and emergency spillway immediately by mowing, cutting, and/or burning.

Briars, brush, and trees may be controlled by any one of several methods.  Some of the methods are better adapted to certain size trees or treatment only during specific times of the year.  The various methods are summarized in Section II, below.  More details of each specific treatment are contained in Section III through VIII.

Preferred Treatment Methods are:

· Control burn to kill briars, brush, and trees every two to three years and mow emergency spillway at least once annually.

· Mow the dam, other structures and emergency spillway at least annually.

· Apply herbicides to control briars, brush, and trees annually, or as needed.
· Remove the trees and brush when they reach unmanageable size, using herbicides and/or construction equipment.

PROBLEMS AND CONTROL METHODS
I. Potential Problems Caused by Trees Growing On Dams
Although small trees on dams appear to be harmless, they should be removed before they are allowed to get larger when they can cause serious problems to the dam and when the cost of removal is much greater.  Some trees, such as pines, are more likely to develop deep central roots (tap roots) than are most deciduous trees, such as oaks, maples, sweetgum, poplar, hickory, etc.  However, under the right soil and moisture conditions, many trees can develop tap roots.  Conditions favorable for tap root development include soft or uniformly dense soils and a water table at considerable depth.  These conditions are likely to exist on the upper portions of a dam (Zone 2, Figure 1).  The presence of saturated or very wet soil conditions will restrict the development of tap roots.  Wet soil conditions are likely to be present in Zones 1 and 3.

The decay of tap roots and other large roots that penetrate deep within an embankment may create open channels that provide paths for concentrated flow through the dam.  Concentrated flow may result in piping and eventual failure of the dam.  For this reason, when removing large trees from the dam it is important to remove the stump and as many of the roots as possible.  The following is a summary of the many potential problems that can be caused by trees growing on various sections of a dam:

A. Waterline (Zone 1) - Potential problems are:  the visual masking of serious erosion on the front slope; tree root interception of spillway conduits; the hydraulic performance of the principal spillway could be affected, especially by tree or limb blow down, and eventual plugging of the inlet; trees and bushes provide easily obtained woody material which beavers may use in an attempt to cover or plug the pipe spillway inlet.
Some commonly used plants that are utilized for wave protection in Zone 1 are:  buttonbush and sandbar willows  knot grass, maiden cane, marsh hay grass, rice cutgrass, and switchgrass.   These plants should be protected from herbicide applications and should be maintained at an approximate height of 4 feet.
B. Front slope, crown and upper two-thirds of the back slope (Zone 2) - Potential problems are:  the decay and deterioration of larger roots after the tree has been cut and killed could eventually result in open channels in the embankment creating seepage paths; there is danger of tree roots intercepting and plugging dam and foundation drainage systems; trees and heavy brush compete and reduce the available moisture and light needed by more desirable grasses; heavy brush invites digging or burrowing animals which can introduce water into the interior section of the dam and present a safety hazard for mowing equipment; if a dam happens to overtop, trees create turbulence that may induce potentially serious erosion on the embankment surface.

C. Lower one-third of the back slope, toe, and 25 feet beyond (Zone 3) - Potential problems are:  development of a seepage path along roots that intercept drainage outlets or phreatic surfaces; roots clogging the drainage system; visual masking of more serious seepage problems at the back toe or slightly above the back toe.

D. Emergency spillways - Trees create turbulence during spillway flow causing erosion to occur which may result in the forming of overfalls and severe rilling in the exit channel.  Breaching of the control section may result.  Trees also reduce the protective cover growth and the capacity of the emergency spillway.

E. Impoundment - As the depth of permanently impounded water becomes a greater percent of the dam height, the potential problems associated with existing trees may increase.  This may require more extensive removal and repair.  Although this problem is not recognized in Table B, it must be considered in determining the extent of the problem and potential hazard in each case.
II.
Summary of Methods of Tree and Brush Control


A summary of recommended treatment methods and time of treatment is provided in Table A.  The number in parenthesis indicates the section providing guidance for that method.  

Trees killed by herbicides should be removed within the year following treatment.  The trees should be either burned or piled for wildlife cover off of the embankment.  If downed trees are not removed from the front slope, they may plug the principal spillway inlet after being floated away during high water levels in the reservoir.  Dead trees left in the emergency spillway can cause damaging turbulence during flows.  This can cause problems with erosion and reduction in capacity similar to live trees.  If downed trees are not removed from the back slope, potential problems of seepage, gullying, burrowing animals, etc., could be masked by the debris.
While killing trees with herbicides is acceptable, removal of larger trees is best done when the trees are alive.  It is easier to remove the root mass when it is still attached to the tree.  This also facilitates the detection and removal of large extended roots.

Use caution when applying herbicides near shorelines and streams to prevent contamination of surface waters.  Desirable trees and shrubs could be damaged by herbicides if located within 3 times the radius of the drip line of trees treated with herbicides due to possible root grafting.  Always use an herbicide approved for the type vegetation, date, and type of treatment.  Always apply herbicides in accordance with the chemical label.

III.
Cutting of Trees and Treating the Stumps


This treatment should be done between spring leaf development and fall leaf color (not during the winter dormant season).

Trees should be cut at or near the ground surface to eliminate hazards to personnel and equipment during subsequent maintenance operations.  The stumps of all living trees should be treated to prevent regrowth, unless removal is imminent.  

IV. Tree Injection. - This method of treatment is the most effective herbicide treatment.  Properly applied, an excellent kill can be obtained.  Treatment may be performed anytime of the year, but better results are obtained during growing season applications.  Incisions should be made edge to edge for hard to kill species such as blackgum, hickory, red maple, dogwood and eastern red cedar.  Herbicides may be applied with a tree injector of hypo-hatchet.

V. Foliar Spray - The spray should wet the entire foliage.  A surfactant may be used to get better penetration of the herbicide.  The effectiveness of foliar applied herbicides may be reduced if rainfall occurs on the day of application.

VI. Frill or Girdle Treatment - This is a method for treating trees utilizing a hatchet or axe and hand sprayer or brush.  Make a frill of overlapping cuts through the bark completely around the tree.  Make frill as close to the ground as feasible.  Spray or paint inside the frill with enough herbicide to wet the entire area.  May be done any time of the year but is more effective during the growing season.

VII. Basal Bark Spraying - This is a method for treating trees less than 5 inches in diameter using the appropriate herbicides.  Spray may be applied throughout the year but the best results are usually obtained during the growing season.  Spray the lower 15 inches of the stem to the point of runoff onto the soil immediately around the stem.

VIII. Prescribed Burning - Prescribed burning is one of the best treatments to control or suppress small trees or brush.  Prescribed burning is a quick, economical treatment that is most effective on trees under 2 inches in diameter and 4 feet in height.  Refer to Alabama NRCS Conservation Practice Standard (CPS), Prescribed Burning, Code 338 in Section IV of the eFOTG for guidance on when and how to prescribe burn.
	TABLE A

	METHOD
	SECTION
	RECOMMENDED TIME

	Cutting Trees and treating Stumps
	(III)
	Growing Season

	Injection
	(IV)
	Anytime

	Foliar Spray
	(V)
	Growing Season

	Frill or Girdle Treatment (trees larger than 5 in. dbh)
	(VI)
	Anytime

	Basal Bark Spraying (trees smaller than 5 in. dbh)
	(VII)
	Anytime

	Prescribed Burning (trees smaller than 2 in. dbh)
	(VIII)
	See CPS 338


TABLE B
GENERAL RECOMMENDATIONS FOR TREE REMOVAL 

	EMBANKMENT

 ZONE
	TREE SIZE

	
	DBH < 8 in.
	DBH > 8 in.

	
	LIGHT COVER
	HEAVY COVER
	LIGHT COVER
	HEAVY COVER

	1 1/
	Cut and kill stumps.
	Cut and kill stumps.
	Cut and kill stumps.
	Cut and kill stumps.

	2 2/4
	Cut and kill stumps.
	Uniformly cut and grub stumps and root mass 18 to 24 inches in depth. 
	Cut and grub stumps and root mass to 24 inches depth within the crown area.
	Uniformly cut and grub stumps and root mass to 24 inches depth.

	3 1/2/3/4
	Cut and kill stumps.
	Uniformly cut and grub stumps and root mass 12 to 18 inches in depth. 
	Cut and grub stumps and root mass to 18 to 24 inches depth within the crown area.3/
	Uniformly cut and grub stumps and root mass to 18 inches in depth. 

	1/
Tree growth smaller than 2 in. DBH may  be eliminated by spraying, injection or cutting and stump killing.  Shrubs and other plants established for shoreline protection in Zone 1 should be maintained at heights less than 4 feet.
2/
In riprapped or heavy rockfill sections, grubbing is not required.  
3/
For water-loving trees such as willows, remove stump and root mass in an area twice the crown width.
4/
The depth and lateral extent of grubbing should be adjusted as necessary to remove all roots 2 inches in diameter or larger.
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