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Orange and Rockland Utilities, Inc. 
Transmission Vegetation Management Plan 

1. Introduction 

This document reflects the 2012 update to the Orange & Rockland Utilities (Orange and 
Rockland) Transmission Vegetation Management Plan (Plan). The primary purpose of this 
update is to present the latest revisions and updates to the existing Plan, as originally required 
by the New York State Public Service Commission (PSC) on December 15, 1980, in Case 
27605. This Plan complies with Part 84 - Transmission Facilities Management, specifically 
Section 84.2 – Long-range right-of-way management plan for electric transmission systems and 
Section 84.3 - Transmission right-of-way maintenance programs and schedules.  

A Plan was first submitted by Orange and Rockland to the PSC in 1982. This original Plan 
provided for environmentally and economically sound system-wide vegetation management 
designed to achieve reliable electric transmission, as well as the long-term development of 
relatively stable and compatible plant communities within the managed sections of right-of-way.   

The Plan has been updated and revised several times following its original submittal, including 
a major revision submitted in 1989, and subsequent modifications as required. The Plan was 
fully revised again in 2003.  Minor changes reflecting updates to Orange and Rockland’s 
program as well as Department of Public Service (DPS) comments and suggestions were 
made in 2007. The 2007 update incorporated changes that were based on the requirements of 
the 2005 PSC Order Requiring Enhanced Transmission Right-of-Way Practices by Electric 
Utilities in case 04-E-0822 and NERC Standard FAC-003-1, Transmission Vegetation 
Management Program. The 2009 update was also a minor change. It includes relevant 
changes to keep the Plan current, as well as editorial changes that consolidate ideas and 
concepts and add clarity to the document. This 2012 update is to include new elements in case 
10-E-0155, including customer and municipal notification, enhanced notification information of 
the work to be performed, High Density area work plans, the Orange and Rockland Modified 
Plan, transmission ROW planting plans and criteria, and a description of noncompatible 
vegetation species to remain on the right-of-way. 

In addition to serving as the central document for defining how vegetation is managed on 
transmission rights of way at Orange and Rockland this Plan serves the following purposes: 

 Ensures compliance with NERC Standard FAC-003-1. This standard requires all 
Transmission Owners to prepare and keep current a formal Transmission Vegetation 
Management Program (TVMP) that shall include the objectives, practices, approved 
procedures and work specifications. This document is the major component of the 
TVMP and applies to all transmission lines covered under FAC-003-1 regardless of 
their location.   

 Ensures compliance with the PSC Order Requiring Enhanced Transmission ROW 
Vegetation Management Practices by Electric Utilities. This Order was issued under 
case 04-E-0822 in June 2005.  

 Ensures that transmission vegetation management practices take into account DPS 
staff requests for additional information beyond the Part 84 required reporting criteria 
such as endangered species considerations. 

 Ensures compliance with the Order Adopting Recommendations in PSC case 10-E-
0155, issued May 27, 2011.  
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2. Description of Orange and Rockland Utilities, Inc. 

2.1. History and Service Territory 

Orange and Rockland Utilities, Inc. started as the Rockland Light & Power Co. in Nyack, 
N.Y. in 1899, when S.R. Bradley combined several small local gas and electric companies. 
This approach of merging smaller, local branches into larger regional companies became 
the blueprint for growth over the next 100 years. In 1912, the Charles H. Tenney Company 
of Boston purchased the Rockland Light & Power Co. and began merging it with smaller 
local gas and electric companies. In 1926, Tenney purchased Orange County Public 
Service, one of the larger utilities in the region, and merged it into Rockland Light & Power 
Co. In 1958, Rockland Light & Power Co. merged with Orange and Rockland Electric 
Company, and took its name, becoming what we now know as Orange and Rockland 
Utilities. Orange and Rockland and its subsidiaries became a wholly owned subsidiary of 
Consolidated Edison Incorporated (CEI) in 1999. 

Orange and Rockland serves an area totaling 1,350 square miles, with a population of 
more than 700,000 located throughout: seven counties in New York, northern New Jersey 
and northeastern Pennsylvania, Orange, Rockland and Sullivan Counties in New York 
State, a portion of Pike County in Pennsylvania, and portions of Bergen, Passaic and 
Sussex counties in New Jersey (with nearly 300,000 electric customers). The Company 
operates 573 circuit miles of high voltage transmission lines (34.5kV and above), with 379 
right-of-way miles covering 4,461 acres. Approximately 300 right-of-way miles and 4,000 
acres are located in New York State. The service territory is currently separated 
geographically into three operating Divisions, Eastern, Central and Western. Orange and 
Rockland headquarters is located at One Blue Hill Plaza, Pearl River, NY 10965.  

Table 1 in Section 3.2 provides a listing of transmission line facilities for which Orange and 
Rockland manages the right-of-way vegetation, along with a description of each line in 
terms of its location (end points), extent, voltage and typical right-of-way widths. 

2.2. Management Description 

The Vice President of Operations has executive responsibility for planning, implementation 
and control of the program. The Transmission and Distribution Maintenance Section of the 
Electric Operations Department is responsible for the following items pertaining to the 
Orange and Rockland right-of way-vegetation management program: 

 Establish yearly work plans 

 Schedule work 

 Conduct periodic surveys 

 Prepare field estimates  

 Property owner notification  

 Prepare reports 

 Supervise daily activities 

 Conduct field inspections 
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The Environmental Services Department provides technical support and advice and 
obtains permits as required. The Real Estate, Community Relations, and Mapping 
Departments provide assistance as needed.  The operating management structure of 
Orange and Rockland Transmission Right of Way Program by employee title is as follows: 

 President of Orange and Rockland Utilities: William G. Longhi 

 Vice President of Operations: Francis W. Peverly 

 Director of Electric Operations: Glenn Meyers 

 Section Manager,  T&D Maintenance: Stephen T. Prall 

 Manager, Vegetation Management: Mark J. Beamish  

 Chief Construction Inspector, Vegetation: Keith J. Still  

 Chief Construction Inspector, Vegetation: Ashley E. McDonald 

The Manager, Vegetation Management is the primary individual responsible for 
implementing the Orange and Rockland Transmission Vegetation Management Plan. The 
Chief Construction Inspector (CCI) is responsible for the field inspection of on-going 
vegetation management activities and for ensuring completeness and quality of work 
performed in the field by vegetation management contractors. 

2.3. Physical and Environmental Variations Within Orange and Rockland Service Territory 

2.3.1 Transmission System Location With Respect to Land Forms and Physical Features 

The Orange and Rockland service area and transmission system are located in a 
concentrated area residing on the western edges of the lower southern extremity of the 
Hudson River Valley, extending from these river plains inland to the more hilly terrain, 
and even some low-lying mountains. Although this represents a relatively small 
geographic area by some utility standards, the Orange and Rockland transmission 
system covers several physiographic regions that can dramatically influence the 
vegetation growth patterns and influence accessibility to the transmission system. The 
land forms range from relatively level plains in the Triassic Lowland areas along the 
Hudson River Valley and the Wallkill River Valley, to rounded mountains and hills in the 
Appalachian Uplands found in northwestern sections of the service territory. The New 
England Upland physiographic region is also located in the northern sections. 
Elevations within this territory range from a low of a few feet above sea level in the 
extreme southeastern section along the Hudson River, to approximately 1,500 feet in 
the Shawangunk Mountains.   

2.3.2 Forest Tree Species 

The dominant native tree species in the Orange and Rockland service territory include 
a variety of oaks (Quercus spp.), ashes (Fraxinus spp.), maples (Acer spp.) black 
locust (Robinia pseudoacacia), and the invasive non-native tree-of-heaven (Ailanthus 
altissima). Other common tree species found locally include the birches (Betula spp.), 
black cherry (Prunus serotina), eastern hemlock (Tsuga canadensis), eastern red 
cedar (Juniperus virginiana), and various poplars (Populus spp.). Associated tree 
species that occur occasionally include various pines (Pinus spp.), willows (Salix spp.), 
elms (Ulmus spp.), sycamore (Platanus occidentalis) and hickories (Carya spp.), along 
with some spruces (Picea spp.).  Lower stature and understory trees include sumacs 
(Rhus spp.) and dogwoods (Cornus spp.). 
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2.3.3 Human Population 

The Eastern Division encompasses large areas of sprawling suburbia and is densely 
populated, especially in the southeastern portion. However, there are still some rural 
areas in the western portion of this division. The Central and Western Divisions are 
predominantly rural with small urban centers scattered throughout. Except for the urban 
center of Middletown, the western portion is primarily rural in nature. Although, all of the 
Orange and Rockland service territory has been experiencing accelerated residential 
and commercial development in recent years, the greatest changes in land use 
affecting right-of-way vegetation management have occurred in the eastern sections of 
the service territory. 

2.3.4 Forest Growth and Soil Productivity  

The species distribution and growth rate of forest stands are influenced by many soil 
characteristics of physical, chemical and biological origins. Individual tree growth rates 
are strongly correlated with the combined and reciprocal influences of a myriad of all 
soil conditions. The soils are generally quite productive in the lowlands of the Eastern 
Division with some localized exceptions. In the highlands of the Western Division the 
soils are highly heterogeneous due to topographic variations and are generally 
shallower and hence less fertile than those of the lower lying flatland areas. 

2.3.5 Climate 

The heavier snowfalls and cooler temperatures common to the higher elevations of 
northwest portion of the Orange and Rockland service territory moderate considerably 
in the rolling hills and flatlands of the southern Hudson River Valley.  The average 
annual rainfall ranges from around 38 inches to about 45 inches within this general 
region. The growing season throughout the Orange and Rockland service territory is 
one of the longest in New York State, commencing in the lower Hudson Valley in April 
and oftentimes extending into October. 

Figure 1 plots variations in April precipitation for New York State from 1895 to 2004, 
with a range in annual precipitation from approximately two inches below to a little 
more than three inches above the long-term mean. 

Figure 1.  New York Statewide April Precipitation from 1895 to 2004 

 
  



 

5 

Figure 2, Compares actual annual precipitation in New York between 1974 and 2010 to 
the average annual precipitation and the trend in average annual precipitation. 

Figure 2.  Actual vs. Average Precipitation from 1974 to 2010 

 

While there may be periods of significant short-term, seasonal drought, and areas with 
localized weather variations, short-term effects of drought are generally mitigated on an 
annual basis in the service territory. Additionally, most tree growth in the northeast 
occurs in spring and early summer, when available soil moisture is most readily 
obtainable. As a result, drought is not considered a significant factor in New York or the 
Orange and Rockland service territory that reduces tree growth enough to impact the 
annual schedule or budget process for transmission vegetation management. 
However, adequate (unusually abundant) amounts of available soil moisture during the 
later (mid to late summer) growing season can influence the growth of some tree 
species that are predisposed toward exhibiting such flush-type growth patterns. 

Frequent, flexible inspection schedules and vegetation management work plans are 
developed based upon anticipated growth of vegetation on the right-of-way taken within 
the context of environmental factors such as those discussed above (species, soil 
productivity, and rainfall), as well as operational factors such as right-of-way width. 
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2.3.6 Environmental Concerns within the Orange and Rockland Service Area 

Sections of Orange and Rockland service area are highly sensitive to environmental 
concerns, and considerable public sensitivities exist relating to aesthetics and land use.  
For instance, numerous easement restrictions involving the use of herbicides are 
common all through the Orange and Rockland transmission system, but particularly so 
throughout the more populated Eastern Division. Figure 3 illustrates the extent of the 
Orange and Rockland service territory. 

Figure 3 - Map of Orange and Rockland Service Territory 
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3. The Orange and Rockland Electric Transmission System 

3.1. Construction and Physical Features 

Virtually all Orange and Rockland electric transmission rights-of-way exist on private 
property via legal easements.  Typical operating voltages for the Orange and Rockland 
transmission system are 34.5kV, 69kV, and 138 kV.  Orange and Rockland also performs 
vegetation management on five 345kV circuits which are jointly owned with Consolidated 
Edison Company of New York (CECONY), two 345kV circuits which are jointly owned with 
CECONY and Public Service Electric and Gas Company (PSEG), one 345kV circuit which 
is wholly owned by CECONY, and one 500kV circuit which is wholly owned by CECONY. A 
portion of the higher voltage rights-of-way are owned in fee although a significant portion of 
these rights-of-way exist via legal easements as well.   

Some of the lines were constructed in the 1950s and 60s, on low-profile wooden H-frames 
or single pole construction. Conductor to ground clearance within these spans often 
approaches NESC minimum.  These extensive areas of minimum line to ground 
clearances, along with anticipated growth rates of the fastest-growing vegetation in the 
area, reliable rainfall, and fertile soil conditions are taken into account when determining 
inspection frequencies and management cycles specified in the Plan. In addition species 
height and growth considerations are significant factors for determining which species are 
compatible within a particular transmission facility right-of-way, as well as influencing the 
determination for effective and reliable maintenance cycles. 

Some portions of these lines are located on more restrictive easements A large portion (28 
percent) of the Orange and Rockland transmission system has restrictions on the use of 
herbicides, primarily due to easement stipulations with landowners. While such easement 
restrictions exist throughout the system the majority occur in the heavily populated Eastern 
Division where approximately 40 percent of the right-of-way easements feature restrictions 
on the use of herbicides. When environmental and regulatory restrictions are included (i.e., 
wetlands, farm lands, residential, etc.), approximately 50 percent of the system features 
restrictions on herbicide use. The company is reviewing these areas and considering 
applying to DEC for a wetland application permit in areas where prohibitive easement 
restrictions do not exist. Orange and Rockland will continue to use regular aerial and 
ground patrols to monitor tree growth on these non-chemical sites, and promptly schedule 
any remedial work required to achieve system reliability.  
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3.2. The Extent of the System 

Orange and Rockland’s electric transmission system includes 90 separate transmission facilities that operate 
over 572 circuit miles of right-of-way covering approximately 4461 acres.  Table 1 presents a listing of these 
facilities, including the miles and acres of each right-of-way. 

Table 1.  TRANSMISSION SYSTEM DATA 
Last Updated March 2009 

LINE INFORMATION 

 LINE # FROM – TO 
VOLTAGE 

(kV) 
WIDTH 
(Feet) 

LENGTH 
(Miles) 

ACRES 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  REDACTED     
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LINE INFORMATION 

 LINE # FROM – TO 
VOLTAGE 

(kV) 
WIDTH 
(Feet) 

LENGTH 
(Miles) 

ACRES 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

  REDACTED     
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4. History of Right-of-Way Vegetation Management 

4.1. Early History 

Prior to the 1950s, Orange and Rockland maintained control of brush on its electric 
transmission right-of-way by hand cutting. While it was widely recognized that most 
deciduous species of trees and shrubs re-sprouted vigorously from the stump and roots 
when cut, particularly when in the younger sapling stages, there were no other effective 
control methods available. As a result of such repeated cutting regimes a multitude of 
smaller stems, often referred to as stump clumps, would soon appear from around the 
bases of the trees that were physically removed.  These stump sprouts and root suckers 
were nourished by the plentiful energy reserves contained in the well-established root 
systems that remained undisturbed after decapitation of the above ground stem. They grew 
rapidly. Four to eight feet of growth per year was common after such cuttings. Re-clearing 
this resurgent brush at relatively short intervals was a constant struggle, and rising labor 
costs, worker safety concerns, and increasing tree stem densities made a strong case for 
more effective methods of control. 

Orange and Rockland began using herbicides in the 1950s.  In 1967 Orange and Rockland 
began using a selective approach, targeting for removal only those species whose growth 
characteristics could jeopardize line reliability. This initiative which involved removal of only 
the vegetation which at maturity could grow to a height that would interfere with the lines, 
was a major step forward in the development of a modern right-of-way vegetation 
management program. Prior to this date, all new right-of-way preparation efforts involved 
clear-cutting of all woody vegetation on the right-of-way. A few years later, in 1975 and 
continuing to the present, the methodology for maintaining all transmission line right-of-way 
vegetation was converted to selective removal. Implementation of this selective removal 
practice is carried out through a prescription process whereby a treatment method is 
selected on a site by site basis. 

This practice is superior to clear-cutting in terms of safety, system reliability, environmental 
impact, and cost effectiveness. Low-growing compatible vegetation

1
 is given a competitive 

advantage and encouraged to proliferate on the right-of-way. Eventually compatibles 
“naturally” succeed at significantly greater rates at the expense of incompatibles. As this 
process is implemented less extensive treatment is required on future cycles because 
fewer incompatibles exist. When managed in this fashion the right-of-way enhances the 
local ecosystem and provides a good environment for wildlife to flourish.    

4.2. Development of Chemical Control Measures 

Herbicides were introduced in the early 1950s, as utilities sought more effective ways to 
control vegetation on their electric transmission rights-of-way.  As herbicide treatment 
methods developed and proved effective, Orange and Rockland also recognized the 
importance of developing a sound management plan that balanced environmental 
considerations with operational needs.  By the mid-1970s, Orange and Rockland had 
developed its first right-of-way vegetation management plan.  While the industry was 
perfecting broadcast herbicide applications in these early days, the Orange and Rockland 

                                                 
1
 Compatible vegetation is vegetation on the right-of-way which does not have the potential to grow to a point where 

it can jeopardize line reliability by falling or growing into the line or encroaching into a vegetation clearance zone.  

See Appendix A for lists of vegetation that is generally compatible and incompatible. Vegetation clearance zones 

are identified in Section 7.4.2 and other ORU specifications. 
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plan specifically required the selective removal of tall-growing species that were capable of 
affecting line reliability. This plan was also developed to satisfy four significant 
requirements for environmental stability and compatibility. 

 Selective removal all of non-compatible target species while fostering the 
development and growth of compatible low-growing shrubs, herbaceous plants 
(forbs and grasses) and ferns, etc. to compete with the tall-growing incompatible 
species    

 Promotion of the growth of compatible vegetation within the right-of-way, which 
would also support a variety of food and cover for all forms of wildlife  

 Reduction in the impact of right-of-way on visual aesthetics through retention of 
low-growing vegetation on the right-of-way  

 Preservation and development of dense ground cover to help prevent erosion 

Vegetation maintenance methods evolved into a combination of hand cutting and stump 
treatment with herbicide, and basal treatment to the lower stem and exposed roots of tall-
growing species where cutting was not required. These methods proved to be quite 
satisfactory at controlling growth at minimal cost. 

4.3. Litigation 

The Orange and Rockland right-of -way management planning process was first developed 
as a systematic program in 1975. Between 1975 and 1977, the Environmental Services 
Department performed a span-by-span ground survey of the transmission system that 
identified the land use along the right-of-way, inventoried the vegetation present, and 
prescribed treatments and timing for each identified right-of-way section.  This information 
was used to schedule vegetation management activities on the transmission system on a 
“site-by-site” or line section basis as dictated by the need (existing tree height) for 
treatment.  Although this “just in time” procedure (site specific as needed) of right-of-way 
vegetation management scheduling appeared to be both a sound economic and 
environmental approach at first, the program quickly encountered difficulties, and by 1980 
the reliability of the transmission system was in jeopardy.   

Orange and Rockland recognized the need for improving the right-of-way vegetation 
management program and implemented a plan to selectively treat all transmission rights-of-
way within the next five years.  All future vegetation management work would now be 
performed on a line-by-line basis, rather than scheduling individual line sections 
independently on a “just-in-time” basis as done in the past.  The Plan emphasized the 
selective removal of non-compatible vegetation, while encouraging the development of 
relatively stable low-growing plant communities composed of woody shrubs, forbs, grasses, 
sedges, ferns, reeds, etc. that develop naturally with the removal of the over story tree 
canopy.  The full implementation of this plan was blocked by landowner litigation 
challenging Orange and Rockland’s rights to remove incompatible vegetation from the 
right-of-way which was established on their lands.  During this extended period of litigation, 
vegetation management options were quite limited in many areas.  Subsequent to the 
successful conclusion of this legal challenge (1985), a comprehensive vegetation 
management program was adopted, and in 1989, a revised management plan was 
prepared and approved. A recent 2010 court decision in Rockland County has also 
affirmed ORU’s transmission vegetation management easement rights. 
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The Emerging Solution 

Orange and Rockland’s comprehensive program was implemented in a proactive manner 
and included removal of tall-growing trees and various herbicide treatments. Herbicide 
applications were phased in carefully and slowly due to continuing landowner concerns. 
However, favorable growing seasons continued to compound the problem of uncontrolled 
woody growth on portions of the system. With the help of consultants and the addition of a 
vegetation management professional to the Orange and Rockland staff an accelerated 
program for vegetation control was developed.  

During the 1990s, the use of basal applications was curtailed due to the requirement for oil 
carriers, and the higher herbicide application rates needed for effective control. In their 
stead, low volume, backpack foliar methods were adopted that required very low herbicide 
rates and used only water as the carrier.  This low volume foliar application proved to be 
highly efficacious as a new generation of herbicide products with more environmentally 
compatible labels emerged in the later 1980s. Also, a combination of treatments was added 
using first mechanical removal followed the next season by low volume foliar herbicide 
applications. This combination of techniques provided more effective control of dense 
stands of taller incompatible tree species than the traditional labor intensive hand cut and 
stump treatment.   

In the Mid 1990s, Orange and Rockland’s vegetation management philosophy moved 
toward the Integrated Vegetation Management (IVM) concept.  IVM is based upon the 
traditional pest control Practice popularly known as Integrated Pest Management (IPM). 
This new management methodology still incorporated the highly selective removal of all 
non-compatible trees as one of its major tenets, but there was now a much greater 
emphasis on retaining and promoting lower growing compatible species, particularly the 
low growing tree species and woody shrubs. 

While IVM practices have had a positive effect on the Orange and Rockland system some 
issues have been observed with a few of the retained “compatible” tree and shrub species.  
Some of these species have become too tall and in some instances, too dense as well, 
particularly at locations of maximum sag in spans with relatively low structures.  The 
abundance of these, once thought to be “completely compatible” woody species, had 
affected the ability of personnel to easily locate and subsequently treat all the tall-growing 
target tree species and have also reduced access to portions of the right-of-way. If 
unaddressed this concealment of the target species and reduced access would negatively 
impact treatment efficacy by increasing the number of misses and skips, thereby increasing 
the number of trees with the potential to jeopardize the transmission lines.  Tall and dense 
arrangements of these taller growing, otherwise generally compatible species can also 
negatively impact the ability to patrol, inspect and repair the transmission lines.  

In order to address this issue as well as other issues concerning the environment Orange 
and Rockland has adopted a modified version of the wire zone / border zone concept.

1
 This 

concept calls for the removal of taller woody (non-tree) vegetation as well as trees from the 
wire zone

2
, particularly at those mid-span locations or other sites having minimal line to 

ground clearances. Under this concept smaller trees and taller woody (non tree) vegetation 
will generally remain in the border zone.

3
The resulting right-of-way vegetation cover will 

form a mosaic of habitats that provide for a wide range of plant species and an 
intermingling of various plant communities in a patchy manner along the relatively open 
right-of-way corridor.   

                                                 
1 See Figures 4 and 5 in Section 7.4 
2 The wire zone is the area of right-of-way between the vertical projection of the outboard conductors of a  

transmission line plus ten feet in each outboard direction. 
3 The border zone is the area of right-of-way between the wire zone and the right-of-way boundary. 
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Under this concept the wire zone environment will generally consist of an herbaceous and 
smaller shrub community mix that will be compatible for the site, and be compatible with the 
height and reliability needs of the overhead conductors.  This patchy plant community 
approach will attempt to achieve a maximum shrub density of 60 percent to 70 percent in 
the in the wire zone.  A shrub composition density level/height limit of this type will have 
several positive effects, including better and easier access for the crews to the area under 
the conductors and increased treatment efficiency, while at the same time minimizing 
herbicide use, and increasing the habitat diversity of the right-of-way. However, it should be 
emphasized that there is no set standard for the shrub/herbaceous percent cover. Low 
ground clearance corridors may require a higher percentage of herbaceous cover, just as 
higher ground clearance corridors would allow for a greater percentage of shrubs.  In cases 
where vegetation that is normally considered compatible, is impeding access,  interfering 
with the ability of inspectors to visually assess right-of-way vegetation, or jeopardizing line 
reliability,  it will be selectively removed. 

4.4. Scheduling Right of Way Treatment Cycles 

In 1985 a 5-year cyclic right-of-way treatment program was implemented that enabled 
Orange and Rockland to more effectively and efficiently manage the right-of-way, and 
implement the goals of the long-range plan. This defined cyclic approach is a well-accepted 
management practice, requiring that all sections of all lines be completely treated within a 
set time period. The establishment of a standardized treatment cycle enabled Orange and 
Rockland to improve its scheduling and budgetary processes, reduce public and 
environmental intrusion, and maximize contractor work efficiency. Most importantly in terms 
of reliability it eliminated the “just in time” treatment philosophy.  

Over the years, Orange and Rockland has undertaken a number of different treatment 
cycle regimes with varying timeframes. While embarking on the first 5-year cycle attempt, it 
was determined  that certain lines (because of conductor clearances and/or tree growth 
rates) actually needed a shorter treatment cycle to maintain line reliability, or alternatively 
required a significant amount of hot spot work during off cycle years. Accordingly, some of 
these lines were then put on a 3-year cycle. Subsequently, in order to schedule workloads 
somewhat more evenly from year to year and to reduce hot spot work, a 4-year cycle was 
instituted for the balance of the system.  

Even more recently, due in large part to the wide variety of right-of-way conditions 
encountered, including incompatible species growth rates and environmental factors such 
as higher rainfall, longer growing seasons, and in some cases   landowner constraints, a 
management treatment cycle of three years was implemented for the majority of the 
system. The three year cycle is currently in effect, with the flexibility to lengthen the cycle 
on some lines 138kv and under lines (non-NERC), to four years, depending on observed 
conditions.   

The system wide three year treatment cycle is not intended to be an arbitrary scheduling 
requirement or a completely inflexible directive, but rather a strict guideline that has the 
flexibility to be adjusted for individual lines or sections of lines to address changing 
conditions based on assessments of field conditions stemming from  vegetation 
management inspections, patrols and inventories, and taking into consideration anticipated 
growth rates of vegetation and all other environmental factors that may impact transmission 
line reliability. This results in vegetation management activities being scheduled on a 
defined cycle in order to achieve optimal control in the most cost effective, environmentally 
friendly manner. Inspections will be used to identify those isolated line segments where the 
re-growth exceeds the expectation. In such cases off-cycle management (i.e., hot spot 
work), to maintain system reliability will be performed.  
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5. Transmission Right of Way Vegetation Management Policy  

Orange and Rockland’s overall policy has been developed to manage vegetation in a cost 
effective, environmentally compatible manner that achieves the safe, reliable operation of the 
electric transmission system. The Transmission Vegetation Management Plan is designed to 
implement this policy through the judicious combination of:  

 The application of sound Integrated Vegetation Management principles and practices 

 The implementation of the most appropriate best management practices in a site 
specific approach 

 Providing effective and responsible stewardship of the right-of-way environment  

Consequently, the Plan is designed to achieve a vegetative cover on the right-of-way which 
consists of low-growing species that are compatible with the operation of the company’s 
transmission system and which will require minimum maintenance in the long term.  

Right of way vegetation is managed with the primary goal of preventing interruptions of the 
electric transmission system from vegetation either growing into or falling into electrical 
conductors. The right-of-way is maintained in an accessible condition in order to facilitate 
patrols, routine maintenance, and emergency operations.  The condition of the right-of-way is 
monitored through regularly scheduled ground and aerial patrols. Assessments from such 
patrols are used for planning, and result in timely execution of appropriate vegetation 
management control techniques. These assessments are also used to evaluate treatment 
effectiveness and are used in conjunction with periodic vegetation surveys, and collaboration 
with applicable right-of-way vegetation research organizations to continuously improve the 
program. The right-of-way vegetation management program also incorporates good customer 
and public relations, and continually seeks sound practical measures to improve customer 
outreach, customer notification, public education and regulatory cooperation. 

In 2008 Orange and Rockland incorporated into the Plan a vegetation management practice 
that can be used in densely populated sections of right-of-way. This option calls for pruning 
rather than removal, of incompatible vegetation located along the outer edge of the right-of-way 
whose branches have not yet entered the wire security zone on rights-of-way with transmission 
lines operating at voltages less than or equal to 138kV. This modification was developed in 
consultation with DPS staff and is incorporated into the appropriate area of Section 6. 
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6. Vegetation Management Goals, Objectives, and 
Practices 

6.1. Goal A:  Maintain the Integrity of the Transmission Facility 

6.1.1 Objective 1: 

Eliminate the risk of interruptions from on-right-of-way vegetation encroaching into the 
wire security zone or falling into the conductors. 

Practice a. Apply a modified
1
 wire zone–border zone IVM approach based 

upon the varying actual distance to the wire security zone. This 
will be accomplished by focusing attention on the wire zone 
area of the right-of-way particularly in areas of minimum 
clearances (e.g. mid-span), to eliminate tall-growing tree and 
even most taller shrub species. Those lines constructed with 
low profiles and ground clearances, should generally have wire 
zone right-of-way sections composed of grasses, herbaceous 
growth and low shrubs, while lines with higher profiles and 
greater ground clearances may include some taller-growing 
species within the wire zone. Under this concept incompatible 
vegetation in the border zones will be removed, however taller 
vegetation including small trees and large shrubs is typically 
considered compatible in the border zones because it cannot 
grow tall enough to jeopardize the transmission lines by 
growing or falling into them.  

In densely populated areas of high sensitivity, incompatible 
trees located along the right-of-way edge may be pruned or 
topped rather than removed, on rights-of-way with lines 
operating at or below 138kV. As mentioned in the previous 
section this practice was developed by Orange and Rockland 
and DPS and will be used as a last resort after landowners in 
these areas refuse to have these trees removed.  This is 
described further in Section 7.2.2 – The ORU Modified Plan. 

Practice b. Mitigation Measures – When locations on the right-of-way 
where restrictions that prevent achieving the specified At Time 
of Vegetation Management clearances are identified, mitigation 
measures will be implemented to achieve sufficient clearances. 
Typically mitigation measures involve more frequent 
inspections of these areas and mid cycle treatments if required.  

Practice c. Improve the database that lists each transmission section 
where easement and/or landowner restrictions exist that may 
prevent the full implementation of this modified wire zone 
approach.  

                                                 
1 The concept of the modified wire zone/border zone model of vegetation management, as agreed to between 

NYSDPS and the New York investor-owned utilities incorporates the retention of many low-growing woody shrub 

species (less than 10 feet) within the midsection of the right-of-way known as the wire zone. In the customary 

application of the wire zone/border zone, no shrubs are allowed in the herbaceous-only wire zone. For more 

discussion of the wire security zone clearances and the modified wire zone border zone principles, see Section 7.4. 
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Practice d. Taller shrubs and some small mature trees will be acceptable 
within the border zone. In addition, denser shrub communities 
will be promoted along the right-of-way edges to maximize 
natural competition and reduce incompatible tree densities in 
the future. 

Practice e. Complete all needed edge encroachment work in conjunction 
with the existing maintenance cycle and rectify all identified 
areas that have not been maintained to full allowable right-of-
way width.  This schedule of manual and mechanical pruning, 
clearing and widening to improve clearances between the 
transmission line and the forest edge will be accomplished in 
accordance with budget limitations and to the extent permitted 
by existing ownership and/or easement conditions.  

6.1.2 Objective 2:  

Reduce the risk of interruptions caused by trees falling into the lines from beyond the 
right-of-way edge. 

Practice  a. Utilize aerial and ground patrol, and other field assessments 
(e.g.  surveys) to monitor and examine the adjacent forest edge 
conditions, and identify high risk (danger) trees. Orange and 
Rockland will schedule removal, topping and side pruning 
operations of the identified off-right-of-way danger trees as 
permitted by field conditions, budgets and easement and/or 
landowner constraints. 

6.2. Goal B:  Encourage the Natural Development of Low-Growing Relatively Stable Plant Communities 
Within the Right-of- Way by Systematically Removing Target Species 

6.2.1 Objective 1:   

Sustain the long-term stability of compatible plant communities within the right-of-way, 
and use natural plant competition, interference and herbivory to thwart the proliferation 
of tall growing, non-compatible species. Identify and use the most cost effective and 
long term efficacious vegetation management techniques commensurate with the 
environmental and public concerns and constraints for each site. 

Once a sufficient level of control has been achieved in a particular section of right-of-
way IVM activities will be performed in a manner that effectively controls re-growth, but 
uses lower amounts of herbicide. Treatment activities shall always attempt to minimize 
adverse impacts to adjacent, non-target compatible vegetation and prevent damage to 
environmentally sensitive resources. 

Practice a.  Continue to implement a field survey/inspection process that 
enables pre-planning of vegetation management work. 
Prescribe proven, effective control techniques tailored to the 
environmental and public constraints of each right-of-way 
section.   

Practice b.  Apply appropriate IVM tactics to selectively target and control 
incompatible species, while fostering and encouraging the 
development of relatively stable compatible plant communities 
composed of herbaceous and shrub species. Tall growing, 
incompatible vegetation that survive natural competition and 
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predation will be treated and maintained within the framework 
of the 3-year to 4-year routine maintenance cycle.  

Practice c.  Use the selective application of approved herbicide products 
whenever possible to effect full control and eradicate all re-
growth from the stumps and root systems of tall-growing 
incompatible tree species. 

Practice d.  Utilize properly trained and certified right-of -way vegetation 
management personnel to manage and perform the 
application of herbicides and maintain appropriate work 
monitoring and auditing procedures.   

6.2.2 Objective 2:     

Improve the ability of vegetation management personnel to recognize the common 
local target tree species and identify other potential incompatible species within the 
region, with an emphasis on those taller shrub and short stature tree species in 
locations where they are capable of invading the wire security zone. 

Practice  a. Perform annual start-up training with contractor crews and 
supervisory personnel to carefully review and thoroughly 
acquaint field personnel with pertinent right-of-way 
management specifications, procedures and techniques 
required to successfully implement the goals, objectives and 
strategies of this Plan. 

Practice  b. Explain the modified wire zone-border zone concepts, 
clearance requirements and the effects of line sag and sway 
upon tree to conductor clearances to contractor crews as part 
of the above-referenced training.  

Practice  c.  As part of the above referenced training, increase contractor 
crew knowledge of woody shrub identification and growth 
potential.  

Practice  d. As part of the above referenced training reinforce with 
contractor crews the importance of recognizing and identifying  
right-of- way areas where marginally compatible species such 
as tall shrubs and short stature tree species may jeopardize 
reliability, with special emphasis on mid-span locations. Review 
how to use IVM techniques to eliminate these localized 
incompatible species from these more susceptible portions of 
the right-of-way.  

6.2.3 Objective 3:    

Maintain existing access routes into and along the right-of- way to achieve prompt entry 
for routine and emergency vegetation management, and other transmission line 
maintenance operations and repairs. 

Practice  a. Maintain existing right-of-way access routes and other required 
travel lanes in a cleared condition by selectively treating all 
woody growth, and keeping these access routes in a 
predominately grass cover.  The access path that is free of 
woody vegetation may be up to 15 feet wide. 

Practice  b. Utilize herbicide treatment, or mowing and herbicide treatment 
to re-establish access routes that have become overgrown, or 
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to establish new travel lanes where required for routine or 
emergency operations.  

Utilize portions of the wire zone as the travel lane to improve 
conductor-to-vegetation clearance under the lines whenever 
possible, in accordance with equipment clearance limits and 
other site conditions.  

Practice  c. Provide access and safe working areas around transmission 
structures by maintaining a minimum 15-foot perimeter  around 
each pole and tower site that is free of entangling woody 
vegetation. 

Practice  d. Treat or remove all vines growing upon electric facilities at the 
time of routine maintenance. 

Practice  e. Repair damage to existing access roads where erosion 
threatens access and/or environmental quality.  Maintain 
adequate functioning of drainage devices such as culverts, 
swales, and ditches to prevent water damage to access routes 
and transmission facilities. 

6.2.4 Objective 4:  

Reduce long term herbicide use requirements
1
. 

Practice  a. Apply herbicides selectively to target incompatible species and 
minimize the zone of effect (i.e., overspray) on adjacent 
compatible non-target vegetation so that herbicide is used 
efficiently as well as effectively . 

Practice  b. Evaluate and test new herbicide products and mixtures, 
treatment methods and delivery systems to provide greater 
environmental compatibility, reduce environmental risks, and 
increase public and worker safety. 

Practice  c. Stay abreast of product advances and improvements in IVM 
methods and technology through R&D efforts and information 
exchange venues such as industry workshops, field studies, 
experimental test plots, and other relevant resources . 

6.2.5 Objective 5:  

Support vegetation management research designed to better understand the 
ecosystem dynamics of IVM, and the response of the compatible and non-compatible 
communities to various herbicide and mechanical methods and combinations thereof. 

Practice  a.  Remain current with on-going right-of-way research into the 
environmental impacts and ecological consequences of various 
right-of-way management methods, including both herbicide 
and non-herbicidal alternatives. 

Practice  b.  Seek other willing partners to participate in regional and 
statewide right-of-way research initiatives, and through such 
collaborations equitably share the economic burden and the 
benefits of such research.  

                                                 
1 While ORU is committed to a long-term pesticide reduction strategy, the reclamation requirements for some 

sections of the right-of-way may necessitate a near-term increase in herbicide use. 
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Practice  c.  Publish and disseminate any internally funded or conducted 
right-of-way research results and findings for peer review. 

6.3. Goal C:  Maintain Environmental Quality and Protect Sensitive Resources 

6.3.1 Objective 1: 

Foster and maintain visual screens of natural, low-growing species at public high 
visibility sites such as parks and major road crossings. 

Practice  a. Maintain a limited number of vegetative buffer zones consisting 
of primarily compatible, low-growing species, and manage the 
height of the vegetation in these buffers to achieve system 
reliability by maintaining appropriate clearances.  

Practice  b. Topping and pruning of taller-growing vegetation may 
occasionally be used to temporally satisfy reliability 
requirements when the presence of compatible species are 
insufficient or altogether absent within vegetative buffer zones.  
This is a short-term, temporary solution.  

Practice  c. Remove tall-growing, incompatible vegetation from all such 
designated vegetative buffer areas by the end of the next 
treatment cycle, up to the limits of the easement and/or special 
permitting requirements, and promote the conversion all 
existing tree buffers to those composed of naturally occurring, 
compatible species.   

6.3.2 Objective 2: 

Protect sensitive aquatic resources from adverse impact occurring due to management 
activities, such as herbicide contamination, erosion or physical degradation. 

Practice  a. Maintain thickly vegetated buffer zones composed of 
compatible, low-growing vegetation around sensitive aquatic 
sites, including streams, lakes and ponds. Conduct all 
treatment activities in a manner that minimizes the disturbance 
of these compatible shrub and herbaceous buffer zone 
communities, and reduces or eliminates the risk of soil erosion 
and sediment runoff. 

Practice  b. Selectively use herbicide treatments and products that are 
specifically approved for ditch bank, stream bank, wetland or 
other aquatic uses. Establish the following minimum buffer 
zone distances for non-aquatic herbicide applications. See 
Section 7.5.1. 

Practice  c. Maintain a minimum 5-foot, no-treatment-zone immediately 
adjacent to any stream, pond or lake. 

Practice  d. In the future obtain permits from the NYSDEC as required for 
herbicide application in state-regulated wetlands and their 
attendant 100-foot buffer zones. Maintain regular 
communication with the appropriate DEC Regional offices and 
personnel to communicate treatment schedules and facilitate 
these permitted field activities. 
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Practice  e.  When drinking water wells are identified on or immediately 

adjacent to the right-of-way, the establishment of 100 foot 

buffer zones should be made for herbicide treatment.  

6.3.3 Objective 3:    

Work with the appropriate state, federal, private agencies and knowledgeable 

individuals to identify and develop protective measures for known populations of 

endangered and threatened species. Endeavor to determine and understand any 

potential direct impacts to these species or their critical habitats associated with 

planned right-of-way vegetation management activities, and work with the various 

entities to minimize risk and avert incidental take or inadvertent habitat damage. 

Practice  a. Utilize the DEC Natural Heritage Program reporting process to 

communicate routine vegetation maintenance schedules to DEC, 

together with suitable maps that identify line locations.  

Practice  b.  Use the information provided by the DEC and the Natural 

Heritage Program and other reliable sources to identify known 

locations of threatened and endangered species in proximity to 

scheduled vegetation management or other impacting 

transmission maintenance activities. 

Practice  c.  Act as a good steward of right-of-way resources by collaborating 

with the DEC Endangered Species Unit, Natural Heritage 

Program to assess and understand the risks and benefits to be 

derived from right-of-way vegetation management activities on 

existing populations of threatened or endangered species or their 

critical habitats.   

Practice  d.  Communicate any special adjustments to treatments required 

and/or particular timing to field supervision and crews, and 

provide any necessary oversight and direct supervision so as to 

implement reasonable and prudent measures necessary to 

protect these species of concern or other identified sensitive 

ecological resources. 

6.4. Goal D. Manage Appropriate Compatible Use of the Right-of-Way 

6.4.1 Objective 1:  

Minimize and discourage incompatible uses of the right-of-way to the extent 

practicable. 

Practice  a. Identify those uses that are inherently incompatible with the 

safe operation of the line through routine patrols and field 

inspections, including any building or structure encroachments 

within the right-of- way, and other adjacent activities such as 

construction and logging that may impact system reliability or 

public safety. 

Practice  b. Work with the underlying fee owners of easements to 

discourage unauthorized vehicular and ATV activity that may 
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threaten environmental integrity by damaging roads, culverts, 

stream fords, fences, gates and compatible vegetation. 

Practice  c. Notify Security, Environmental Services, Transmission 

Engineering, and Real Estate when any unauthorized uses 

such illegal dumping or encroachments are identified on the 

right-of-way.  Coordinate with these departments as required to 

determine the proper course of action.   

Practice  d. Employ reasonable means to notify and inform right-of-way 

users about the risks and impacts of unauthorized adverse use. 

Seek prosecution of known or suspected repeat violators. 
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7. Transmission Right of Way Procedures  

7.1. Right of Way Included in the Plan 

This plan covers all Orange and Rockland electric transmission lines between 34.5kV and 
500kV where vegetation management is the responsibility of Orange and Rockland

1
. 

7.2. Vegetation Management Procedures 

The vegetation management procedures described below may be used individually or in 
combination to control vegetation on the right-of-way at the discretion of the Manager of 
Vegetation Management. They represent the procedures which have proven to be most 
effective on the Orange and Rockland system as well as industry-recognized best 
management practices. Specific procedures support two major concepts which have been 
outlined earlier in this document and which will be further described in this sections 7.3 and 
7.4 - Integrated Vegetation Management and Modified Wire Zone–Border Zone.  

7.2.1 High Density Area Work Plans 

In application of this TVMP, NYSPSC Order 10-E-0155 has determined the entire 
Rockland County area and the seven lower towns in Orange County including the 
Towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo, Warwick, and 
Woodbury, to be a High Density area.  However, within the described High Density 
area are considerable areas that have low to no population.  Orange and Rockland 
defines the High Density areas to be within the location determined in Order 10-E-
0155, and further refined as having a maintained and/or landscaped property that is 
also part of the transmission ROW area.   

In these high density areas, Orange and Rockland will utilize increased customer 
outreach and education.   Customer communication and notification will be completed 
door to door with information packages left for customers not at home.  In all cases an 
attempt will be made to personally meet with each customer that is encumbered by a 
ROW easement to discuss the vegetation management work required, the applicable 
easement documents, the physical boundaries of the work, the methods and extent of 
the proposed work, provisions for clean up, and ROW restoration, and the expected 
dates of commencement and completion.  Following any face to face meetings, the 
Customer Communication Record will be completed with the details of the vegetation 
work provided to the customer.  Contact information including phone numbers will be 
provided to the customer and will be included on all related literature.  Following the 
required notification timeframe, the work will proceed.  Clean up and debris removal will 
be performed in an expedited fashion and will typically be accomplished within one 
week of the work being completed.   

7.2.2 The ORU Modified Plan 

Orange and Rockland will employ the Modified Plan in specific locations within the 
service territory for individual circumstances such as specific highway buffers, 
unusually wide right-of-ways, or other specific circumstance as determined by the 
Company.  It is the intention of Orange and Rockland to assure safety and reliability 
through the review and application of individual easement rights in all cases along the 
transmission rights-of-way throughout the entire Orange and Rockland Service 

                                                 
1 34.5kV distribution lines are not covered under this plan. 
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territory.  Within these specific, localized, High Density areas, the Orange and 
Rockland Modified Plan has the potential to be implemented.  As a general practice, it 
is ORU’s intention to fully remove all noncompatible vegetation rooted on the rights-of-
way.  However, where the easement ROW property is either maintained or landscaped, 
and safety and reliability criteria can be maintained, full right-of-way maintenance may 
be phased in, and the Modified Plan may be used in the following manner: 

The Orange and Rockland Modified Plan will be used on non-NERC designated lines 
only. Non-NERC lines generally are transmission lines under 200kV.  All vegetation 
that encroaches into the priority zone will be completely removed to ground in 
accordance with the Order 04-E-0822.   It is Orange and Rockland’s general procedure 
and ROW management practice to remove all noncompatible vegetation from the full 
width of the right-of-way during the maintenance cycle.  In all cases, noncompatible 
vegetation rooted in the Wire Zone, regardless of whether it encroaches on the priority 
zone or not, will be completely removed to ground.  Fruit bearing trees may be topped 
instead of removed. 

Other noncompatible vegetation within the Border Zones of the right-of-way will be side 
trimmed to the “At Time of Management” clearances specified in the Plan (138kV – 41’ 
lateral; 69kV - 35’ lateral; 34.5kV – 15’ lateral), and reduced in height to such a point 
that the remaining vegetation cannot contact the line if it were to fall. 

Noncompatible vegetation beyond the “At Time of Management” lateral clearance and 
with no fall over potential will be removed over successive maintenance cycles, but not 
to exceed three (3) maintenance cycles beginning in 2011. 

All right-of-way vegetation will be evaluated at the time of management and any dead, 
declining, or diseased vegetation will be removed to ground.  

This Modified Plan will allow the phase in of areas of significant transmission 
vegetation management work with the longer range intention of all current 
noncompatibles being removed no later than the end of 2020. 

7.2.3 Noncompatible Vegetation Species to Remain on the Right-Of-Way 

Orange and Rockland is committed to the encouragement and retention of compatible 
vegetation on the transmission right-of-ways.  Compatible vegetation is vegetation 
rooted on the right-of-way that will not become a reliability threat to the overhead 
transmission system.  Any vegetation that requires maintenance (pruning), except for  
fruit bearing trees, is deemed noncompatible and will be removed. 

Noncompatible vegetation may remain on the right-of-way in very specific situations.  
Such conditions may include unusually wide right-of-ways, areas of high conductor 
height (i.e. over deep valleys) where the noncompatible vegetation poses no reliability 
threat or in cases of the Modified Plan where removal on the noncompatible species is 
to be phased in by 2020.  This information will be captured during the customer 
notification and communication process.  Annual training of contractor personnel will 
address identification of both compatible and noncompatible species to better manage 
the ROW in a responsible stewardship manner. 

7.2.4 Transmission ROW Planting 

Orange and Rockland has a policy of planting vegetation in cases of work error, in 
compensation for removals completed off the right-of way where requested and 
justified, and in cases of public trees properly removed as part of transmission 
vegetation management work (i.e.: in a public park situation).  Re-planting may also be 
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performed in selected instances of buffer removal to high density roadways. Orange 
and Rockland does not plant vegetation where the underlying easement does not 
require planting as easement language describes the company rights in eliminating 
and/or maintaining current vegetation. 

The majority of the Orange and Rockland ROW is pursuant to easements over private 
property.  In other areas, (i.e. municipal or Company owned), municipalities may 
propose to the Company planting programs on these sections of the ROW.  The 
municipality will be responsible for the costs of planting and maintenance of compatible 
species.  Municipalities will be required to enter into a land use/access agreement with 
the Company for the establishment and ongoing maintenance of compatible vegetation 
on these sections of the ROW. 

7.3. Integrated Vegetation Management – IVM 

In summary IVM, requires that incompatible species be selectively targeted for removal 
using mechanical and herbicide controls. This provides a competitive advantage to 
compatible species which are encouraged to proliferate thereby making it more difficult for 
incompatible species to succeed, essentially providing biological control of the 
incompatibles. Additional cultural controls such as agriculture are also deployed to control 
incompatibles.     

The roots of IVM in New York can be traced to the adoption of vegetation management 
strategies in the 1970s that were designed to selectively treat and control tall-growing tree 
species, while fostering and encouraging the retention and development of stable, 
compatible plant communities. This meant compatible shrub communities for the most part. 
Since then, through research we have come to recognize the important ecological role 
herbaceous (forbs, grasses, sedges, ferns, etc.) plant communities play in tree seedling 
predation, competition, long-term right-of-way stability, accessibility and system reliability.  
Today’s right-of-way vegetation management practices are based on sound science, and 
have been developed over time with experience and substantial regulatory oversight.   

The New York investor-owned utilities have collectively been at the forefront of right-of- way 
vegetation management research since the early 1970s. They developed the term 
“Integrated Vegetation Management” from the more generic term “Integrated Pest 
Management” (IPM) to help better define right-of-way vegetation management.  
Subsequently, this expression evolved into a position paper for the then eight-member 
systems of the New York Power Pool in the 1990s, and more recently of the Environmental 
Energy Alliance of New York (EEANY) transmission members in the 2000s.  A copy of that 
paper, titled “Applications of Integrated Pest Management to Electric Utility right-of-way 
Vegetation in New York State” is included in Appendix B.  

The EEANY paper defines IVM as a system or resource (vegetation) management that 
minimizes interaction between pests (tall-growing trees) and the management system (safe 
and reliable electric service) through the integrated use of cultural (mechanical and manual 
methods that physically remove tree stems), biological (low-growing plants and herbivory), 
and chemical (herbicides) controls.   Preventive cultural measures most often involve the 
multiple use activities of others that keep the right-of-way in a compatible condition. 
Examples are active crop production, grazing, orchards, Christmas tree plantations, and 
other managed landscapes. Biologic controls incorporate the natural competition of low-
growing plant communities, as well as seed predation and herbivory by mammals, and 
perhaps some naturally occurring biochemical interactions among plants known as 
allelopathy.  Physical controls relate to mechanical and manual methods for removing 
incompatible vegetation, while chemical methods include all herbicide related activities.   
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More than a quarter of a century of continuous right-of-way vegetation management 
research in New York State has been instrumental in providing the electric utility industry 
with a better understanding of vegetation dynamics within the right-of-way. It is now 
understood how a naturally created but management-induced variety of compatible plant 
community assemblages can effectively inhibit and substantially reduce invasion by non-
compatible tree species. It is also understood however, that once incompatible tree stems 
gain a foothold, selective herbicide treatment is the most effective means of minimizing re-
growth. Effective right-of-way IVM combines preventive measures and promoting biological 
control processes to minimize re-growth and re-invasion of non-compatible species, helping 
to keep their densities low at the time of routine, cyclical vegetation management. It 
incorporates selective, stem-specific applications of approved herbicide products in a 
judicious manner to eliminate tree stems that become established.  Environmental intrusion 
and disruption to the compatible plant communities on the right-of-way are minimized and 
long term herbicide use is reduced because of the increased effectiveness of the biologic 
and cultural elements of IVM, cyclical scheduling, prescriptive techniques, and the use of 
highly selective stem-specific treatments which only target incompatible vegetation. 

7.4. The Modified Wire Zone–Border Zone (WZ-BZ) 

The WZ-BZ concept, developed and promoted by Drs. Bramble and Byrnes more than 20 
years ago, has been identified as a best management practice for many top performing 
electric utilities nationwide.  As confirmed through the FERC fact finding process pursuant 
to the August 14, 2003 Northeast blackout, the WZ-BZ is now an internationally recognized 
model for electric transmission vegetation management which helps achieve system 
reliability from the on-right-of-way vegetation management perspective.  

The WZ-BZ concept developed by Bramble and Burns requires that the wire zone be 
maintained exclusively in a grass/herbaceous condition, while all shrubs and other low-
growing woody species are completely removed and permitted to grow only in the adjacent 
border zones. The Orange and Rockland plan is based on a variation of the Bramble and 
Burns concept and is referred to as a “modified WZ-BZ” because it encourages the 
retention of shrubs in the wire zone

1
. This is consistent with the selective right-of-way 

vegetation management model adopted by the NYS Department of Public Service, and the 
then 8-member systems of New York Power Pool in the early 1980s.   

While most of these otherwise compatible woody species will never grow high enough to 
jeopardize line reliability some of these “compatible” woody shrub species have the 
potential to grow tall enough to present a threat in terms of clearance zone encroachment 
or by having the effect of concealing the tall-growing tree species that might be slowly 
growing within dense shrub communities.  Experience has shown and research has 
documented that once these tall-growing tree species emerge into the full sunlight and are 
released from the competition of the shrub canopy, they can rapidly grow into the minimum 
clearance zone, where they present a serious threat to reliability. Therefore this plan 
requires that any shrubs which have the potential to jeopardize a transmission line in this 
fashion be considered incompatible at that specific location, and be removed.   

This modified WZ-BZ approach achieves line reliability by providing greater clearances, 
better visibility for inspections, and improved access along the right-of-way.  It should be 
noted that not all shrubs are removed from the wire zone, as many diminutive woody 
shrubs can remain, e.g., spireas, some dogwoods, and viburnums, rubus and many other 
shrubs maturing at heights of less than 10 feet. It further recognizes the need to establish 
clearances between vegetation and the conductors at the time of vegetation management.  

                                                 
1 See Figures 4 and 5 in this section. 
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When properly implemented, the modified WZ-BZ approach provides for a significant 
insulating air space between the conductor and vegetation that can be readily detected 
when performing routine aerial or ground patrols, inspections and surveys.  

Several tall-growing shrub and short stature tree species have subsequently been removed 
from the list of nominally compatible species generally found suitable for under wire 
conditions, due to their potential to grow into the wire security zone as well as conceal 
incompatible tall-growing tree species. Generally, these taller shrub and small tree species 
will continue to be retained on the right-of-way within the border zone and in other right-of-
way locations (e.g., near towers) where conductor clearances are greater, and where their 
existence on the right-of-way provides competition for taller growing species, an important   
biological control in the context of IVM. 

As presently adopted, the modified WZ-BZ model will encourage a blend of herbaceous 
and small shrub species in the wire zone, and even taller shrubs where permitted by the 
line catenary and actual conductor-to-ground clearances. The extent of compatible shrub 
densities within the right-of-way may average into the 50-70 percent range.  However, 
shrub densities may be lighter within the wire zone and higher in the border zone to 
achieve this average. This modified WZ-BZ approach is expected to improve habitat 
diversity while reducing long term herbicide usage. Lower profile lines, such as the typical 
wood pole H-frame lines, will have wire zones predominated by herbaceous growth and 
only the smallest growing shrubs. Lines that are constructed on taller poles and towers may 
feature some taller-growing shrubs within the conventional wire zone when ample 
conductor-to-ground clearances exist.  

A listing of compatible and incompatible species is provided in Appendix A.  
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7.4.1 Cyclical Work Plans 

As previously discussed the treatment cycle for transmission lines is generally 3 or 4 
years. More frequent treatment is performed as necessary to maintain clearances and 
address fall over issues. Frequent inspections and assessments of vegetation facilitate 
the prompt discovery of changing or unanticipated conditions that can impact reliability. 
This allows the annual work plan (aka annual plan) to be adjusted in order to address 
such conditions with appropriate consideration given to anticipated growth of 
vegetation and all other environmental factors that may have an impact on reliability of 
the transmission lines. For example if a stand of ailanthus which jeopardizes reliability 
is discovered in the wire zone on a line in an off-cycle year, adjustments will be made 
to remove the ailanthus prior to the normal treatment cycle. Ailanthus is the fastest-
growing tree species in the region and has the potential to grow more than fifteen feet 
in a season. Conversely if a stand of oak trees of the same height were discovered in 
the same location the decision might be made to wait for the normally scheduled 
treatment cycle to remove the trees because oaks in this region grow approximately 
three feet in a season, and do not present the same threat to line reliability. This 
flexibility is essential to addressing unanticipated conditions that may arise which 
jeopardize reliability.   

7.4.2 Clearance Standards   

Vegetation clearances are established in the following tables. The clearances are used 
in conjunction with the modified the wire zone-border zone (WZ-BZ) concept. 
Clearances were developed based upon relevant system criteria such as circuit 
voltage, effects of ambient temperature and line loading on conductor sag, and effects 
of wind loading on conductor sway/blow out, right-of-way width, typical conductor to 
ground clearance, as well as expected vegetation growth rates and treatment cycle 
lengths. 
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TABLE 2 - Orange and Rockland Transmission Line Vegetation Clearances 

Table 2A. Clearance at Structure Between Trees and Conductors 

Voltage Lateral (Cs) Vertical (As) Clearance Classification 

(KV) (Feet) (Feet)  

500 25 25 At Time Of Vegetation Management 

  20 20 Action Threshold 

  15 15 Minimum Clearance 

345 21 21 At Time Of Vegetation Management 

  15 15 Action Threshold 

  10 10 Minimum Clearance 

138 17 17 At Time Of Vegetation Management 

  10 10 Action Threshold 

  5 5 Minimum Clearance 

69 15 15 At Time Of Vegetation Management  

  8 8 Action Threshold  

  4 4 Minimum Clearance  

34.5 15 15 At Time Of Vegetation Management  

  8 8 Action Threshold  

  4 4 Minimum Clearance  

 

Table 2B. - Clearance Within Span Between Trees and Conductors 

Voltage Lateral (Cs) Vertical (As) Clearance Classification 

(KV) (Feet) (Feet)  

500 51 31 At Time Of Vegetation Management 

  20 20 Action Threshold 

  15 15 Minimum Clearance 

345 44 26 At Time Of Vegetation Management 

  15 15 Action Threshold 

  10 10 Minimum Clearance 

138 41 23 At Time Of Vegetation Management 

  10 10 Action Threshold 

  5 5 Minimum Clearance 

69 35 22 At Time Of Vegetation Management  

  8 8 Action Threshold  

  4 4 Minimum Clearance  

34.5 20 20 At Time Of Vegetation Management  

  8 8 Action Threshold  

  4 4 Minimum Clearance  

 
Notes:    
1. At Time Of Vegetation Management Clearance - Clearance to be achieved at time of vegetation management. 

Equivalent to NERC FAC-003 Clearance 1.   
2. Action Threshold Clearance - Clearance greater than Minimum Clearance, but less than the clearance at Time of 

Vegetation Management. If found during growing season monitor every seven days until cleared, otherwise clear 
prior to next growing season.  

3. Minimum Clearance - Minimum radial clearance around conductor under all operating conditions.  Equivalent to 
NERC FAC-003 Clearance 2. These clearances were developed from IEEE-516, Guide for Maintenance Methods 
on Energized Power Lines, without using altitude correction factors, which are not required because the elevations 
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of the transmission system are below the 900 meter threshold that would require the use of such factors. 

4. In cases where "At Time Of Vegetation Management" or "Action Threshold" clearances cannot be attained because 
of right-of-way width limitation, trees shall be trimmed to the property line. 

5. "Clearance at Structure" as defined in Table 2A applies to 50 feet measured in either longitudinal direction from the 
centerline of the structure. "Clearance Within Span" applies within the entire span except at the structure. 

6. For vee string construction reduce "Action Threshold" lateral clearance by 4 feet for 345KV and 2 feet for 138KV. 

7.4.2.1. The Wire Security Zone 

The primary wire security zone is defined as a continuously open, vegetation-free area 
around the conductor that should be achieved at all times to prevent flashovers or line 
to ground faults via the vegetation that could ultimately trip the line out of service, thus 
causing a line outage. The primary wire security zone is achieved by maintaining the 
Minimum Clearances shown in table 2 at all times. The Action Threshold clearances are 
greater than the Minimum Clearances and thereby provide a trigger for pre-emptive 
action to be taken to avoid encroaching into the primary wire security zone.  

The secondary wire security zone is established when the At Time of Vegetation 
Management clearances are achieved during the normal treatment cycle. It is 
acknowledged that easement and/or other constraints will often limit Orange and 
Rockland’s ability to achieve the At Time of Vegetation Management clearances. On a 
site-by-site basis, restrictions such as specific easement language or other legal 
constraints may limit the actual clearances that can be attained at the time vegetation 
management operations are performed.  Easement restrictions may include factors such 
as right-of-way width, removal versus pruning only rights, off-right-of-way danger tree 
rights, etc.   

When the clearances for the secondary WSZ cannot be fully implemented on 345kV and 
500kV lines due to these restrictions Orange and Rockland will implement suitable 
mitigation measures such as more frequent inspections and off-cycle treatments if 
required. A listing of these locations is maintained by the Manager, Vegetation 
Management.  Additionally, it is Orange and Rockland’s intent to remove all non-
compatible elements in all buffer areas

1
.  

7.4.2.2. Danger Trees  

Trees located in the border zone, which in falling could cause a flash-over, are 
identified during regular right-of-way evaluations and are removed or topped as 
part of the periodic treatment cycle to achieve system safety and reliability. Off 
right-of-way trees on private property along 345 & 500 kV lines will be evaluated 
approximately every three years; all other Orange and Rockland transmission 
lines covered under this Plan will be evaluated approximately every six years.  If 
evaluation indicates that an unacceptable risk of fall-over exists, such as 
excessive lean or serious decay, action is taken to remove or top the tree.   
Trees which meet these criteria are called danger trees.  Owner permission is 
obtained before removal or topping of trees on private property.  In some cases, 
Orange and Rockland may offer to replace a private property tree with a lower 
growing plant species.   If the property owner will not permit the removal or topping 
of a danger tree, the issue will be referred to the Law Department for further action.  
The budget for this program will be sufficient to complete the danger tree work 
volume. 

                                                 
1 In sensitive residential areas on sub-138kV lines some buffer zone vegetation will be topped or pruned in 

accordance with Section 6.3.  
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7.4.3 Field Land Use and Vegetative Conditions Surveys (Inventories)  

Periodic surveys using a uniform data collection process will bring the following 
benefits to the vegetation management program. 

 Ability to assess overall program effectiveness  

 Uniform record keeping and reporting 

 Improved contract management and cost controls 

 Better identification of the compatible shrub and non-compatible tree densities, 
treatment areas, treatment methods and work completions  

Orange and Rockland developed and implemented a right-of-way field survey process 
and program for the preparation of routine right-of -way management activities 
beginning as early as 1975. Between 1975 and 1977, the Environmental Services 
Department performed a span-by-span ground survey for the entire transmission 
system to identify the land use along the right-of-way, characterized the vegetation 
present, and recommended prescribed treatments for each right-of-way section.  This 
information was used to schedule vegetation management on the transmission system 
on a section-by-section basis. Orange and Rockland has repeated this field survey 
effort over the years on a number of occasions, and has refined and adjusted the data 
collection process. The latest field survey was conducted in 2008.  

7.5. Transmission Line Inspections 

Both aerial and ground patrols are conducted frequently in comparison to the industry in 
general. The frequency of these patrols ensures that the transmission system is patrolled 
often enough to identify vegetation clearance issues that may develop based on the 
anticipated growth of the fastest growing incompatible vegetation in the region (ailanthus 
altissima) or any other environmental or operational factors that could impact transmission 
line reliability. The patrol schedules provide flexibility to allow adjustments to be made in 
order to address such conditions before they result in problems. 

7.5.1 Aerial Patrols  

Aerial Patrols are performed on 345KV and 500KV lines on a monthly basis. They are 
conducted on lower voltage transmission lines every other month. The purpose of 
these patrols is to identify vegetation conditions, right-of-way encroachments, damaged 
structural or electrical components, and other conditions that could affect line reliability.   
Specifically personnel look for vegetation clearance issues, danger tree conditions 
along the edge of the right-of-way, and unauthorized use or unusual conditions (e.g. 
severe erosion).  All abnormal conditions are logged on the Patrol Report, and reported 
to the appropriate Orange and Rockland personnel as required. Vegetation 
management problems are reported to the Manager, Vegetation Management or the 
Chief Construction Inspector responsible for transmission vegetation management. In 
addition to the scheduled aerial patrols mentioned above, emergency patrols may be 
performed in response to breaker operations or other system conditions.  

7.5.2 Ground Patrols 

Ground patrols are performed on 345KV and 500KV lines twice per year. They are 
conducted on lower voltage lines once per year. The ground patrols are conducted for 
the same purpose as the aerial patrols; however they provide a different perspective. 
This is often necessary in order to identify conditions that can affect reliability. In 
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addition to the scheduled ground patrols mentioned above, patrols may be performed 
in areas where mitigation measures are required and emergency patrols may be 
performed in response to breaker operations.  

7.5.3 Classification of Conditions  

Conditions that are identified during patrols are classified into one of four priority levels 
which are described below. All Priority 1 conditions shall be reported to the EHV 
Supervisor and the Senior System Operator immediately upon discovery in accordance 
with the appropriate inspection procedures so that action can be taken to alleviate 
conditions which pose an imminent threat to a transmission line. Lower priority 
conditions are reported to the EHV Supervisor via paper forms or are electronically 
downloaded into a database if electronic data collection methods are used. The EHV 
Supervisor reports all priority 1 and 2 vegetation conditions to the Company’s 
Vegetation Manager upon being made aware of them.  

Priority 1 – Repair as soon as possible.  A priority 1 condition is a deficiency that 
poses an actual or imminent safety hazard to the public or poses a serious and 
imminent threat of a transmission line outage.  Priority 1 conditions require action 
to eliminate the threat (i.e. de-energization, or de-loading), and correction as soon 
as possible.  Examples of vegetation-related Priority 1 conditions are vegetation 
that has encroached beyond the Minimum Clearance as identified in Table 2 in 
Section 7.4.2 of this document and large uprooted trees that are likely to fall into a 
transmission line in the very near term. 

Priority 2 – Repair within one year.  A priority 2 condition is a deficiency that is not 
likely to fail prior to the next inspection, but is likely to fail within several years after 
discovery and would represent a threat to safety and/or reliability should a failure 
occur prior to repair. An example of a vegetation-related Priority 2 condition is 
vegetation that has grown beyond the Action Threshold Clearance, but not beyond 
the Minimum Clearance and would not grow beyond the Minimum Clearance within 
the next year.  

Priority 3 – Repair within 3 years.  A priority 3 condition does not present 
immediate safety or operational concerns and would likely have minimum impact 
on the safe and reliable delivery of power if it does fail prior to repair.  An example 
of a vegetation related Priority 3 condition is vegetation that has grown beyond the 
At Time of Vegetation Management clearance, but not beyond the Action 
Threshold clearance, and would not grow beyond the Minimum Clearance prior to 
the next treatment cycle. 

Priority 4 – Monitor Classification – Conditions found but repairs not needed at this 
time.  Priority 4 is used to track atypical conditions that do not require repair within 
a five year timeframe.  This priority should be used for future monitoring purposes 
and planning proactive maintenance activities. 

7.6. The Scheduling and Budget Approval Process 

The Manger, Vegetation Management, maintains the schedule and historical data for 
electric right-of-way treatment cycles based upon the cyclical program first adopted in 
2003. The Manager maintains records of actual vegetation management work performed, 
including any off-right-of-way danger tree removal and edge work completed in past years. 
These records are reviewed and updated annually. 
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7.6.1 Budget Approval and Annual Plan 

The budget is typically reviewed in the third quarter timeframe, and finalized by the 
fourth quarter.  All necessary permitting activities, information sharing and notification 
commence after the annual plan and budgets are finalized in order to secure necessary 
approvals which may be required in a timely manner, such as permissions or permits 
from landowners or regulatory authorities.  

The annual plan identifies the lines to be treated and the treatment methods that will be 
used during the cycle for a particular year. The process is flexible in order to allow for 
modification or adjustments to the annual plan.  Adjustments to the annual plan can be 
made at any time to address changing field conditions that can impact reliability (i.e. 
unanticipated growth or other environmental factors).  

Adjustments to the annual plan which involve 345KV and 500KV transmission lines 
must be documented when the decision to make the adjustment is made. While such 
adjustments do not occur often, the documentation would typically consist of an e mail 
or other written notification from the Vegetation Manager to the Section Manager, T&D 
Maintenance and/or the Compliance Manager. These adjustments must also be 
documented in the year end report that is submitted to the NYS PSC. For lower voltage 
lines documentation of such adjustments is only required in the year-end NYS PSC 
report. 

7.7. Vegetation Management Methods:  Selection Criteria and Descriptions   

Orange and Rockland currently utilizes five basic treatment methods for removing 
incompatible vegetation growing within the right-of-way.  A description of each method and 
the site conditions under which a particular technique (or combination) is most appropriate 
are discussed in this section. The methods include: 

 Hydraulic foliar  

 Low volume foliar 

 Basal  

 Hand cutting  

 Mechanical clearing  

The first four treatment methods are applied selectively. Mechanical mowing is the only 
non-selective method, although the section of right-of-way to be mowed is specifically 
selected.   

Site and species conditions may vary considerably over the length of a right-of-way as 
numerous environmental/ecological gradients are transected by these linear facilities. The 
following guidelines have been adopted to tailor treatment prescriptions to site conditions in 
a cost-effective manner that balances system reliability, cycle length, and public and 
environmental constraints. The basis of an IVM program is the clear recognition that each 
technique is suited to a certain range of site conditions and that, given the wide variation in 
field conditions, land uses, and environmental gradients, no single technique is suitable for 
all sites. 
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7.7.1 Buffer Zones For Herbicide Application 

Orange and Rockland has established the following minimum buffer zones for 
treatment with herbicides adjacent to aquatic resources such as lakes, ponds, rivers, 
streams with flowing water, or non-jurisdictional wetlands with standing water.  

 High volume hydraulic foliar – no closer than 50 feet 

 Low volume hydraulic foliar – no closer than 25 feet 

 Low volume backpack – no closer than 15 feet 

 Basal – no closer than 15 feet 

 Cut, stump treatment – no closer than 5 feet 

Herbicides shall not be used within 100 feet of any potable water supply or DEC-
regulated wetland, unless otherwise allowed by permit, rule or regulation. The location 
of known wells, water supplies and wetlands will be identified in the field survey data 
and/or transmission line drawings, and will be provided to contractor treatment crews. 

Buffer zones and no treat zones may also be utilized as appropriate around active 
residences, businesses, croplands, orchards, registered organic farms, schools, active 
parks and public recreation areas including golf courses and athletic fields. Note that 
no work may be completed on the property of a public or private school, or a 
registered day care facility without advance pre-notification of the facility under 
NYS DEC pesticide notification regulations. 

The Manager, Vegetation Management may increase the buffer zone distances to 
address specific site sensitivities, including aesthetic, public or environmental concerns 
identified during the field inventory process or by other input.  The Manager may also  
consider additional site-specific features such as slope, rock outcrops, soil conditions, 
vegetation densities, wire security zone clearances, natural buffers and barriers, off-
right-of -way sensitivity, and any other factors that may influence buffer zone distances.  

7.7.2 Environmental Impacts 

This Long Range Right-of-Way Vegetation Management Plan is designed to identify, 
assess, and minimize adverse environmental impacts associated with vegetation 
management activities.  Adverse impacts to adjacent land, water resources, and non 
target vegetation can be minimized or even completely avoided using prescriptive 
techniques, proper buffer zone distances, attentive supervision and oversight, and 
responsible, judicious herbicide applications performed in a careful, professional 
manner.   

7.7.2.1. Off-Site Herbicide Movement 

Off-site herbicide movement primarily occurs in one of four ways: overland flow, 
leaching, drift, and volatility. 

ESEERCO conducted two major research projects on Herbicide Mobility and 
Persistence. This research included literature searches and field studies involving 
commonly used right-of-way herbicides in routine treatments; their persistence in 
soils, and their movement from overland flow, soil leaching and drift.   
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These studies found that the linear extent of herbicide movement within the right-
of-way was minimal, and when it occurred, herbicide degradation was rapid.  
Following application, there was no indication that off-right-of-way overland flow 
was occurring. Instead, the trend was toward degradation to undetectable levels. 
Entry into streams was highly unlikely when appropriate buffer zones were 
established adjacent to such water resources.  

These studies also found that movement into wells or ground water through 
leaching is highly unlikely. Leaching to a maximum depth of 10 inches to 15 inches 
in treated sites was rare. The circumstances for leaching were: (1) rainfall 
immediately after treatment and before the product had fully dried, (2) heavy 
rainfall within a day following application, and (3) basal applications using high 
volumes of conventional oil based products to treat high densities of incompatible 
vegetation.   

Off-site drift did not occur during the study because non-volatile products were 
used, and they were carefully applied using proper techniques to control drift.  It 
should be noted that the use of low-pressure, low-volume foliar techniques greatly 
reduces or eliminates the risk of drift. In addition drift control additives provide an 
effective means of controlling drift when high volume foliar applications are made. 

The development of highly selective, low-volume backpack foliar methods has 
almost eliminated the need for high volume foliar applications and has likewise 
replaced most basal treatments today. Orange and Rockland primarily uses low 
volume foliar techniques on the transmission right-of-way. 

The Study of Environmental Fates of Herbicides in Wetlands on Electric Utility 
Right of Way in Massachusetts over the Short Term, conducted by University of 
Massachusetts in 1994, investigated the fate of triclopyr and glyphosate herbicides 
when applied in wetlands. That study found low-volume foliar treatments with 
glyphosate to be the treatment of choice for controlling targeted trees in wetlands.  
It also found there was no lateral movement of glyphosate in the soil, nor was there 
any herbicide accumulation in the soil.  Since that study, triclopyr has received 
aquatic labeling consistent with the glyphosate label.  

The NYS DEC approved the use of glyphosate and imazapyr in both the low-
volume foliar, as well as cut and treat applications in seasonally dry regulated 
wetlands. The Herbicide Handbook, Weed Science Society of America, Eighth 
Edition, 2002 identifies that imazapyr, and another common right-of-way herbicide 
fosamine have little to no mobility in soil following application. 

7.7.2.2. Soils 

The impacts to soils most commonly found occurring as a result of right-of-way 
vegetation management activities include rutting and compaction caused by some 
types of maintenance equipment.  The persistence of herbicides within soils is 
another consideration. 

The Herbicide Mobility Studies also found that foliar applied mixtures with triclopyr, 
picloram, and/or 2,4-D did not persist for more than 10 weeks in the soil, while 
basal applied formulations of triclopyr persisted for up to 18 weeks. Typically, these 
are not significant or lengthy adverse impacts when weighed against the vegetation 
management alternatives and long-range management goals. Also, unlike many 
other typical pesticide applications that are performed annually (or even more 
frequently) herbicides are applied to right-of-way only every few years. 
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Another ESEERCO study titled Cost Comparison of right-of-way Treatment 
Methods found that soil compaction from typical wheeled vehicular vegetation 
maintenance equipment routinely occurs.  However, the extent of such soil 
compaction is often minor and considered inconsequential due to the relatively 
infrequent nature of vegetation maintenance operations.  

Rutting occurs when heavy equipment traverses the right-of-way under saturated 
ground conditions. The risk of rutting is greater during wet spring and fall 
timeframes and usually less common during summer periods. Typically, wetlands 
have a much higher risk of rutting while well-drained and/or upland sites are 
considered a much lower risk.  However, the risk for rutting is usually higher with 
mowing in that it routinely entails many passes back and forth along the entire 
right-of-way, and also often requires shorter cycles to control the rapid tree re-
growth.  Other treatments that rely on heavier mechanical clearing or treatment 
equipment also have a higher risk for rutting to occur than methods that rely on 
lighter, smaller or low ground pressure units designed specifically for soft soil 
conditions.  Methods such as low-volume backpack or cut and stump treatment 
that rely on crews entering the site on foot have virtually no risk for rutting or soil 
compaction. 

7.7.2.3. Wildlife 

The research of Drs. Bramble and Byrnes on the Gamelands 33 Project in Central 
Pennsylvania in the 1950s was one of the first studies specifically designed to 
investigate the effects of electric utility right-of- way herbicide use on wildlife. From 
their work and that of many others over the years, it has become increasingly clear 
that a wide range of wildlife species use right-of-way habitat for breeding, nesting, 
food, bedding and cover. While it may be nearly impossible to meet the full 
complement of habitat requirements of every species within a right-of- way, it has 
also become progressively more obvious that a soundly and consistently applied 
IVM program greatly increases and maintains overall wildlife habitat values for the 
widest range of species. 

As extensively discussed in earlier sections of this Plan, the wire-zone – border 
zone model fosters the development of compatible shrub communities along the 
edge of the right-of-way.  This not only increases competition with taller growing 
trees, it improves a phenomenon known as edge effect. Edge effect is a term used 
to describe the transition (ecotone) zone between two distinctly different habitats 
(e.g., field and forest) that is often favored by many wildlife species.  The benefits 
of the numerous miles of right-of-way edge are enhanced even further when these 
otherwise “hard” transition zones (from forest to field) are ameliorated or softened 
by the retention and fostering of compatible shrub communities along the forested 
edge of the right-of-way. In turn, this softer right-of-way edge greatly increases 
wildlife habitat and cover values when compared to a right-of -way with sharply 
transitioned ecotones.  

Research has also demonstrated that, instead of having a significant adverse 
impact, selective vegetation management techniques generally increase the 
abundance and diversity of many plants, mammals, birds, and other species along 
the right-of-way.  In fact, a number of studies in New York have found that 
threatened or endangered species such as the Karner Blue butterfly may have 
continued to exist and even flourished within these rights-of-way because of past 
herbicide activities.  Likewise, numerous species of concern, such as those listed 
as endangered and threatened or otherwise rare and unique species, have been 
found to exist in rights-of- way with a long history of herbicide work. In cases such 
as these, vegetation management treatments may have produced habitat 



 

36 

conditions (e.g., early successional sun-loving plant communities) that replicated 
essential disturbance regimes, making survival of these species possible only 
within the right-of-way, while natural plant succession “choked” them out in 
untreated off-right-of-way areas. This underscores the benefits of working with 
wildlife agencies, such as DEC to aid in the identification of sensitive right-of- way 
habitats, understand ways in which selective IVM may have helped create such 
conditions favorable to these species residing in whole or part within the right-of-
way and, how future vegetation management can continue these past successful 
trends.  

In contrast, mowing is known to cause an immediate loss of cover, and 
substantially reduce or even eliminate many food sources and critical cover for 
smaller mammals and birds. While the loss of cover values may be short term, it is 
certainly far more disruptive than a selective herbicide method that retains much of 
the right-of-way plant cover intact. 

A research study by the SUNY College of Environmental Science and Forestry, 
titled Effects of Vegetation Management on the Avian Community of a Power Line 
Right of Way, investigated the side effects of vegetation management on songbird 
communities. This study found increased predation of nests as shrub densities 
became too light, and began to suggest a lower limit for shrub densities of 25 
percent for shrub-nesting species.  As shrub densities increase in the right-of-way, 
the opportunity for field-nesting species also declines, and an optimum upper limit 
of around 70 percent is suggested.  The study found that once established, the 
permanence of the plant community that is produced through selective herbicide 
application is much preferred for relatively short-lived bird species than the routine 
cyclic destruction of habitat caused by a regular mowing regime.   

Clearly, the modified WZ-BZ model that encourages a rich, diverse blend of 
grasses and forbs (herbs), small compatible shrub species within the wire zone, 
and the development of taller shrubs and even short stature trees in the buffer 
zone (and elsewhere on the right-of- way as allowed by the WSZ), creates the 
optimum vegetation arrangement for reliability, right-of- way plant community 
stability and overall wildlife habitat enhancements. 

7.7.3 Description of Methods 

7.7.3.1. Hydraulic Foliar 

The term “hydraulic foliar” actually refers to the type of equipment used to complete 
a high-volume foliar treatment of incompatible vegetation on the right-of-way.  
Typically, this method uses all-terrain type equipment that is rubber tired or 
tracked, mounted with a hydraulically operated pump with an attached 100 to 1,000 
gallon mix tank.  Applicators may either ride on the spray unit treating downward or 
walk beside the unit and pull spray hoses out to reach the targeted vegetation. 

Orange and Rockland has not used the larger hydraulic spray units to accomplish 
high-volume foliar treatments since the early 1990s, when the low-volume 
backpack applications were implemented.  

This method however is highly effective when treating sites with medium to high 
densities of taller growing, incompatible vegetation, and actually may require less 
herbicide per acre than backpack methods to control these high stem density 
conditions.  In addition, historic high volume methods have been modified to 
incorporate some of the low volume principles to this hydraulic unit. This method is 
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therefore considered to be effective in a limited niche on the Orange and Rockland 
system. 

7.7.3.2. High Volume Hydraulic (Selective Stem Foliar) 

High-volume foliar applications made from a hydraulic unit are effective for sites 
with higher densities of incompatible target vegetation.  The higher pressure helps 
provide adequate plant coverage on these sites, while the dilute mixtures help 
reduce the quantities of herbicide concentrate needed to provide effective control. 
While high volume foliar applications remain a cost effective tool to control higher 
density sites, the incompatible densities normally associated with this method are 
now encountered less frequently, and the method is not required as often as in the 
past. 

Conventional high volume applications use operating pressures of 100 to 150 psi at 
the nozzle, to apply an average of 60 to 120 gallons per acre of herbicide mixture.  
Rates of 300 to 400 mix gallons per acre have been used to treat tall, dense stands 
of incompatible tree species in the past.  

While application rates are higher, the herbicide mixture rate for high volume 
treatments is very dilute. Typically, the mix rate is about one gallon of concentrate 
per hundred gallons of mix (1 percent solution). As a result, the actual herbicide 
application rates may sometimes be lower with this method than for low volume 
methods when measured in terms of herbicide concentrate used per acre, rather 
than total mix gallons per acre. Low volume methods most often require mixes with 
a much higher herbicide concentration. 

The spray mixture includes surfactants to reduce surface tension between the 
water and the leaf after application, and improve movement of the herbicide into 
the plant.  It also must include a drift control agent designed to thicken the mix and 
reduce or eliminate drift. 

The herbicide mixture is directed at the target vegetation to wet all leaves, 
branches and stems to the point of runoff.  The spray unit should travel up and 
down the right-of-way, with the applicator treating stems that are within 10-15 feet 
of either side of the unit.  When treating right-of-way with considerable shrub cover, 
it is often more effective for the applicator to ride upon the unit.  In this elevated 
position the nozzle operators can better see and treat stems that are located down 
inside the shrub cover, as well as better treat those stems that have emerged from 
the dense shrub layer.   

The higher pressures associated with this method also result in a spray pattern that 
penetrates the canopy of dense clumps to provide full coverage.  By comparison, 
low-volume backpack methods do not provide enough pressure to achieve full 
coverage in such dense clumps, and smaller stems that are subsumed within the 
shadow of taller, denser stems may escape adequate treatment and require follow-
up in order to achieve effective control. 

Site Conditions: The technique is most effective when the treated portion of the 
right-of-way consists of: 

 A right-of-way with medium to high incompatible densities (50 percent to 
100 percent) where low volume hydraulic or low volume back pack 
applications would require high herbicide use rates and the more dilute, 
high volume mix would result in lower application rates or 
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 Sites with medium to high incompatible densities (50 percent to 100 
percent), where the height and density of the compatible shrub layer 
require treatment from an elevated position in order to effectively control 
taller incompatible stems emerging above the shrub layer. Hydraulic foliar 
applications may be used to treat target vegetation up to an average of 12 
feet to 15 feet in height, or  

 The site is accessible to ground equipment, and is sufficiently removed 
from environmentally sensitive sites so as to minimize potential adverse 
impacts. 

Environmental Considerations: High volume applications have the greatest risk for 
drift due to the higher operating pressures. Mix additives, including surfactants and 
drift control agents, are required to keep small droplets from forming as the mixture 
comes out of the spray nozzle, preventing drift from the outset. Restricting crews 
from treating stems more than 10 to 15 feet from the unit and limiting treatment 
height also help prevent the crews from boosting pressure to reach more distant 
stems. Allowing applicators to ride the unit and treat from an elevated platform also 
helps eliminate the problems of crews spraying up into the air to control taller 
stems from the ground. Typically, Orange and Rockland strives to schedule and 
treat right-of-way vegetation before it reaches a height of 10 feet. Applicators 
working from the unit will be permitted to occasionally treat stems up to 15 feet tall 
with this technique, provided the unit is close to the target stem and the spray 
pattern directed so as to keep it within the right-of-way limits. 

The short term visual effect associated with this technique is the variable brownout 
condition caused by dead and dying foliage. The preservation of compatible, non-
target vegetation that remains green within the site may help mitigate the overall 
effect of brownout.  A longer term visual impact associated with this technique is 
the presence of dead tree stems within the site for a few years after treatment. 

The following buffer zones distances should be applied when prescribing high 
volume foliar applications by hydraulic equipment.  While these buffer zones are 
recommended minimums, the Manager, Vegetation Management may elect to 
increase buffer zone distances based on site-specific conditions and other 
considerations: 

 50 feet from streams, ponds, lakes and unregulated wetlands with standing 
or flowing water 

 100 feet from potable water supplies or wells 

 100 feet from regulated wetlands unless otherwise allowed by permit.  
Low-volume foliar methods will be preferred in and around wetland to high 
volume methods. 

 100 feet from schools and athletic fields 

 100 feet from active residences, businesses or ornamental/landscape 
plantings 

 50 feet from active croplands, orchards, etc. 

 100 feet from active public parks 
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7.7.3.3. Low-Volume Hydraulic (Selective Foliar) 

Low volume foliar applications from the hydraulic unit are especially cost effective 
for controlling larger areas of remote or wide rights-of-way, where backpack 
applications become inefficient or difficult, or the compatible communities become 
too dense or too tall for the applicator to locate and treat incompatible stems that 
are scattered throughout or emerging above these communities.  

Selective foliar applications, including high and low volume hydraulic and low 
volume backpack, are the most effective means of controlling non-compatible 
deciduous tree and shrub growth in the right-of-way.  Foliar applications 
accomplish this by treating target vegetation with water-borne mixtures during the 
active growing season, when the plants, water-based transport systems are 
working at maximum efficiency. These methods are typically the least cost 
alternative, most efficacious and often require the least amount of herbicide 
concentrate for effective control.) 

Low volume foliar applications have been made possible by adapting the hydraulic 
spray unit with the special two way, low volume nozzles developed for backpack 
operations.  Operating pressures must be kept at 50 psi or less, at the nozzle, and 
the nozzle opening should be regulated to provide a coarse spray pattern of large 
droplets. The reduced pressures require the applicator to be within 10 feet or closer 
to the target stem for effective coverage.   

The herbicide mixture is directed at the target vegetation to lightly wet the leaves 
and all growing tip areas, and across the terminal leader area of the treated stems.   

This technique should not be used to treat sites with high densities of non-
compatible species because the lower pressures and light wetting could result in 
less than 100 percent coverage. The higher mixture rates associated with low 
volume treatments may increase the rate of herbicide concentrate per acre beyond 
those experienced with conventional high volume foliar applications, when this 
method is used to treat sites of consistently high tree stem density.  

This herbicide mixture usually contains a 1 percent to 2 percent solution, and is 
applied at an average of 15 to 30 mix gallons per acre, depending upon 
incompatible densities. The mixture includes surfactants to reduce surface tension 
between the water-borne mixture and the leaf surface, and improve herbicide 
movement into the leaf. Drift control agents are often used even in these lower 
pressure hydraulic applications. 

Site Conditions:  The technique is most effective for controlling incompatible 
vegetation when the right-of- way is: 

 A wide right-of-way (150 feet or more) with medium incompatible densities 
where low volume backpack foliar may be inefficient and result in high miss 
or skip rates, or 

 Sites with light to medium incompatible densities (up to 70 percent), where 
the height and density of the compatible shrub layer require treatment from 
an elevated position in order to effectively control taller incompatible stems 
emerging above the shrub layer. (Hydraulic foliar applications may be used 
to treat target vegetation up to an average of 12 feet to 15 feet in height, 
and 

 The site is accessible to ground equipment, and 
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 The site is sufficiently removed from environmentally sensitive sites to 
minimize potential impacts.  

Environmental Considerations: Drift is effectively minimized with the low volume 
hydraulic method by reducing pressures and controlling the nozzle openings to 
create large, coarse droplets. Crews must not increase nozzle pressure to extend 
their reach, or the risk of drift and unnecessary herbicide use will increase.  Drift 
control agents are also recommended with this hydraulic method to further reduce 
any chance of inadvertent drifting. 

The lower pressures and light wetting associated with low volume methods greatly 
reduce the zone of effect when compared to high volume methods.  The “zone of 
effect” is a term that has been used to describe the spray pattern that falls on any 
compatible vegetation adjacent to the target tree stem being treated.   

The zone of effect varies with operating pressures, treatment rates and the 
distance of the applicator from target stems.  As treatments have become more 
selective over the past 20 years, the zone of effect has decreased as well.  
Research completed by SUNY College of Environmental Science and Forestry for 
National Grid Transmission on its Volney to Marcy Project examined this 
phenomenon, and found that most of the spray pattern for low volume applications 
was intercepted first by the targeted foliage and then by the adjacent under story 
vegetation, with very little herbicide ever reaching the soil. The effect on most 
underlying herbaceous communities varies with herbicide mixtures, but is usually 
quite transient.  Most sites begin to recover their understory later in the same 
growing season, and are once again fully re-vegetated by the next growing season. 

Additionally, one of the primary objectives of the program is the cost effective 
control of all incompatible growth and this incidental minimal treatment of adjacent 
vegetation within the right-of-way is not considered a drift problem, nor does it 
cause significant adverse impacts.   

The short-term visual effects are the result of brownout of the treated vegetation.  
However, the high selectivity and greater retention of green, non-target vegetation 
for this method, reduces the extent of brownout when compared to high-volume 
foliar methods.  

The following buffer zones should be observed when prescribing low-volume foliar 
applications with a hydraulic application unit.  While these buffer zone distances 
are recommended minimums, the Manager, Vegetation Management may elect to 
increase this expanse based on site-specific considerations. 

 25 feet from streams, ponds, lakes, and unregulated wetlands with 
standing or flowing water 

 100 feet from potable water supplies, or wells  

 100 feet from regulated wetlands unless otherwise allowed by permit. 100 
feet from schools or athletic fields 

 100 feet from active residences, businesses or ornamental/landscape 
plantings 

 50 feet from active croplands, orchards, etc. 
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 100 feet from active public parks 

7.7.3.4. Low-Volume Backpack Foliar  

Description:  Low-volume backpack foliar applications have been the preferred 
treatment method on right-of-way sections at Orange and Rockland since the early 
to mid-1990s.  Backpack applications are particularly efficient on narrow rights-of- 
way with light target tree densities, where compatible shrub densities and heights 
are low enough to allow crews to traverse along the right-of-way on foot, easily 
locate and then treat incompatible stems without undue difficulty. The technique is 
also preferred for treatment in sensitive buffer areas, and is especially effective for 
seasonally dry regulated wetlands (with the appropriate permits).  As previously 
discussed, research by SUNY College of Environmental Science and Forestry has 
shown that less herbicide reaches the soil surface when using low volume 
backpack than even the other most selective stem specific method, the cut and 
stump treatment.   

Low volume foliar applications by backpack are highly effective at selectively 
controlling incompatible woody species, at the lowest cost. In addition, the high 
selectivity and absence of large application equipment result in far less 
environmental or public intrusion than many other effective control measures.  

A 4x4 pickup truck is often used to transport workers and their equipment to the 
right-of-way, where small, two to three person crews can then traverse the right-of-
way on foot. Application equipment usually consists of a 3-gallon backpack with a 
hand pump, a spray wand and a two-way nozzle. The backpack produces very low 
pressures, generally between 15 and 30 psi at the nozzle, which requires the 
applicator to be very close to the target tree stem at the time of treatment.  

The herbicide mixture is directed at foliage on individual target stems to lightly wet 
the leaf surface, especially in the area of growing tips and the terminal leader. One 
nozzle of the spray head produces a wide-angle cone pattern that enables the 
applicator to work very close to smaller stems and quickly treat the leaf surface. 
The other nozzle provides a stream pattern that allows the applicator to reach the 
tops of taller stems, up to approximately 10 feet in height.  Due to the low delivery 
pressures of this system, 12 feet is about the maximum height for effective 
coverage on most species. Orange and Rockland has selected the 3-4-year 
treatment cycle to ensure that treatment densities remain relatively light, and tree 
heights will generally be found below the maximum 10 to 12 feet upper limit for this 
treatment at the time of routine vegetation management. 

The herbicide mix for low volume backpack is typically a 4 percent to 6 percent, 
water-borne solution that is applied at an average of 3 to 6 mix gallons per acre in 
light target stem densities. Ultra-low applications can be made using a 5 percent to 
10 percent solution in a carrier known as Thinvert, rather than water. Surfactants 
are added to conventional water-borne mixtures to reduce surface tension between 
the water-borne mixture and the leaf surface, and improve herbicide movement into 
the leaf.  However, additional surfactants are not required when the Thinvert carrier 
is substituted for water in ultra low-volume mixtures, since the Thinvert carrier 
already contains a surfactant. For low volume foliar with low-pressure backpacks, 
no drift control agents are necessary.  

Site Conditions:  The technique is most effective for controlling incompatible 
vegetation when the right-of-way is: 
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 Light (up to 30 percent) densities for incompatible stems with an average 
height of 10 feet or less, and light to medium (up to 70 percent) 
incompatible species densities that have not become overgrown. The right-
of-way needs to be easily covered by applicators on foot in order to 
efficiently locate and treat the non-compatible stems that are mixed in 
among the compatible shrub communities. As shrub communities become 
overgrown, they tend to conceal scattered tall growing tree stems until after 
they emerge above the shrub canopy layer. 

 The site consists of any density of non-compatible species where the only 
available access to the section of right-of-way is on foot. 

 The right-of-way segment to be treated is sufficiently removed from 
environmentally sensitive resources to minimize potential impacts. The 
method is the preferred method for treatment of DEC regulated wetlands 
and the surrounding 100 foot buffer areas, due to the relatively low 
herbicide application rates and the very low rates of product that actually 
reach the soil.  

Environmental Considerations: The very low pressures and coarse spray patterns 
of the backpack technique effectively eliminate drift, negating the need for adding 
drift control agents. In fact, without the constant mechanical agitation, the addition 
of drift control agents can cause these hand pumped backpack spray units to clog 
and malfunction.  

The reduced pressures and light wetting, together with the applicator working in 
close proximity to the target stem, all combine to greatly reduce the zone of effect 
when compared to other herbicide treatment methods. Nearly all of the over-spray 
that is inadvertently deposited on the understory is intercepted by the surrounding 
shrub or herbaceous layer. While there may be some temporary dieback, re-
vegetation by herbaceous under story species usually begins within the same 
growing season and is often completed by the following growing season.  Very little 
herbicide actually reaches the soil beneath the target stem in most low volume 
backpack foliar situations as the profuse vegetative cover mostly intercepts it. 

The short term visual effect for this treatment is brownout of the treated foliage.  
However, the high selectivity of this technique preserves the greatest amount of 
compatible vegetation to minimize this impact. Also, if the treatments are 
performed near the end of the growing season (after mid- to late-August), the 
appearance of brownout can be significantly minimized or even completely 
avoided.  

The technique should be curtailed when possible in tall, dense conditions where 
the low pressures and light applications will typically result in less than complete 
coverage. Herbicide use also increases significantly when this technique is used to 
treat dense conditions, and alternate methods should be considered to minimize 
the amount of herbicide concentrate that is required to achieve complete control.    

The following buffer zones should be observed when prescribing low volume foliar 
applications with backpacks.  While these buffer zones are the recommended 
minimum distances, the Manager, Vegetation Management may elect to increase 
these distances based on other site-specific considerations. 

 15 feet from streams, ponds, lakes, and unregulated wetlands with 
standing or flowing water 



 

43 

 100 feet from potable public water supplies, or private wells  

 100 feet from regulated wetlands unless otherwise allowed by permit 

 100 feet from active residences, businesses or ornamental/landscape 
plantings 

 100 feet from schools, athletic fields, golf courses and active parks 

 No buffer zone is usually required next to crops fields or orchards when the 
treatment spray can be directed away from the crop area 

7.7.3.5. Basal  

Description:  Basal applications use highly selective, stem-specific treatments to 
target incompatible, tall growing stems while preserving nearly all adjacent, 
compatible shrub species. In the early days of selective treatments, basal 
applications along with cut and stump treatments were the preferred methods of 
many utilities to control vegetation in sensitive buffer areas where high selectivity 
was required.  Today, most basal applications have been replaced by low volume 
backpack foliar methods.  

Basal applications have evolved over the last 30 years. In the 1970s and 1980s, 
conventional basal applications used 1 percent to 4 percent mixtures of herbicides 
diluted in a fuel oil carrier.  They were applied to the entire lower 12 to 18 inches of 
the stem, thoroughly wetting the base of the stem and all exposed roots to the point 
of runoff and puddling at the base of the stem, around the root collar zone.   

Oil-based mixtures are required for basal-applied products to penetrate waxy 
substances in the bark of the tree, and carry the herbicide into the underlying 
cambium area. However, once the mixture penetrates the bark, polarity differences 
arise between the oil-borne herbicide and the water-based transport systems of the 
plant that tends to reduce herbicide movement from the treatment site into the 
crown and roots. The stem is controlled primarily by girdling the cambium in the 
stem at the point of contact and shutting down the nutrient supply from the roots to 
the leaves.  Hence, the low solubility and lack of adequate translocation often result 
in poor control of many root-suckering species.   

Basal applications also require precise application to avoid spotty control of most 
other tree species. For example, if the applicator failed to treat a small portion of 
the backside of the stem, the herbicide would not penetrate in this section of stem. 
It would not shut down the cambium layer around the entire stem circumference, 
leaving an uncontrolled green streak. This would effectively allow the continued 
movement of some nutrients between the roots and the leaves.  Additionally, even 
the best crews are likely to have misses and skips when trying to locate and treat 
every single stem in high-density sites resulting in costly follow-up re-treatment 
operations.     

Unlike the foliar treatments, basal applications can be made any time of year 
except when snow covers the lower stem, and can be used to extend the time 
available for treatments (spray season) well beyond the normal growing period, 
and into the dormant season.  Nevertheless, they are most effective from April to 
October, during the plant’s active growing season. Trees treated in the dormant 
season often begin to leaf out the following year because the buds were already 
formed, and then soon wilt and die once their energy reserves are consumed. 
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In the mid to late 1980s, basal applications using specially formulated bark 
penetrants were developed.  Today, they include both pre-mixed and ready-to-use 
formulations that are applied as a fine mist to lightly wet the bark and exposed 
roots, eliminating the need for wetting to the point of rundown and puddling at the 
root collar.  While low-volume basal methods reduce the amount of material 
applied, the herbicide concentration is increased.  

Mix rates vary from 10 percent to 50 percent dependent upon the formulation, with 
1 gallon of concentrated basal mix replacing approximately 10 gallons of 
conventional basal.  The new mixtures penetrate the bark better and are also more 
mobile within the plant, thus increasing their range of control and reducing the 
problem with green streaks.   

A two- to three-person crew is typically used for basal applications.  Larger sites 
may be treated with 1- to 5-gallon backpacks, while isolated stems or small areas 
may be treated with small, handheld squirt bottles. Low pressures using a solid 
cone or flat fan nozzle are used to treat the lower 12 to 15 inches.  The treatment is 
effective on stems up to six inches in diameter at the base.  Larger stems should 
be cut and stump treated.   

Site Conditions:  The basal technique is most effective for controlling incompatible 
vegetation when the right-of-way is: 

 A relatively small area, such as a hedgerow, road crossing, or similar buffer 
zone, where both compatible and incompatible densities are light.  The 
crew should be able to easily move through the site, to identify, locate and 
treat target stems dispersed between the compatible shrub and 
herbaceous communities.  

 When applications need to be done in the dormant season 

Environmental Considerations:  The low pressures and applications done close to 
the ground eliminate drift and greatly reduce the zone of effect on adjacent 
compatible vegetation.  However, the zone of effect is still higher for these basal 
applications than the cut and stump treatments due to higher application rates.  
The amount of herbicide concentrate that reaches the soil is also higher for basal 
applications than all other treatments, since more material is required to effectively 
treat the target stems in close proximity to the soil than any other method. This 
results in the greatest prospect for inadvertent soil contact. This, in turn, creates 
the greatest opportunity for movement in the soil and the potential for leaching. 

The short term visual effects are brownout associated with growing season 
treatments, as well as some more limited brownout during the next growing season 
when treatments are made during the dormant season.  A longer visual impact may 
be the dead stems that remain standing within the right-of-way for one to two 
seasons after treatment.  However, the high selectivity and high retention of 
compatible lower growing vegetation helps to minimize this visual impact. 

Highly selective basal techniques may be used within or immediately adjacent to 
croplands and orchards. It may be used right up to the edge of active pastures, but 
not within the pasture unless the particular herbicides used are specifically 
permitted by label grazing requirements. It may also be used to treat within or 
immediately adjacent to buffer areas for residential and commercial sites; and 
athletic fields, golf courses, schools, and active parks in accordance with DEC pre-
notification requirements.   
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The following buffer zones should be observed when prescribing basal 
applications.  While these buffer zones are recommended minimums, the Manager, 
Vegetation Management may elect to increase the distances based on site-specific 
considerations. 

 15 feet from streams, ponds, lakes, and unregulated wetlands with 
standing or flowing water 

 100 feet from potable public water supplies, or private wells 

 100 feet from regulated wetlands unless otherwise allowed by permit  
(Note: this method has not been approved by DEC for treating seasonally 
dry wetlands or the regulated 100-foot wetland adjacent area through the 
DEC wetland permitting process) 

7.7.3.6. Hand Cutting 

Hand cutting is primarily used to clear incompatible species in areas of high 
sensitivity, such as residential and commercial sites, near schools, athletic fields, 
golf courses and active parks where foliar and other herbicide methods cannot be 
used.  It may also be used in buffer zones for roads, streams, ponds, lakes and 
wetlands. Small, two to three person crews typically use chain saws or brush saws 
to cut and remove incompatible stems, while not clearing compatible stems.  The 
slash or debris from cutting is disposed of in a variety of ways, dependent upon site 
conditions, including lopping it up and leaving it lay where it falls, hand piling or 
windrowing slash material from the site. 

Hand cutting over the long term is one of the most costly means of controlling right-
of-way vegetation, but may be required in highly sensitive areas. Costs increase as 
the need to hand pile, or chip and remove debris from the site increases. Repeated 
hand cutting of all broad-leaved tree species results in profuse stem regeneration 
from the cut stumps, and for some species the root system as well. The growth 
rates are likewise accelerated due to the food reserves in the undisturbed root 
systems. The net result is more tree stems growing faster. However, since all 
conifer species found in the Northeast do not have this vegetative regenerative 
capacity (stump sprouts and root suckering), hand cutting is quite effective on 
pines, spruces, cedars, firs, hemlock, and larch. 

7.7.3.7. Cut with Stump Treatment  

While most conifers do not re-sprout from the stump after cutting, deciduous trees 
and shrubs re-grow prolifically from the stump and/or roots following stem removal.  
Herbicides are the only cost effective method available to prevent this re-growth 
once an incompatible tree stem has survived the natural processes of competition 
and herbivory, and begins to emerge above the compatible herb-shrub canopy 
layer. Stump treatment is the preferred method to achieve effective control when 
hand cutting performed.  

There are two different methods for mixing and applying stump treatments.  The 
most common method is to apply a water-borne mixture directly to the cut surface 
of the stump immediately after cutting.  The herbicide may be pre-mixed from the 
manufacturer or herbicide supplier, or it may be field mixed by the application crew.  
The mix rates are typically around 50 percent solutions, and they are applied to the 
outer growth rings (the cambium layer) of the freshly cut stump. The application 
equipment is usually a small hand-held squirt bottle or small capacity (1 gallon) 
hand sprayers.  
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The advantage of water-borne application is that they are readily absorbed into the 
exposed water system of the stump. However, if the application is delayed even 
more than a few minutes, drying occurs when air bubbles form in the cambium’s 
xylem and phloem vessels at the cut surface. This blocks any movement of the 
herbicide into the plants’ water/nutrient systems, and prevents the necessary 
transfer into the root system. Also, the effectiveness of some water-borne 
treatments decreases as the plants’ active growth systems cease as they move 
into winter dormancy. Conversely, during spring sap flow the herbicide can be 
washed off the cut stem surface.  Such stem specific water-borne applications also 
commonly allow treatment of tall growing vegetation near water and in wetlands 
using aquatically approved herbicides. 

The other method of stump treatment utilizes the oil-borne mixtures of low-volume 
basal to lightly wet the exposed bark and roots on stumps at any time following 
cutting. Oil-borne applications are especially effective to treat stems that may have 
been cut during periods of winter snow cover, or during spring sap flow. The 
application of oil-borne products can actually occur days or months after cutting. 

While stump treatments can be used to lengthen the treatment season into the 
dormant season, the effectiveness of dormant season applications can be 
unreliable at times. Seasonal differences in plant physiology, together with a 
slowing and shutdown of the plants transport systems during fall, all winter, and 
into spring can dramatically affect performance of various products.  Human error 
can further reduce the effectiveness of stump treatment when skips and misses 
occur. 

Some water-borne applications have recently been shown to be even more 
effective just after the growing season, well into late November.  When 
temperatures dipping below 32 degrees are encountered during these post 
dormancy applications, an anti-freeze fluid should be added to the mix. When 
treatments are scheduled during full dormancy in mid-winter conditions, crews 
should consider shifting to oil-borne mixes, or returning in the spring to treat with 
oil-borne mixes if there is snow cover. However, during late winter and early spring, 
pulses of sap issuing from the freshly cut stumps may actually flush the herbicide 
application away resulting in poor control.  

Site Conditions:  Cut and stump treatment is most effective when the site is: 

 Within the shut off area or buffer zone for the foliar methods, (up to 5 feet 
from streams or lakes)  

 An area of high visual sensitivity, such as heavily used highways or active 
parks, where tall growing, incompatible stems require removal 

 An area immediately adjacent to residential, commercial or other high use 
public sites where, due to intense land use practices, hand cutting is 
warranted over foliar to preserve site quality and aesthetics 

 The area is within the limits of a public water supply or immediately 
adjacent to a domestic water supply, and an approved aquatic herbicide 
can be prescribed for use 

 The area is within a regulated DEC wetland, including either the immediate 
wetland and the regulated adjacent area, and aquatic products are 
approved in the wetlands permitting process 
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 Within a foliar site where individual stems are too tall for foliar treatment   

Environmental Considerations:  Drift is almost nonexistent due to the low pressures 
and the fact that treatments are made at ground level.  

There is virtually no damage to non-target shrub species unless they are so close 
to the treated stem that exposed stems or roots are incidentally treated with an oil-
borne herbicide as the target stump is treated. Off-target herbicide movement may 
occur when using water-borne products on root suckering, clone-type species such 
as black locust or poplar, or where root grafting between individual trees of the 
same species has occurred.    

The zone of effect for stump treatment ranges from a few inches up to two feet in 
rare instances. It is caused when the herbicide mixture splashes off the stump 
surface during squirt bottle applications, or when the light mist from oil-borne 
applications falls on herbaceous under story next to the stump. Once again, the 
impact zone is minimum and temporary, with re-vegetation commencing later in the 
same growing season or early in the next season, depending upon when the 
treatment is made. 

The application rates of herbicide concentrate per acre are nearly the same for 
water-borne stump treatments and low-volume backpack foliar treatments. 
However, stump treatments apply a more concentrated solution, close to the soil 
level, while backpack foliar applies a more dilute mixture that is largely intercepted 
by the herbaceous under story vegetation, as discussed earlier.  While neither 
method creates a significant environmental risk, there may be a slight advantage 
for using low-volume backpack foliar application in wetlands where there is concern 
for applying herbicide at the ground level. 

Hand cutting and stump treatment create the lowest visual impact, since 
incompatible stems are cut down, reducing or eliminating the problem of brownout.  

Stump treatment applications will not be made within five feet of streams, ponds or 
lakes. 

7.7.3.8. Cut without Stump Treat  

Hand cutting without herbicides is used to temporarily clear incompatible tree 
species in areas with:  

 Very high public sensitivity, such as lawns, parks, and schools or  

 Immediately adjacent to streams, ponds and lakes or  

 In the required buffer zones adjacent to registered organic farm fields or 

 Other buffer zones as deemed necessary by the Manager, Vegetation 
Management  

It is reserved for sites with deep public concern about herbicides, or where 
easement or regulatory constraints prevent the use of herbicides.  

A variation of the hand cutting method further limits the clearing activity to just 
topping or pruning incompatible tall growing species, instead of completely 
removing them.  The decision to top or prune trees within a site should only be 
considered after evaluating the conductor-to-ground clearance, density and height 
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of compatible vegetation, easement and regulatory restrictions, public attitudes, 
and reliability requirements. 

Hand cutting is very labor intensive.  The lack of herbicide treatment to control re-
growth greatly reduces the long term effectiveness by increasing stem density over 
time.  The problem is compounded when topping and pruning of tall-growing trees 
within the right-of-way is performed to maintain the required clearance.  These 
methods should be considered as a last resort when other, more effective IVM 
methods cannot be used.  

The heavy resurgence of stump sprouts and root suckers, combined with 
competition and shading by these taller-growing species may also adversely affect 
the survival of compatible shrub and herbaceous species from hand cut and/or trim 
sites where herbicide use is restricted. 

The visual impacts may be an accumulation of brush and debris within the site, 
forcing more expensive chipping, cleanup and woody debris disposal costs on 
some sites. 

7.7.3.9. Mowing 

Mowing is a non-selective, mechanical method of cutting all vegetation within the 
right-of-way, using large all-terrain vehicles equipped with specialized mowing 
attachments.  Mowers may range in size from Bobcat mounted mower heads, 4x4 
farm tractors with rear mounted, 6 to 8 foot bush-hog type mowers that will cut and 
mulch small diameter trees and shrubs, up to large heavy duty equipment with front 
mounted, 8 to 10 foot cutter heads such as a hydro-ax that will cut and mulch trees 
up to 10 inches in diameter. 

While the operator may be able to avoid an occasional clump of small vegetation, 
this is not practical on a large scale. Selectivity down to the plant level that can be 
achieved with other IVM methods is simply not possible with mowing. The frequent 
maneuvering, stopping, turning, and backing up required to work around and retain 
patches of compatible species add significant cost, and most often far outweigh the 
benefits of trying to retain compatibles.  The problem also exists when mowing is 
performed in close proximity to poles, towers, guy wires, fences and other 
obstructions.   

Mowing is limited to generally flat, gently rolling to moderate terrain, with dry soil 
conditions that will support the equipment without significant rutting.  It should not 
be used in the spring or fall under wet soil conditions, or in wetlands where serious 
rutting would occur.  Mowing cannot be used during periods of significant snow 
cover either.   

The site must be free of large boulders and rock outcrops, logs and large stumps, 
and mowing should be closely monitored or even curtailed in the vicinity of homes 
and buildings, and along highways where the risk of flying debris (which can travel 
many hundreds of feet) could cause personal injury or property damage.  Pastures 
require special attention to ensure cherry species are not mowed and left in the 
pasture during the growing season, and to avoid damaging fences. The stubble 
from cut stems and the amount of slash generated can sometimes pose a problem 
as well. 

Site Conditions: Mowing becomes most cost-effective when:  
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 The site has an easement or regulatory restriction, or public concerns exist 
that make the site too sensitive for even highly selective herbicide 
methods.  At the same time, hand cutting without stump treatment would 
be more expensive than mowing and the site is accessible to mowing 
equipment.  

 Reclamation of upland sites on the electric transmission right-of-way that 
have become overgrown with dense, incompatible woody vegetation due to 
lack of past herbicide application, and although the site can now be 
treated, mowing will help reduce herbicide use requirements. 

 Reclaiming sites that have become overgrown with tall growing shrubs in 
the wire zone, and although the site can be treated to prevent re-growth, 
mowing will help reduce herbicide use requirements. 

 Establishing, widening or reclaiming an access path within the right-of-way 
that has become overgrown with woody vegetation and the site will be 
provided a follow-up treatment to prevent re-growth.  

Environmental Considerations:  Mowing equipment should not be used in sensitive 
wetland or stream areas where significant rutting could occur.   

Work buffer areas should be maintained when working along highways and other 
high-use public sites to maintain public safety from flying debris. 

Mowing can create sharply defined right-of-way edges by eliminating the smaller 
shrubs and herbaceous growth, as well as all taller growing stems from the border 
zones.  The shredded brush, large woody debris and the cut stubble remaining on 
the site sometimes create visual problems and access impediments for landowners 
as well. 

Mowing can dramatically alter short term vegetation conditions and thereby 
significantly affect wildlife habitat by completely eliminating nesting cover and 
forage plants. Other, more selective IVM methods can control these target stems 
while retaining nesting sites through the current nesting season, thereby reducing 
the overall impacts when compared to the short term dramatic habitat destruction 
associated with mowing activities.  While the adverse habitat impacts from mowing 
are not usually long lasting, they create a distinct disadvantage for mowing from a 
wildlife perspective during the year following vegetation management. Limiting 
mowing activities to only a portion of the right-of-way wherever possible, such as 
around towers and along the access roads and routes, can minimize such effects.   

Mowing equipment increases the risk of soil compaction from repeated traffic by 
heavy equipment.  It also increases risk of erosion on moderate to steep slopes 
with light herbaceous cover.  The mower may also scuff the soil surface removing 
protective litter and duff layers, temporarily exposing soils to erosion.  Rutting and 
compaction can be minimized if mowing is done when the site is dry and more 
stable.  However, this usually means mowing during the drier summer months 
when nesting of songbirds and small mammals may be at its peak. 

Mowing equipment also presents a significant risk of oil spills and leaks from 
hydraulic lines and fittings due to the constant intense vibrations in the equipment. 
These lines and fittings should be regularly maintained and closely monitored to 
guard against rupture. 



 

50 

7.7.3.10. Mowing Without Herbicide Treatment 

Mowing operations will typically result in dense, prolific re-sprouting from stumps 
and roots of all deciduous tree species unless the site is treated with herbicide, or 
the mowing is performed frequently enough to finally diminish root reserves and 
starve the plants into submission.  Mowing without herbicide treatment becomes 
very cost prohibitive for most electric transmission rights-of-way. 

7.7.3.11. Mowing with Follow-Up Foliar Treatment 

There are currently two effective methods for completing a follow up herbicide 
treatment after mowing. The first uses follow-up foliar methods, including 
conventional high volume hydraulic on high density sites, and low volume hydraulic 
or low volume backpack on lower density sites.  The preferred method of follow up 
foliar at Orange and Rockland is low volume backpack. 

The choice between conventional high volume and low volume methods is based 
on site densities. High volume methods, using higher pressures to apply more 
dilute mixtures, will achieve proper coverage of all stems, while using less 
concentrate per acre than low volume treatments of more concentrated mixes.   

Treatments are generally made one growing season after mowing, once the stems 
have had time to re-sprout and become woody.  If they are treated too soon after 
sprouting (while the stems are fleshy and insufficiently developed), there is a risk 
that inadequate amounts of the herbicide will translocate into the root system 
resulting in a decreased rate of control. 

7.7.3.12. Mowing With Cut Stubble 

One method of applying herbicide after mowing is to use low volume basal 
methods and mixtures to treat the cut stubble after mowing.  Applications can be 
made any time after mowing, including during the dormant season, making this 
method effective in sites with higher sensitivity to the brownout associated with low-
volume foliar treatments. 

This method includes all the benefits and concerns for basal operations, including 
higher overall application rates with oil-borne products, and application to the 
ground immediately adjacent to the target stem and exposed roots. 

The development of a mower known as the Brown Brush Monitor is enabling 
treatment of the freshly cut stubble with 4 percent to 6 percent water-borne 
mixtures, and the mixture is applied at 15 to 30 gallons per acre.  The mower 
attaches behind a heavy-duty 4X4 farm tractor, and contains a special herbicide 
treatment chamber located directly behind the mowing compartment. This unique 
piece of machinery allows the area to be mowed and treated with a single pass of 
the equipment.  

The stubble is scarified with special knives that scratch the surface of the stem as it 
passes through the treatment chamber just after being mowed. A small quantity of 
a water-borne mixture is immediately wiped onto the stem and cut surface of the 
stubble, helping to reduce the over-spray onto the ground common with basal 
applications.  The unit can mow brush up to approximately three inches in 
diameter. It is especially effective for controlling incompatible woody growth on gas 
rights-of-way, in access routes, and around structures, for converting low profile 
mid-span wire zone sites to compatible herbaceous communities, and for 
eliminating costly follow-up basal or foliar treatments in other areas where mowing 
is required. 
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Environmental Considerations:  A buffer zone of 25 feet should be observed when 
using the Brown Brush Monitor adjacent to sensitive aquatic resources.  This buffer 
should be increased in moderate to steep terrain to achieve adequate separation 
from water resources and minimize the risk of overland movement if there is a 
sudden rainfall immediately after treatment and before the material can dry on the 
plant surface.   

7.7.3.13. Ultralow Volume Foliar (UVF) Thinvert ® 

The UVF treatment has not yet been used operationally by Orange and Rockland 
but is now being considered.  The UVF treatment method consists of the Thinvert 
®

1
 Application System. This distinctive proprietary system merges an exclusive 

patented series of spray nozzles together with a patented thin invert emulsion 
spray mixture by Waldrum Specialties, Inc. that collectively allows extremely low 
treatment rates in a highly efficacious manner.  The principal functioning agents in 
the Thinvert® spray carrier is a combination of a paraffinic oil blend (about 95%) 
and an emulsifier/surfactant blend (about 5%).  A variety of commonly used right-
of-way vegetation management herbicides have been tested and are now being 
used operationally with this unique Thinvert ® spray carrier.  This patented fluid is 
then used in conjunction with specialized nozzles designed specifically for this 
unique material to produce uniformly sized (300 to 500 microns) droplets. This 
droplet size is designed purposefully to enhance the rate of effective coverage 
while permitting virtually no spray drift to occur due to the inherent characteristics 
of the Thinvert ® spray carrier.  

The Thinvert ® spray carrier part of the integrated system is actually a thin, low 
viscosity, oil-in-water emulsion

2
. Thinvert ® carriers are usually only slightly more 

viscous than typical basal oil carriers. For proprietary reasons it is not allowable to 
specify which specific fluids are utilized, nor the exact properties of a particular fluid 
which affect performance. However, these fluids allow formulation of low viscosity 
invert emulsions

3
 with surface tension appropriate for generation of the desired 

droplet size spectrum, and that the volatility of these fluids is low enough to assist 
in maintaining acceptable droplet size while in-flight water evaporation is 
decreasing droplet size. 

The Thinvert ® spray carrier is purposefully intended to be nonspecific. Waldrum 
Specialties does not provide any active ingredients, but rather provides a unique 
herbicide delivery system for the application of appropriately selected active 
ingredients. Thinvert® carrier is compatible with a variety of herbicides including 
those that are emulsifiable concentrates (e.g., Tordon K), water-based 
concentrates (e.g., Garlon 3A), and even certain solid concentrates (e.g., Escort). 
Hence, the Thinvert ® fluid could in simplest terms be considered just a substitute 
for spray tank water. Thinvert ® spray carrier fluids are much more expensive than 
water and thus all applications for the Thinvert® system are intended for situations 
where the total application rate, carrier plus end-use product, is in the low or ultra 
low volume category (i.e., only a few gallons/acre). 

                                                 
1 The Thinvert ® Application System is protected by U.S. Patent Number 5,248,086. Thinvert® is a registered 

trademark of Waldrum Specialties. 
2 A suspension of small globules of one liquid in a second liquid with which the first will not mix. Usually a colloid 

in which both phases are liquids (eg. an oil-in-water emulsion). 
3 A dispersion of droplets of water in oil produced when a small quantity of water is mixed with a relatively large 

quantity of oil. 
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UVF General Discussion: The Ultra Low Volume Foliar (UVF) application as here 

proposed utilizes the entire Thinvert Treatment System  via a backpack application 
to be applied in a solely selective manner to the target tree species.  Thinvert is a 
patented application system introduced by Waldrum Specialties Inc. that consists 
of a combination of specially designed ultra low volume nozzles and a thin invert 
emulsion carrier. Thinvert is a combination of phyto-bland paraffinic oil, surfactants, 
emulsifiers and water, blended to form a thin invert emulsion with a mayonnaise 
type consistency. Thinvert is then mixed with herbicides at the specified rate and 
applied in a selective manner in close (5 feet) proximity to the target species. This 
UVF treatment system produces quite uniform small white colored spray droplets 
that should be deposited on about 90% of the leaves. This ultralow volume Thinvert 
system inherently controls spray drift as well as provides leaf penetration and thus 
no other adjuvants; surfactants, dyes or drift control agents, need be added. 

7.7.3.14. Other Transmission Maintenance Equipment and Methods 

In addition to the methods described, Orange and Rockland also employs 
additional mechanical clearing methods.  These include the use of off-road bucket 
trucks, skidder bucket trucks, and other aerial clearing devices (Jaraff-type).  
Mechanical equipment of this type can be used for on-right-of-way vegetation 
maintenance, off-right-of-way vegetation maintenance, danger tree mitigation, and 
edge work. 

7.7.4 Regulatory Approval and Permits 

Orange and Rockland policy requires compliance with all applicable federal, state and 
local laws, rules, and regulations.  This requirement is included in the terms, conditions, 
and specifications for all contracts.  Specifically, several state and federal agencies 
have regulations that govern or affect wetlands, threatened and endangered species, 
pesticide notification and public health.   

The program further incorporates the specific environmental and vegetation 
management requirements of Article VII electric projects into the management goals 
and objectives of the Transmission Vegetation Management Plan. In addition, Orange 
and Rockland will strive to uniformly and consistently apply industry best management 
practices for environmental and vegetation management to all transmission line rights-
of-way. 

The Environmental Services Department is responsible for submitting environmental 
permit applications. Generally permits from landowners on the Orange and Rockland 
transmission system are not required because treatment rights are defined in 
easement documents. In some cases however landowners must be notified of 
impending work as per easement stipulations or herbicide notification requirements, as 
described later in this section. Permits, such as those required to apply herbicides in 
wetlands regulated by the NYS DEC are required for certain herbicide applications. 
Orange and Rockland has thus far not applied herbicides in DEC-regulated wetlands, 
but anticipates procuring a DEC wetland application permit in the future. Work plans 
and methods will be adjusted accordingly and plans will include consideration the time 
required to receive approval as well as schedule stipulations that may be required by 
the permit.   

The NYS DEC also requires a General Activities Permit for other minor construction or 
maintenance activities in or adjacent to streams, lakes, wetlands and other waterways. 
The regulations include up to 44 separate activities, including construction or 
maintenance of stream-crossing devices, excavation or fill activities, and other site 
disturbances beyond the special requirements for herbicide activities.    
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The NYS DEC requires a Temporary Revocable Permit (TRP) for the removal of trees 
from state lands under the jurisdiction of the Division of Lands and Forests.  On state 
lands where Orange and Rockland maintains a valid easement, no TRP is required for 
routine vegetation management within the right-of-way.  For work outside the right-of-
way (i.e., danger tree removal), Orange and Rockland will apply for a TRP where 
required through the appropriate Regional DEC office. 

The New York investor-owned utilities have agreed to prepare a voluntary, annual 
submittal to the NYS DEC Natural Heritage Program, to provide them with the annual 
schedule and an electronic GIS or equivalent map file that identifies the line route, road 
crossings, and other pertinent land features.  The submittal shall be sent to DEC at the 
same time as its wetland permit application, but no later than March 31 of each year. 
The Natural Heritage Program will use this information to identify known populations of 
rare, threatened or endangered species that may be found within 150 feet of the right-
of-way and communicate those locations to the utilities. 

Orange and Rockland Environmental Services Department and the Manager, 
Vegetation Management shall then work collaboratively with the DEC Endangered 
Species Unit when necessary to determine risks as well as any potential benefits to be 
derived from the vegetation management activities occurring within the right-of-way, 
and to the extent practicable, strive to schedule proposed vegetation management at a 
time when it might pose the least risk to the individuals or the population.  The program 
is committed to a philosophy that most right-of-way management activities will either 
have a positive impact, or can be modified slightly to protect these critical species of 
concern, avoiding any impacts. 

Once a plan of action has been agreed upon, it is the responsibility of the Manager, 
Vegetation Management to communicate and supervise contractor activities to 
implement the action plan. Orange and Rockland acknowledges its role as a good 
steward of the right-of-way resources it manages. However, it has been agreed through 
discussions with the NYS PSC and various other groups that under the conditions of 
this Plan, it is not the responsibility of each utility to perform searches for unknown 
populations on behalf of the state as a stipulation for any permitting or condition for 
allowing vegetation management activities to occur.  

7.7.4.1. NYS DEC Public Notification and Posting for Herbicide Use 

The New York State Code of Rules and Regulations (NYSCRR), parts 325 and 
326, pertain to herbicide application for right-of-way management activities.  This 
program and its specifications require compliance with all DEC pesticide 
notification, posting, and annual reporting requirements, together with requirements 
for business registration by commercial pesticide application contractors and the 
certification of various levels of individual pesticide applicators. 

The Manager, Vegetation Management and appropriate contractor supervision as 
defined in the project specification shall be NYS DEC Certified Pesticide 
Applicators in Category 6.  In addition, all other application personnel are required 
to be qualified at the apprentice, technician or fully certified applicator levels, as 
required by NYS DEC pesticide regulations.  The contractor performing the 
vegetation management will provide all DEC required advance notifications to the 
underlying fee owners and/or occupants of dwellings located on a parcel of land 
crossed by a right-of-way easement upon which herbicides will be applied.  
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7.8. Notification and Communication 

While most of Orange and Rockland’s transmission right-of-way system is acquired through 
easements, a small portion belonging to Consolidated Edison but managed by Orange and 
Rockland is owned in fee.  The easements typically grant the right to conduct routine 
maintenance activities, including vegetation management, danger tree removal, and 
ingress and egress.  All easement and fee ownership agreements are documented and 
retained by the Real Estate Department. These documents are made available to property 
owners upon request. 

The company strives to maintain good public relations with all underlying and adjacent 
landowners, to the extent practicable. The contractor is required to make reasonable 
attempts to contact and/or notify nearby residents of forthcoming crew or equipment 
movements, or any work operations that could directly impact them. 

Orange and Rockland requires vegetation management contractors to comply with 
NYSCRR part 325 relating to the notification and posting requirements for the application of 
herbicides on the right-of-way.  In addition, Orange and Rockland is continuing to develop a 
list of landowners that object to any herbicide use activities and/or request separate pre-
notification prior to treatment.  This database will also be used to identify activities that may 
require special herbicide use considerations, such as potable water supplies or the location 
of organic farming activities.  

Orange and Rockland Utilities strongly believe that open, and comprehensive 
communication and notification is essential to the success of the transmission vegetation 
management program.  To that end, ORU has in place a communication and notification 
plan that includes advance work notice to municipalities and appropriate local elected 
officials, state agencies, easement encumbered landowners, and abutting landowners. 

7.8.1 Municipal and State Agency Notification  

At least thirty (30) but not more than 180 days prior to the start of the cyclic ROW 
vegetation management work, a letter will be mailed or emailed to the appropriate local 
elected officials for the municipalities and area where the cyclical work will be taking 
place.  This notification shall include a detailed description of the project area by listing 
the roads the transmission ROW parallels or crosses, anticipated start dates and 
estimated duration, and a basic description and explanation of the transmission 
vegetation management work to be complete.  Any appropriate state agencies (i.e. 
NYSDEC, etc) affected by the ROW vegetation management work will also be 
contacted and notified in compliance with the established notification timelines. 

7.8.2 Easement Encumbered Notification 

Easement encumbered landowners will be contacted not less than (30) but not more 
than 180 days prior to the start of the cyclic ROW vegetation management.  The 
notification and communication process will be in a door to door manner in an effort to 
directly reach each customer to hold a face to face meeting.  The objective of this 
personal outreach to each customer will be to discuss the vegetation management 
work required, review the particular easement documents, the physical boundaries of 
the work, the methods and extent of the proposed work, provisions for clean up, and 
ROW restoration, and the expected dates of commencement and completion.  
Following a requested face to face meeting, the Customer Communication Record will 
be completed with the details of the vegetation work described and provided to the 
customer.  Contact information including phone numbers will be provided to the 
customer and will be included on all related literature.  Following the required 
notification timeframe, the work will proceed.   
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7.8.3 Abutting Landowner Notification 

Abutting landowners to a transmission ROW undergoing cyclical transmission 
vegetation management work will also be contacted no less than (30) days and not 
more than 180 days prior to work taking place adjacent to their property.  This 
notification will be in a door to door manner with information left, including contact 
phone numbers, should the abutting landowner have any questions to be answered.  
Information provided to the abutting landowner will include a general description of the 
transmission vegetation work to be completed, physical boundaries of the work, 
methods and extent of the work, clean up, and approximate commencement and 
completion dates.    

7.9. Program Implementation and Monitoring 

7.9.1 Determining Work Force 

Transmission right-of-way vegetation management work is performed by contractors 
that are qualified to perform this work. Contractors are qualified through Purchasing 
Department protocol. In turn contractors are required to employ union personnel that 
meet the contractor’s qualifications to perform this work. Personnel are qualified based 
upon training received from the contractors and unions, as well as work experience. 
Qualified contractors are awarded work based upon competitive bid. Copies of work 
specifications, and maps are provided to bidders during the bid process to assist them 
in locating and assessing the extent of work.  Contracts are awarded in accordance 
with corporate purchasing procedures. Since most work is released to contract on a 
firm price or unit price basis, the contractor determines the actual staffing levels 
necessary to complete the work to specification and within the time limits of the 
contract.   

7.9.2 Training 

Orange and Rockland requires annual training sessions for contractor crews working 
on the system to review changes to the specifications, application methods, herbicide 
mixtures, criteria for treatment, species identification and all other pertinent and 
applicable information. This training emphasizes special areas of concern such as 
buffer zones, sensitive customers or right-of-way areas, environmental matters or 
permitting conditions, areas of high visual sensitivity, etc. It may also cover areas of 
concern from previous years’ vegetation management activities.  When necessary, if 
new herbicide products are to be used additional training will be performed by bringing 
in herbicide manufacturing company representatives to offer further instruction on how 
to best handle these new products.  

As also described in Section 6.2.2, training also includes  wire security zone clearance 
requirements, minimum vegetation clearance standards, inspection criteria, fall-over 
threats, steps to successfully implement the modified wire zone – border zone 
concepts, as well as how to identify compatible and noncompatible species located on 
the ROW This training will be required on an annual basis for the Orange and Rockland 
EHV lineman, supervisors, contractor inspectors, vegetation contractors, or any other 
personnel who perform right-of-way inspections, patrols, or vegetation maintenance. 
The training is designed to bring Orange and Rockland employees, contractors, 
contractor supervision, and field personnel who are directly involved in the design and 
implementation of this Plan, up to date on the goals, objectives and practices of the 
Plan, as well as achieve the successful implementation of the Plan. It is the only 
training required for contract employees engaged in transmission vegetation 
management activities. 
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In addition, Orange and Rockland encourages but does not require certified contractor 
personnel to participate in the annual Category 6 Pesticide Training Workshops held 
each autumn in central New York.  The Manager, Vegetation Management or Chief 
Construction Inspector, Vegetation also regularly participates in these annual 
workshops to remain current with regulatory issues and concerns, and to stay abreast 
of the latest developments and best management practices.  

7.9.3 Contract Specifications 

The contract specifications are the mechanism for communicating the work plan, scope 
of work, and other relevant information regarding the performance of the work, much of 
which is contained in this Plan, to the contractor.  A copy of the 2009 specification is 
included in Appendix C.  Specifications are periodically revised to reflect ongoing 
program enhancements.  Changes are communicated to the contractor through the bid 
process, and explained at the crew level through the training sessions described 
above.  Both company and consulting personnel closely monitor operations to ensure 
that field activities are conducted in compliance with the specifications. 

7.9.4 Supervision 

The roles and responsibilities of the various levels of key Orange and Rockland 
supervision involved in the design and implementation of this Plan are discussed 
below. 

7.9.4.1. Section Manager, Transmission & Distribution Maintenance  

The Section Manager, Transmission and Distribution Maintenance is responsible 
for development of the vegetation management policies and procedures defined in 
this Transmission Vegetation Management Plan. Detailed position requirements 
can be found in the Position Description for this position.   

7.9.4.2. Manager, Vegetation Management  

The Manager, Vegetation Management is responsible for implementation of the 
policies, procedures and practices of this Transmission Vegetation Management 
Plan, together with on-going field monitoring of crew activities and performance to 
achieve compliance. The Manager, Vegetation Management is also responsible for 
implementing the training described in paragraph 7.9.2. 

The Manager, Vegetation Management provides input to the Section Manager for 
short and long term scheduling and budget requirements, and along with the Chief 
Construction Inspector, Vegetation is the primary point of communication with the 
contractor’s supervision and work force. 

This position requires a BA or BS in Environmental Science, Forestry, or other 
related field, or equivalent work experience as accepted by the Section Manager, T 
and D Maintenance, and at least five years work experience in Utility Vegetation 
Management.  Additional qualifications include International Society of 
Arboriculture Certified Arborist (within 18 months of accepting this position), 
International Society of Arboriculture Utility Specialist certifications (within 24 
months of accepting this position), and New York State Department of 
Environmental Conservation Certified Pesticide Applicator license, or Pesticide 
Applicator Technician status (within 18 months of accepting this position).  Detailed 
position requirements can be found in the Position Description for this position.   
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7.9.4.3. Chief Construction Inspector, Vegetation (CCI) 

The Chief Construction Inspector, Vegetation, will assist the Manager, Vegetation 
Management in the field application of the Transmission Vegetation Management 
Plan.  This will include assisting the Manager, Vegetation Management with annual 
work planning, contractor work crew direction, quality assurance audits, inspection 
of work adherence to contract specifications, and act as a liaison to local, county 
and State municipalities, and with the customers. 

This position will require an Associates degree in Environmental Science, Forestry, 
or related field, or equivalent work experience as accepted by the Section 
Manager, T&D Maintenance, and minimum two years supervisory experience.  
Additional qualifications will include International Society or Arboriculture Certified 
Arborist (within 18 months of accepting this position), and New York State 
department of Environmental Conservation Certified Pesticide Applicator license, 
or Pesticide Applicator Technician status (within 18 months of accepting this 
position).  Detailed position requirements can be found in the Position Description 
for this position.  

The CCI is required to attend the annual training as required in Section 7.9.2. 

7.10.   Customer Inquiry and Complaint Resolution 

Formal customer inquiries and landowner complaints concerning vegetation management 
are usually initially received through the Orange and Rockland call center, and then 
forwarded to the Manager, Vegetation Management for prompt resolution.  More urgent 
concerns are often handled via telephone from one of the customer service representatives 
directly with the Manager, Vegetation Management or the CCI supervisor.  The Manager, 
Vegetation Management, the CCI, and contractor crews are equipped with cell phones to 
assure timely communication at all levels. In addition, a dedicated transmission vegetation 
management line (1-866-458-3079) has been established and is printed on all Orange and 
Rockland transmission vegetation management materials that are provided to any 
customer.  The dedicated transmission vegetation management line is manned by a 
Company representative during normal working hours or any time cyclical vegetation 
management work is being performed. 

Once a call is received, the Manager, Vegetation Management or CCI contacts the 
customer to assess the nature and urgency of the concern, and schedules a site visit by 
the Foremen or other appropriate contractor personnel.  When an inquiry is referred to the 
contractor for resolution, the Manager, Vegetation Management ensures that the 
customer’s concerns are promptly, properly and courteously handled. 

Most inquires and concerns, including minor property damage, are quickly resolved in the 
field through this process.  However, when a customer concern or problem cannot be 
resolved in this manner, or the complaint involves significant property damage and/or 
personal injury, a field investigation is completed and a claim report is forwarded to a 
Claims Adjuster in the Legal Department. The contractor is also contacted to coordinate 
assessment and resolution with the customer, the Claims Adjuster, and the Manager, 
Vegetation Management.  If the complaint involves regulatory agencies, the Manager, 
Vegetation Management notifies the Environmental Services Department, which then 
functions as the lead department and point of contact between the company and the 
regulatory agency. Complaints or problems with unauthorized dumping along the right-of-
way are referred to the Security Department as required. 
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7.11.   Field Completion and Reporting  

Contractor work completions are reported to the Chief Construction Inspector, Vegetation 
for field review and audit prior to submittal of payment invoices. The CCI reviews the work 
in the field on a span by span basis. Work that is completed in accordance with the 
specifications and plans is approved for payment. Work which is not completed in 
accordance with the specifications and plans is returned to the contractor for reworking. 
After payment is approved invoices are prepared and further reviewed by the Manager, 
Vegetation Management and processed in accordance with corporate payment protocol.    

Site-by-site completion data is reported via timesheets and chemical reports when 
herbicides are applied. This information includes date of work, treatment method and 
herbicide used. The crew foreman also records the actual man hours spent on each 
prescribed treatment as well as the equipment used and method of brush disposal.  Costs 
are charged to a unique authorization number associated with each specific transmission 
corridor. This data is archived and is available for analysis, including determination of the 
cost per acre for each treatment.  

The computerization of this information allows Orange and Rockland to track work 
completions, automate the year-end PSC reporting process, develop accurate baseline 
data, monitor future effectiveness of vegetation management activities and develop 
herbicide use trends. The system will also provide a hierarchy of reports that summarize 
information pertinent to the program from the right-of-way level up to total system reports. 

Orange and Rockland will submit annual reports to the PSC, in the required format by 
March 31 of each year.  The reports shall include the following: 

 A summary of acres scheduled for each year, and the actual acres treated by line 

 A summary of acres treated by technique 

 A summary of cost per acre by technique 

 A summary of herbicide use for each technique that identifies both mix gallons per 
acre and concentrate gallons per acre 

 A summary of danger tree work and off-cycle hot spot activities by line 

 A summary of environmental restoration and access road activities by line 

7.12.   Testing of New Materials and Mixtures and Research 

Orange and Rockland is committed to only use federal and state approved herbicide 
products in a manner consistent with labeled directions and in a prudent, economically 
sound and environmentally conscious manner. Orange and Rockland is further committed 
to the continuous improvement and refinement of IVM techniques. This includes the proper 
storage, handling and application of herbicide products in accordance with label directives, 
and ongoing evaluation of treatment methods and mixtures in order to achieve reliable, 
cost-effective electric transmission while striving to achieve a long-term pesticide use 
reduction strategy. 

Orange and Rockland will review and analyze technological improvements and product 
advances that may reduce herbicide use requirements and/or environmental risk while 
maintaining or improving efficiencies and effectiveness. As new products, equipment or 
treatment innovations become available, Orange and Rockland will first utilize small test 
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plots in a demonstration that will allow a complete evaluate of their field performance.  
Those products, mixtures or methods that show promise at the test plot level would then be 
further evaluated on more of an operational basis to assess their performance on larger 
sites, and over a broader range of species before being fully introduced into the Orange 
and Rockland right-of-way Vegetation management program.  Orange and Rockland will 
cooperate with chemical suppliers, right-of-way vegetation researchers, and others to 
design, apply and evaluate these comprehensive field trials.  

Orange and Rockland has a long history of partnership and participation in IVM research in 
New York State which began with the first ESEERCO right-of-way research study in 1973. 
The Company will continue to stay abreast of regional and national research developments 
by participating in local, regional, and national workshops such as Category 6, the Utility 
Arborist Association, the International Arborist Association, and periodic right-of-way 
management symposiums. Where gaps in vegetation management knowledge and data 
exist that could improve long-term program performance, Orange and Rockland will seek 
strategic partners or join with ongoing partnerships to share and equitably distribute the 
benefits and economic burdens of research. 

7.13.   Program Review   

The performance, effectiveness and benefits of the entire right-of-way Vegetation 
Management Program are constantly under review to ascertain opportunities for 
improvement and risk reduction.  Orange and Rockland will review this Plan in the context 
of assessing past performance, and reexamining goals and strategies at least once every 
six years.  Areas of assessment will include reliability, cost, accessibility, vegetation heights 
and density conditions, herbicide use trends and customer concerns.   

Any proposed changes to the plan will be brought to the attention of the PSC Staff.  Minor 
changes to the plan will be those having no significant adverse impact to the reliability or to 
the environment (including public health).  Minor changes to the plan will be referred to the 
Commission secretary by the PSC Staff.  All other proposed changes would be considered 
major and will be referred to the Commission for action pursuant to the State Administrative 
Procedure’s Act. 

 

 

 
 
 
 
 
Revisions 
 
Revision Description  
 
2007  Incorporated updates to practices and updates resulting from PSC  
  Order 04-E-0822 and NERC Standard FAC-003-1. 
 
2009 Incorporated updates to practices and consolidated ideas and 

concepts to add clarity. 
 
2012 Incorporated requirements of PSC Order 10-E-0155. 
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8. Appendices 

 
Appendix A - Species Listing 
 
Appendix B – Application of Integrated Pest Management to Electric Utility 

Rights-of-    Way in New York State 
 
Appendix C – O&R Specification VM-01-09, Revision 2, Transmission Vegetation 
Management  
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