Item 9

Transmission Right-of-Way Management Program



et

A revs
hei J
Pt >

St—
FRTD :
A Py
. ,'-v-uw,
5 oy o T

baa

"" . *f-
/ O
g TS

Lt o
2

&
Y e, A
G N L

IRER

Affairs and Transmission

Forestry: Departments -




FOREWORD c...oouiicimmisinnsssisssciassssiassssssisasssss ssnsasssessssmmssssissmsssssssssssssissssssssissassssssossases iv
I DESCRIPTION OF ORGANIZATIONAL STRUCTURE ..o 1
A. Territorial Description ............. ........ ..... ........ 1
B. Management Description.......... R eeeeseeesessesen cemeesessemeensssramane 1
C. Territorial Reglons ......................... e eese s 3
D. Names/Terminology ...... ........................... 3
II.‘ DESCRIPTON OF THE TRANSMISSION SYSTEM ............. enes
| A. The Electric Transmission Sysfcrh ............................... (S 5.
B. The Gas Transmission System ........................... 6
III. DEVELOPMENT OF THE TRANSMISSION RIGHT-OF -WAY
MANAGEMENT PROGRAM......oinieiitentienteicnnincscensessessseesiesisssssinsesensesssesses 9
IV.  CYCLES AND TRENDS......cccecestmmuneurernsrnsssesssmessssssmsssssssssssssssssesssssssssssasssssecses 19
V. ECOLOGICALLY-CENTERED VEGETATION MANAGEMENT ........c.cc...... 23
VL. TRANSMISSION RIGHT-OF-WAY MANAGEMENT PROGRAM: GOALS,
OBJECTIVES, AND STRATEGIES .........cccnverniicerinnscinsenescssisesessessessansens 34
VII TRANSMISSION RIGHT-OF-WAY PROCEDURES .........cccosucrmrinnenirrcncsunens 49
A Identification of ROWs Recommen&ed for Treatrﬁent .............................. 49
B Procedure for Scheduling and Reporting Corrective Action........cccecevueene. 51
C Determination to Schedule or Delay Maintenance..........cooveecevevceeecserscnes 52
D.  Procedure for Budgeting and Scheduling of Routine Maintenance........... 54
E Transmission Right-of-way Inventory LTI 56
F Implementiné the Modified “Wire Zone/Border Zone” Concept...............63
G Definitions and Selection Criteria of

Table of Contents

Vegetation Management TeChniqUes........ccecvvveueecrcnercessenseesccsunsnseecracesecas 68



c z £ r r =

o

Field Completion‘ and Reporting.......coueccvmeceeceenenrieneriesnressseransiseessesenns 101
Landowner NOtifICation .......cccuiercrereeinnerenssesisannesnnsnesansssesesssssasesesess 101
Customer Inquiry and Complaint Resolution ....................................... 102
Program Implementation .........ccceeceveeerineeneseereennnneesueesesseeessesnsesneeseennes 102
Measure of Program Effectiveness........covecevenrciecrnreereereneenrensecseseennns 106
Regulations, Permits and Approvals..........cococeveeieenrmreerecnirereereconesesnenns 107
Testing of New Material and MIXtures........c.oeeeeurercusnenusenneinniscssincsienns 110
Research.....oeevenicniinniecinesceencas ettt s e ss b e e s e sessaeneseass 111
Program REVIEW........ccvriiiercrcireneennreeessseesssse st assesessesssesessesssernennes 111

ii



APPENDICES

Appendix 1: Article VII Specrals for Electnc Transmlssron Facrlltles
Appendix 2: Article VII Specrals for Gas Transrnlssmn Lmes

Appendix 3 Envnronmental Energy Alhance of New York Posltlon Paper
Appendix 4::Summary of National Gnd’ Research

“1

Appenctix 5: Env1ronmenta1 Protectlon Agency 'S Pestrcrde Envlronmental Stewardship
Program -

Appendrx 6 Transmlssron Masters for Fourth Cycle
Appendlx 7 Gas Masters for Fourth Cycle o
Appendlx 8. Inventory |
-Appendix '9: Vegetation Management Notiﬁcation Materials -
Appendix 10: Ntagara Mohawk’s Annual Reports to the Pubhc Servxce Commission

Appendlx 11: Env1ronmental Gurdance “EG 502 Unauthonzed Dumpmg”, “EG-504,
Pesticide and Herbicide Application” and “EG-202 Herbicide Spill Reporting”

Appendix 12: Special Plan Conditions Which Apply Within the Adirondack Park

il



Foreword:

On December 20, 1977, Niagara Mohawk was ordered by the New York State Public:
Service Commission (PSC) to present specific plans for an ecologically sound, long-
range, system wide, right-of-way vegetation management plan (Case 27277). In May
1978, Niagara Mohawk submitted its program to the PSC and approval was granted in an
Order issued October 25, 1978.

On December 15, 1980, Section 84.2 of 16 NYCRR Part 84 was adopted in PSC Opinion
80-40, Case 27605, requiring all investor-owned utilities to develop and submit for PSC
approval, a long-range Transmission ROW Management Program by April 1981.

A revision of the approved May 1978 Transmission Right-of-Way (ROW) Management
Program was submitted to the PSC in May 1981, in response to the new Part 84
Regulations. Niagara Mohawk was granted an extension from the original April 1981 -
filing deadline to May 1981. Subsequent revisions were made in February 1982, October
1984, March 1986, and October 1989. The revised and PSC approved March 1986 Plan
included revisions to establish special considerations for the Adirondack Park.

On May 5, 1995, the PSC issued proposed revisions to Part 84 Regulations, assigning
Case No. 94-M-0101. Subsequent discussions with stakeholders, and exchange of
comments over the next six years have resulted in agreement by the investor-owned
utilities to update all existing plans under the current rules. This revision is provided in
response to those discussions, and incorporates the issues and concerns raised during the
six years of talks. -

As has been consistently demonstrated during those discussions, and is reaffirmed by this
document, the original Niagara Mohawk order (Case 27277) together with the Part 84
rulemaking (Case 27605), have been very successful in accomplishing their goals and
objectives. The New York utilities have become nationally recognized industry leaders
in the adoption and application of ecologically sound vegetation management practices,
combined with the use of research to guide vegetation management philosophies and
practices. The results have been significant reductions in herbicide use, improved
reliability and safety, and effective cost management.

v



CHAPTER 1



Description of Organizational Structure .
A. Territorial Description . '

A merger between the former Niagara Mohawk Power Corporation and National Grid
USA was completed in January 2002, forming one of the largest, investor-owned utilities
in the United States. The former Niagara Mohawk portion will continue to serve more
than 1.5 million electric customers across 24,000 square miles of upstate New York,
including residential, commercial, and industrial service to 31 cities and 639 towns. Gas
service is provided to 550,000 customers in 197 cities, towns, and villages across 15
counties in central, northern, and eastern New York.

B. Management Descriptio'n

The Board of Directors of National Grid are elected by the stockholders. National Grid
USA will be organized into a Transmlssmn ‘Group for the combined companies, with a
Distribution Group in New York, a sttnbutlon Group in New England and a Technical
Services Group as shown in the following organization chart.
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The chart below illustrates the organizational structure for the Transmission Group.
Within this group, Vegetation Management reports under the Vice President of
Transmission Network Planning and Operations.
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The Manager of Transmission Forestry is functionally responsible for administering and
implementing right-of-way vegetation management policies, goals, and procedures
throughout the company in accordance with this Program. The Manager of Transmission

Forestry coordinates and monitors the implementation of the Transmission Right-of-way
Management Program across New York.

Contact information for Forestry:

Thomas E. Sullivan

Manager, Transmission Forestry
National Grid

25 Research Drive

Westboro, MA 01582

Telephone: 508 389-9086
E-Mail: Thomas.Sullivan@us.ngrid.com



Three Foresters, one each for the East, West, and Central Divisions, will report to the
Manager of Transmission Forestry. They oversee the day-to-day implementation of thls
Program

Program support is also provided by the Environmental Affairs group within the
Technical Services organization for environmental permitting matters such as wetlands
permitting, endangered species liaison, etc.

C. Territorial Regions

The map on page 4 identifies National Grid’s service territory. The Eastern Division

includes the Capital and Northeast Regions and provides service to electric and gas

customers. The Central Division includes the Mohawk, Central, and Northern Regions

and also includes electric and gas service. The Western Division includes the Frontier °

. and Western Regions (the Western Region was formerly two separate regions known as
-the Genesee and Southwest Regions) and provides electric service only.

D. Names/’l‘“erminolog_\_h !

The name National Grid is used throughout this document to reference the owner and
operator of the New York electric and gas transmission systems that are included within
this Program. When the term National Grid is used in a historic perspective, it is intended
to describe the operations of Niagara Mohawk Power Corporation and it's predecessor
compames When the name National Grid is used in the present or future perspective, it
is intended to describe the policies and procedures of the National Grid Transmission
group and those personnel workmg to 1mplement the Program.
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CHAPTER 2



Description of the Transmission Svstem

The electric and gas transmission systems are organized within operating Regions and
Divisions, with record keeping-and reportmg at the Regional level, and vegetation
management coordination and supervrslon at the Divisional level In 1984, the former
Genesee and Southwest Reglons were combmed into one region now known as the .
Western Reglon However, for record keepmg and reporting purposes ‘the Transmission
Right- of-way (TROW) computer program contmues to organize and track them as
separate reporting areas using their original names of the Genesee and Southwest
Regions. : .

A. The Electric Transmission Svétem

The electric transmission system includes all bulk transmission (230 and 345 kV),
transmission (69 and 115 kV), and sub-transmission (23 34.5, and 46 kV). The sub-
transmission right-of-way and voltage classes are incorporated into this Program to

* provide uniform implementation of vegetation management policies, procedures, and
- practices. The Program incorporates all electric transmission that has been constructed

" since the mid-1970’s under the environmental siting and construction requirements of
Article VII or Part 102 (Phase IIT) of the Public Service Commission law, regulation, or
order. It is understood that approval of this Program acknowledges the incorporation of .
proven vegetation management practices in order to facilitate uniform and consistent
management of the entire transmission system. A listing of specific Article VII eIectnc
transmission facilities that are incorporated into this Program is provided in Appendix 1.
Appendix 1 also identifies and incorporates the special environmental and vegetation
management concerns for each line addressed in the Article VII process, and provides a
brief comment discussing how these concerns are addressed or incorporated into the
current Program. - ,

The following tab]e identifies the total miles of overhead electric transmission by voltage
class, and by division as of 2001. There are 9,333 miles of electric transmission across
the system, with 868 miles of underground and 8,465 miles of overhead construction.

Circuit Miles of Overhead Electric Transmission by Voltage (kV)

345KV 230KV 115KV 69KV 46KV : 345KV 23kV  Total
East 343 187 - 109 . 131 . 605 : 116 . 2478
Central 270 109 1547 17 367 626 353 3289
West 37 202 1266 146 L9717 * 10 2698
Total 650 498 3909 294 367 2208 539 8465

The transmission system includes 73,087 total acres of right-of-way. Of this there are

14,322 acres in open field, grasslands, lawns; 7,418 acres with trees or shrubs that did not



require maintenance in the past eight years; and 51,347 brush acres requiring some form
of vegetation management.

The following chart is based on December 2001 data and identifies the right-of-way acres
by Region and Division that are managed under this long range Transmission Right-of-
way Program for electric transmission lines. “Open Field” includes any site that contains
only grass or herbaceous species, including active cropland, pastures with no woody
brush, lawns, commercial sites, and similar areas. “Brush — No Work™ describes sites
that contain woody shrubs or trees, but due to growth and clearance conditions, they do
not require maintenance during this cycle. Finally, “Brush — Requires Work” describes
those acres that require management intervention to control undesirable, tall growing
woody vegetation.

Right-of-way Acres for Electric Transmission

Open Brush Brush .
Field No Work Requires Work Total
Capital 1,828 873 8,542 11,243
Northeast 2,790 1,023 7,125 10,938
East : 4,618 1,896 15,667 22,181
Mohawk 1,352 1,014 5,165 7,531
Central 2,022 1,625 9,230 12,877
Northern 1,709 1,038 8,155 10,902
Central 5,083 3,677 22,550 31,310
Frontier 1,087 487 3,427 5,001
Genesee 1,591 616 3,584 5,791
Southwest 1,944 743 6,117 8,804
West 4,622 1,846 13,128 19,596
System 14,323 7,419 51,345 73,087
B. The Gas Transmission Svstem

The gas system includes approximately 264 miles of pipeline and 1,468 acres that require
maintenance, as identified in the following table. This data was first compiled for the
1993 draft filing for gas and remains current in 2001.



. Right-of-way Miles and Acres for Gas Transmission.

Pipeline Estimated

Miles Acres
Capital 89 i T 240
.-Northeast o . .95 L 218
East . 194 - ., - . 458
Mohawk 46 ... 105
Central . .'243 591
Northemn =~ 188 © 233
Central : o 387 929
System 581 1387

Included within these totals are fourteen (14) gas transmission lines greater than 1,000
feet in length that have been certified by the PSC pursuant to Article VII of the Public
Service Law. These lines cumulatively total approximately 110 miles in length and are
listed in Appendix 2. Appendix 2 also identifies and incorporates the special
environmental and vegetation management concems for each line addressed in the
Article VII process, and provides a brief comment discussing how. these concems are
addressed or incorporated into the current Program.

During settlement hearings for Pipelines 56 and 58, National Grid agreed to the
development of a generic plan for the long-term management of gas rights-of-way.
Similar requirements were also agreed to during settlement negotiations for Pipelines 63
and 64. A draft was developed and submitted to PSC staff in September 1993, and
comments returned from the Staff in January 1994. Subsequent review and discussion of
the right-of-way management requirements for gas transmission rights-of-way were
addressed within the informal rulemaking process for proposed revision of Part 84
regulations. ' -

Since National Grid's gas rights-of-ways are maintained on a regular mowing cycle to
keep the right-of-way in mainly a grass and herbaceous condition, it was acknowledged
that at most, herbicides were only occasionally required to restore control of undesirable
woody regrowth that frequent mowing could not control. It was further acknowledged
that the industry standard for maintaining gas rights-of-way was annual mowing.
(Mowing on National Grid's gas rights-of-way would generally be accomplished in
accordance with the Transmission ROW Procedures section G.8.g. of this document,
which discusses mowing in more detail.) Since the existing National Grid program
effectively managed these pipelines on a longer cycle than was the industry norm, and
since herbicides would only be used occasionally, it would not be necessary to develop a
full generic plan for gas. Instead, when it became necessary to use herbicides within a
gas right-of-way, National Grid agreed to follow the permitting requirements and
selection criteria for choosing treatment methods and maintaining buffers that are

-



addressed by the electric program. It was further agreed that field inventories would not
be required for gas rights-of-way.

In order to insure uniformity and consistency in vegetation management policies and
practices, the Manager of Transmission Forestry, and the Foresters in each Division
served as administrative consultants to the Gas Department for the completion of all
vegetation management, and the implementation of all environmental restoration and
compliance issues. In this capacity, the Manager of Transmission Forestry helps the Gas
Department develop maintenance schedules, prepare budgets, supervise vegetation
management contractors, and administer and implement vegetation management policies,
procedures, and practices in accordance with the appropriate goals, objectives, and
strategies of this Program.



CHAPTER 3



Development of the Transmission Right-of-way Management Program -
Historic Perspective:

Vegetation management on electric transmission rights-of-way (ROWs) in New York-
State can be divided into three eras. It began with the Manual Era of the early 1900’s,
,contmued through the Broadcast Era of the l950’s to mid-1970’s, and evolved into the
Selective Management Era that has been adopted by most ROW management programs
used today. | S :

The Manual Era'

The, 1882 construction of Thomas Edlson 'S Pearl Street Statlon in New York Crty marked
the begmnmg of the mvestor-owned electric utlhty industry. This plant was a direct
current facrhty capable of transmlttmg electrlcrty Jjust two miles. :

The ﬁrst altematmg current generatmg statlon in Amerlca began producmg power in
Buffalo in 1886. However, this plant did little more than supply electnc1ty to hght a few
‘hundred incandescent lamps

"In “Niagara Mohawk, An Uncommon History,” editor, R. F. Dischner writes “the 1890’s
saw one of the greatest standards controversies ever, The War of the Currents, as Nikola
Tesla and Edison debated over the relative merits of alternating current (AC) and direct
current (DC) Alternatmg current was more ﬂexlble and had the advantage of being able
 tobe tmnsrmtted in large blocks over long distances. Direct current was supported by
Edison, but requlred large amounts of ¢ copper and generatmg statlons every two mlles

Mr. Dischner also wntes that “when the Cataract Constructlon Company, under the

leadership of Edward Dean Adams, was formed for the purpose of harnessing the power

of (Niagara) Falls in 1886, there was no consensus on how that power would be .-

transmitted. It took ﬁve > years, of study before electricity was selected over pneumat1c

and mechamcal means.’ Ve , .

stchner contmues to wnte “The constructlon of the immense tunnel that would can'y

. water for more than a mile under the town of Nragara Falls was the largest engmeenng

‘project of i its day, and arisk of enormous proportions. .The reward was the - - y
revolutlomzmg of modem hfe A decrsron had to be made: whether to use direct current
(DC) or alternating current (AC). Direct current, champxoned by Thomas Edison, -
seemed to have important advantages. However, alternating current was easier and
cheaper to transmit over long distances, an important consideration for remote generating
plants.”

And finally, “alternating current won the day, and George Westinghouse won the contract
to build the generators, basing his design on several theories and patents of Nikola
Tesla,” Dischner adds.



When the switches were thrown at the Adams plant on November 15, 1896, it was the
first large-scale effort to generate and transmit bulk power from a remote generating site
over 22 miles of transmission line to the factories, plants, and streetcars of Buffalo.

In his book “Niagara Power, History of the Niagara Falls Power Company, 1886-1918”
Edward Dean Adams includes a statement from Paul M. Lincoln describing this early
attempt at AC transmission. Mr. Lincoln was the Operating Superintendent and Resident
Engineer for the Niagara Falls Power Company with responsibility for supervising the
operation of the new transmission line from 1896 to 1902. In his report, Lincoln
describes the line as an 11,000-volt, three-phase line. While there were other plants
transmitting power at even higher voltages, this line was both unique and of historical
importance because of the amount of power it transmitted, the importance of the service
it provided, and the distances over which this occurred. This line transcended anything
that had been previously attempted. It was the goal of these earliest developers to replace
the hydraulic, steam, and mechanical sources of power for the industrial engines of the
day with dependable electric power for their motors. Continuity of service and reliability
were essential from the beginning.

As early electrical engineers tackled the problems of porcelain insulators, switches, and
protective devices, they soon learned the importance of sound tree trimming programs as
well.

In an 1897 paper presented to the National Electric Light Association in Niagara Falls,
J.G. White of the White-Crosby Company, the company who engineered and constructed
the line, describes its first year of operation. In particular, Mr. White describes “one
short interruption last winter was due to the dead limb of a tree blowing across the
wires, illustrating the fact that all trees should be cut down for some considerable
distance on both sides of any high voltage line.”

In 1900, a new wood pole line was constructed to upgrade the system to 22,000 volts, and
in 1906, a right-of-way was being purchased to construct a transmission line from
Niagara Falls to Syracuse. The line used Sears, Roebuck and Co. Aeromotor windmill
towers. The transmission grid continued to grow as this line was connected to others
from hydroelectric plants on rivers in the Tug Hill plateau, the Adirondack Mountains,
and across upstate New York. The importance of electricity and the electric transmission
system in connecting our daily lives at work and at home is taken for granted today.
However, the importance of sound vegetation management can never be taken for
granted.
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Just as today, these first transmission .

- . . o . R - A= e
- corridors required tree clearing at the _ - A
time of construction and periodic =~ R A
maintenance to keep vegetation from =~ . R

growing back into the lines. As
illustrated by this early photo, the lack of ~
" mechanization made the initial clearmg
and subsequent maintenance very
laborious. The first vegetation
- management tools included crosscut
~saws, small handsaws, and brush hooks.
Horses, early tractors, and bulldozers.
were used to move logs and larger wood
while laborers piled the smaller limbs.

" ‘ Photo comphmcnts of Jim Orr, Asplundh Trec Co., Inc
* Shown here is a worker using a brush hook.

o
e

Chain saws began to be developed for logging applications in the 1930’s and 1940’s, but
these were large two-man machines. While they may have been useful for clearmg new
lines, they were far too cumbersome for maintenance work: . L P
Penodlc recleanng was usually done by lme crews durmg the off-season (wrnter) when
line constructron itself was difficult. -This reclearing involved considerable time and:
money, and the results wete unsatisfactory in terms of long-term vegetation control.
Essentrally, the Manual Era could be described as managmg c]earances rather than
managmg vegetatlon for several reasons. : ,

‘The root system of a plant is one of its primary food storage sites. . After cuttmg, trees and
woody shrubs rejuvenate themselves from dormant or adventitious buds, producing fast-
growing stump sprouts and/or root suckers. Growth rates for these sprouts and suckers
‘can be many times faster and taller than seen in normal seedling development. ' This -
happens because the tree’s severed root system continues to supply food and nutnents to
the new growth more abundantly than it would in a seedling, enablmg the exxstmg root
system to quickly reestablish a root-to-crown balance. . S

AWhen mechamcal cleanng occurs durmg the growmg season new growth oﬁen resumes
within a few days. However, when clearing is done in the dormant season, root reserves
are at their highest, and the tree simply waits until the next spring before sending out new
growth. In trying to survive and restore-balance, it will send out a multitude of new stump

_sprouts ‘and root suckers. ;Growth rates of 12-15 feet in a single year have been reported,
and tree densmes can easrly range from 10,000 to 20,000 stems per acre thh repeated
manual clearings. . .

11



See o

3 v, N ore § of <
= ey 1Y Y ; > - i’! PALE
e I . . X 5 »f 4 0} S0 R 2T
Fady gt A s e e 1 T St
2w €, Y g Fp Ak
e 2 oA

‘

':u'f,r).‘.""‘é’ oy
N ;

v s

R AP R

Photos compliments of Jim Orr, Asplundh Tree Co., Inc.

The photos above illustrate the devéldpment of both stump sprouts and root suckers from a single Aspen
stem in a field setting. Numerous stems are developing from both the stump and the root system, and the
extensive spread of the root system is becoming evident in the photo on the right.

The Broadcast Era:

The commercial application of herbicides was introduced in the United States in the late
1940’s, using the chemical Ammate. It was the first alternative to costly hand clearing
methods, and it also improved worker safety. National Grid’s first herbicide treatments
made with Ammate were in 1951. However, Ammate was a contact herbicide that only
provided “top kill” of woody brush, with limited translocation, or movement into the
roots. As aresult, stump sprouts and root suckers continued to create quick regrowth.
Another problem with Ammate was its highly corrosive effect on spray equipment.

Eventually, smaller one-man chain saws found their way into the market and began to be
introduced into right-of-way maintenance activities, replacing axes and brush hooks to
reclear lines. This, combined with the fact that Ammate was showing some effectiveness
as a stump treatment when mixed with a small quantity of water and applied as a paste,
began to expand the "tool box" for the early right-of-way manager.

But, with woody brush densities averaging 10,000 to 20,000 stems per acre, early
managers even considered shrub communities problematic. As a result, all woody tree
and shrub species were treated in an effort to establish clear, easily accessible rights-of-
way.

The introduction of the phenoxy herbicides (2,4-D and 2,4,5-T) in the 1950’s provided
the first products to effectively translocate from the treatment area to the growth sites of
the plant’s stem and roots, and provide effective root “’kill.” The first formulations were
amine salts that were soluble in water.

The subsequent development of low volatility esters expanded 2,4,5-T treatment options,

providing the first basal applications. Basal treatments used fuel oil as the carrier for the
herbicide instead of water. They targeted the lower stem and all exposed roots of the

12




plant. The 011 basé enabled the product to penetrate the waxy bark substances but once

. inside the bark, the herb1c1de solution did not mix well with the water-based transport
system of the tree. Movement up or down the stem was poor, and these treatments could
not control root sprouting.

National Grid set its first test plots with 2,4,5-T as a foliar application in the summer of
1953. By 1956, high-volume ground broadcast treatments had become so effective that
2,4-D and 2,4,5-T were fully incorporated into brush treatment efforts. In the next few

 years, these products would become important tools for field supervisors facing .
thousands of miles of tall dense brush -Hi gh-volume broadcast appllcatlons promised to
be an economlc way to reduce tlus problem

The first spray equipment for right-of-way use was adopted from crop
~and orchard spray operatxons as illustrated in the above photo.
' Photo comphments of Jim Om, Asplundh Tree Co., Inc.

exhibited varymg degrees of eﬁ'ectlveness among spec1es, controlling some, but not

- others, especially ash. Applicators learned that tank mixes of two or more products were
necessary for effective, broad-spectrum control. Tank mixes continue today, enabling -
right-of-way managers to tailor products, mixes, and treatments to meet a variety of
environmental and public issues, as well as plant condmons found along the right-of-way.
Plcloram was introduced in the 1960’s and proved very effectxve when tank mixed at
hi gher rates with 2,4,5-T in controllmg abroad range of hardwood and coniferous
species. S -

The 1960’s saw the introduction of helicopters for aerial spraying of rights-of-way for

brush control and also development of the micro-foil boom that greatly improved drift

control from aenal spraying. Asa result, it became the treatment of choice on many .:

lines. Hehcopter treatments applied six gallons of herbicide concentrate per acre, while

high-volume ground broadcast required three-to-nine gallons per acre, depending on

.
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brush densities. Helicopter applications and high-volume ground broadcast with tank
mixes or 2,4,5-T and Tordon were the mainstays of National Grid’s program until 1979
when the Environmental Protection Agency (EPA) banned the use of 2,4,5-T in the
United States.

The Birth of Selective Management:

Research into herbicide use on rights-of-way began almost as early as the first treatments.
The work of Drs. Egler and Neiring in New England began to explore both old field
succession and the stability of shrub communities in the 1940°s and 1950’s. By the
1970’s, Egler’s theories about the stability of shrub communities became popular with
New York regulators.

In 1951, the Penn Electric Co. teamed with manufactures, contractors, the Pennsylvania
Game Commission, and Drs. Brambles and Byrnes of Purdue University to conduct one
of the first studies on the impacts of right-of-way spraying on wildlife habitat. Their first
work was published in 1953. Today, this study spans nearly 50 years and is commonly
known as the “Bramble and Bymes” or “Gamelands 33” research. It has become a
cornerstone of vegetation management theory and practice.

The work of these early pioneers began to set the stage for the inclusion of science into
the art of right-of~way management. In the 1960’s utilities also began to hire forestry
professionals for vegetation management. When combined with the environmental
movement of the 1970’s, the public and the regulators, the utilities themselves prepared
for adoption of selective management principles and a more ecologically-centered
vegetation management approach.

Selective vegetation management began in 1970 when New York State enacted Article
VII of the Public Service Commission (PSC) law, strengthening environmental
requirements and public participation in the siting and construction of “new”
transmission lines. Herbicide use was highly scrutinized, and selective clearing and
treatment methods were adopted for these lines. Specifications were designed “to
preserve low growing shrub communities and small tree species to the extent
practicable.” The PSC’s role and involvement in routine maintenance on “existing” lines
was still limited.

In the early 1970’s right-of-way maintenance remained mostly reactive and treatment
deferral was a common practice. The budget and scheduling process was still
decentralized, with local T&D supervisors determining priorities. The concepts of cyclic
scheduling and budgeting were not fully supported at either the district or system levels,
and annual budget support was inconsistent.

The energy crisis of 1973, combined with Con-Ed’s failure to declare a common stock
dividend in 1974, sent shockwaves through the utility industry. Vegetation management
programs were severely cut throughout New York, and at National Grid all contractors
were laid-off. They would not return to transmission for two years. By the spring of
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1976, the loss of contract tnmmmg dollars had created tremendous deferrals, resultmg in
two separate tree-caused outages on transmlss1on lines from the Nme Mile nuclear

were brought back on line. Contracts were immediately executed to allow hehcopter ,
treatment of these lines and a number of other lines across the state. In total, 2,000 acres
were hehcopter treated that summer; however, the operatlon produced numerous
complaints, claims, and lawsuits. The public outcry eventually drew the attention of the
PSC and resulted in PSC Show Cause Order #27277 dated December 20, 1977. A
condltlon of that Order was the development ofa long-range right-of-way management
perspective for all electric transmission. This order resulted in National Grid submitting
its Transmission RJght-of-Way Management Program to the PSC in May 1978. This
Program was approved by the PSC on October 25, 1978.

Throughout the l970’s Natronal Gnd’s nght- f-way management phrlosophres had been
evolving toward a more selectlve approach Specrﬁcatrons had been revised, supervision
augmented by hiring professronal foresters, training programs instituted, and more
sophisticated planning procedures developed in an effort to maintain reliability in an |

" environmentally’ compatlble manner. The Nme Mile outages simply accelerated the
completion of that process. - -

Creating the System Forestry Department in the early 1970’s, hlnng additional foresters
from 1974 to 1976, and centralizing the scheduhng and budgetmg functlons within
System Forestry staff in 1977, prov1ded the opportunlty for a full reassessment of
vegetation management policies, procedures and practices in 1978. It was recognized
that while acceptable reliability goals were being achieved, the nghts-of—way were not
necessarily being managed on a cost-effective basis. While serious efforts had been
made over the years to “get the rights-of-way in shape,” no real preventative maintenance
program existed. Budgetary consrderatrons and limited spectrum herbicides resulted in
lines that were partrally malntamed many of which contained hlgh populatrons of.
herbicide resistant: species. Then in 1979, System Forestry presented senior management
with a proposal to put the entire transmrssron right-of-way system onto a cychcal

. preventative maintenance program The program was calculated to mamtam rellabllrty
and provrde long-term economies wlule rernforcmg the current env1ronmental ethrc

~Anei ght-year cycle was adopted after consrdermg the overall condrtlon of the nghts-of-
" way and reasonable budget levels. The proposals were mcorporated into the electric rate
filing for the first time in 1979, becormng the comerstone to consistent program funding.

By 1980 the PSC had enacted its Title 16 NYCR.R Part 84 rules and regulatlons
formally requiring all investor-owned utilities in New York to submrt long-range right-
of-way management plans for PSC approval

“The Selective Management Era: R L

The adoptlon of selectlve treatment practlces and brrth of 1ntegrated vegetatlon
management phrlosophres beginning in'1978, define this period on nghts-of-ways It
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includes the use of research and information technology systems to expand the
knowledge and understanding of natural systems, together with the long-term effects and
effectiveness of various management practices. Today, it incorporates the ecosystem
itself as an integral component in controlling undesirable vegetation and reducing
pesticide use, while preserving and enhancing environmental quality. The three
treatment cycles used over the last 23 years are described below.

First Cycle: Inresponse to the PSC’s order for a long-range right-of-way management
plan, selective maintenance policies were implemented for all new and existing
transmission ROW’s in 1978. An eight-year, cyclical approach was adopted, and by
1985, all rights-of-way had been treated at least once. In fact, some ROWSs were actually
treated more than once. While it may seem inconsistent that lines could be retreated in
less than eight years, this was not the case. The maintenance schedules were developed
around line design, right-of-way widths and easement conditions, conductor-to-
vegetation clearances, and land-use patterns on a right-of-way. For example, an older
line, on single wood poles in a residential area may require more frequent maintenance
than another line on taller structures, through rural areas on wider rights-of-way. Specific
maintenance schedules were based on a combination of chronological timing, annual
right-of-way assessments, and inventoried site conditions.

As aresult, the “eight-year cycle” became the skeleton upon which the maintenance plans
were constructed, rather than becoming a rigid, inviolate time frame. The year 1978 was
selected as the beginning of the era, because it was the first year under the new “selective
transmission right-of-way management program,” which included complete site
inventories and centralized record keeping.

The goal of the first cycle was to “eliminate a major percentage of the undesirable
vegetation, while retaining and fostering the growth of desirable low growing
vegetation.” The low growing species would provide natural competition for growing
space, retarding the reinvasion of tall growing species going forward. The anticipated
benefits were decreased herbicide use; increased crew productivity; improved wildlife
habitat; aesthetics; and public, and regulatory acceptance. First cycle accomplishments
were reported in 1989, when the approved “Transmission Right-of-Way Management
Plan” was last revised and submitted for PSC approval. The success of these
philosophies and practices are further reflected in the “Cycles and Trends” section of this
document, which reviews the entire integrated management period from 1978 to today.

Significant mileposts of the first cycle included:

e EPA suspension of 2,4,5-T in 1979 and its replacement with Garlon
herbicides later that year.

o Introduction of water borne, cut surface treatments in 1979 replaced oil based
stump treatments. The effectiveness of these cut surface products resulted in
reduced use of basal applications as well.

¢ Computerization of the ROW management program in 1980 provided the
ability to monitor trends in management practices, vegetation conditions, and
herbicide use.
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. Phase one of the National Grid’s Volney-Marcy 345 kV research project
began in 1982 to look at environmental impacts and effectlveness of herb101de
use followmg initial clearing. =
o . Cooperative efforts by Natlonal Gnd to share 1mportant research and program
‘Tesults with the regulatory community enabled the company to negotiate the
_ first statewide permit for utility apphcatwn of approved herwades in NYS
. DEC regulated wetlands , . :

. Second Cycle Thrs cycle was reduced to seven-years from 1986 to 1992 -Once again,
thé time frame is considered a skeleton around which the overall program was developed.
The cycle was reduced in order to address continuing problems of off cycle, spot .
maintenance and to reduce the height of treated undesirable tree growth. This would help
- to further reduce herbicide use and i 1mprove selectmty with hi gh-volume ground foliar
-applications. . : :

Through the ﬁrst two cycles, undesirable tree densities were described as light, medium,
or heavy. Light densities consisted of trees across the right-of-way ranging from 1 to
30% canopy closure. Medium represented stocking conditions from 30 to 65% and
heavy included all tree growth conditions over 65% canopy closure.: Integrated across the
ROW were also llght medium, -and heavy densities of lower growing shrubs that were
being retained, along with herbaceous communities. Strong biases toward shrub
preservatlon continued to structure program goals into the late 1990’s.

Important m1leposts of the second cycle were )
e Phase two of the Volney—Marcy 345 kV research prOJect was desrgned and
" implemented to study effectiveness and environmental impacts of the various
treatment methods available for maintenance, including such non-herbicide
» techmques as mowmg, and grub and seed. This research, together with
analysis of first and second cycle treatment statistics, began to clearly point
“toward selective foliar methods as the least impact, most effective choice.
e While Round-up herbicide was introduced in 1985, its mode of action was
- different from the phenoxy herbicides and did not have an effective partner for
tank mixing unt11 1987 when Arsenal herb1c1de ‘was introduced. Accord
herbicide replaced Round-up as the utility ROW formulation, providing
utilities with the first product approved for use in seasonally dry wetlands.

Third Cvcle: By 1992, the program was accomplishing its stated goals and exceeding
expectations. Undesirable densities had continued to diminish so much that a new “very-
light” density code was created in 1993. It describes sites with tall growing, undesirable
species of 100 stems per acre or less. In addition to reductions in undesirable species, the
right-of-way conversion to stable herbaceous and shrub communities enabled National
Grid to move back to an eight-year cycle once again, from 1993 to 2000. In fact, by the
end of the third cycle, desirable densities were becoming so heavy in many areas that
they were “hiding” undesirable stems and keeping crews from locating them for
treatment.
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During the third cycle, vegetation management theories about treatment methods began
to shift. The Volney-Marcy research, other state and national research, and the efforts of
utilities across the country continued to reinforce the effectiveness of selective foliar
treatments. Borrowing concepts from aerial application that applied small quantities of a
more concentrated mixture on the leaf surface, vegetation management professionals
began to test these principles using low-volume, ground delivery systems. By reducing
pressures and working closer to the target, applicators were able to “lightly wet” the
foliage, rather than “wetting to run-off.” This greatly reduced herbicide use, especially
the over spray associated with high-volume, ground foliar applications. The development
of new spray guns and nozzles enabled backpack treatments with even smaller quantities
of herbicides and the refinement of tank mixes with newer products continued to push
application rates and costs even lower.

By 1997, low-volume hydraulic treatments nearly replaced high-volume methods. The
low-volume backpack approach proved more effective at controlling regrowth in areas
that historically required stump treatments.

Important mileposts of the third cycle include:

e Phase three of the Volney-Marcy research was approved to investigate long-
term cost and effectiveness questions surrounding the latest products, delivery
systems, and treatment methods.

s A broad-based partnership, led by National Grid, was established to identify
areas for continued research, and to share costs and benefits of this work.

e New, low-volume techniques were introduced, tested, refined, and
incorporated into treatment programs helping to reduce herbicide use
requirements.

e New herbicide tank mixes with Krenite and Escort herbicides were field
tested, and effective mixes were incorporated into the program that reduce the
“zone of effect” of treatment on desirable herbaceous and shrub understory
species.

Results of three cycles and 23 years of Integrated Vegetation Management at National
Grid will be discussed in the “Cycle and Trends” section of this document.
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" CHAPTER 4



Cvcles and Trends

votibe

The first treatment cycle effectively bcgan in 1978 with the introduction of selective
treatment methods, srte-by—s1te prescriptions, vegetatlon management by professxonal
foresters, and annual crew training to broaden their understanding of program principles,
goals, and objectives. The first cycle took elght years and included the years 1978-1985.
The second cycle was reduced to seven years and included 1986-1992. The third cycle
returned to an eight-year schedule and included the years 1993-2000. However, during
this cycle, sub-transmissions located on narrow rights-of-way or in residential areas were
scheduled on shorter ﬁve-to -seven year cycles

Herbicide Usage°

'During the 1960’s and early 1970’s the tall growmg vegetatlon on most nghts-of-way
was not effectively controlled. 'As a result, the treatment programs were heavily
dependent upon helicopter and high-volume ground foliar applications. Brush densities
were very high, often approaching 10,000 to 20,000 stems per acre, and tree helghts
averaged 15 feet or more under the conductors. Hehcopter treatments applied 4-6 gallons
per acre (gpa) of concentrate. Hi gh-volume ground fohar mixtures were more drlute than
aerlal apphcatlons but requlred as much as 300-400 gpa ‘of mix or 3-9 gpa of .
concentrate.

While the year 1978 represents the beginning of the selective, or integrated vegetation
management approach, it also represents the transition year from the non-selective
broadcast methods of the past. The last aerial treatments were conducted in 1982.The
shift to prescnptlve treatment required intense training and field inspection. Crews
needed to recognize and avoid “small. and green” shrub species while targeting full ..
coverage of tall growing tree species that were mterspersed among the compatible
vegetation. '

Graph 1 and Table 1 quantify herbicide

use over the last 23 years. Herbicide N

.y Herblclde Use - Gallonslacre of
quantities are taken from annual use © T concentiate
reports, which were sent to the PSC as 3 e 4 C
required by the 1977 show cause order T
for a long-range right-of-way
management plan. They are expressed
- in gallons of herbic¢ide concentrate’per =

T 77-‘

P
o fs8a

(- JEE T I )
oA s
3

acre for all treated acres. 1978 is stated * i - EERCARE 4 K L
IR ‘1978 - 1st ' 2nd 3rd

separately to serve as a baseline agairnist’ L ‘Cyele Cycle  Cycle
which the program is measured, because S
it represents both the earlier, non=" " ¥ 3 _ __Graph1
selective era with its high densities, tall *'|"" Cycle-to-Cycle Herbicide Use Reductions -
gr.owth., and hlgh-vclume methods, while 1978  1stCycle 2nd Cycle 3rd Cycle
still using lecs herbicide because of the GPA 3.66 1.46 0.84 0.59
new selectivity. % Reduction -60% -42% -30%

Table 1
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Graph 1 dramatically illustrates the reductions in herbicide use since 1978. The average
use throughout the third cycle was 84% below the system use in 1978. Table 1 depicts
cycle-to-cycle reductions, with first cycle reductions of 60% when compared to the
baseline of 1978. The second cycle was 42% below first cycle requirements, while third
cycle use dropped another 30% as low-volume foliar treatments were perfected.

Undesirable Densities:

Tall growing species that are capable of growing into the conductor area, commonly
referred to as the “wire security zone,” are considered undesirable species. The wire
security zone is defined as a vegetation-free envelope around the conductor that should
be achieved at the time maintenance is performed to the extent that easements, permits,
and landowner constraints allow. The wire security zone requirements are discussed in
detail in Chapter 7, section A. 3 of the Transmission Right-of-way Procedures.

Over the past two decades, the undesirable species list was primarily comprised of tall
growing tree species. An effective management program aims to reduce the density of
these undesirable species over time. As compatible ROW vegetation becomes more
competitive and stable ovér time, an indicator of program effectiveness is a reduction in
total ROW acres that require treatment from cycle-to-cycle. In Graph 2 below, treated
acres are expressed as a percent of total ROW acres.

Graph 2 demonstrates how the Treated Acres as a Percent of All

Transmission Right-of-way Management Acres

Program has effectively reduced

undesirable brush acres that require 100%

treatment. While 89% of all ROW acres 90%

needed treatment in the first cycle, only 80% 71%

71% had to be treated during the third 70% R
. Lo

cycle. This represents an 18% decrease 60% §i§5‘l

in the treated acres and demonstrates the 50% : ]

increasing stability and competitiveness 1stCycle  2ndCycle  3nd Cycle

of shrub and herbaceous communities in

today’s ROW's.

Graph 2

Table 2 illustrates the shift in tree densities since the concepts and strategies of Integrated
Vegetation Management (IVM) were first adopted. During the first cycle, 56% of all
treated acres were either medium or heavy undesirable tree growth. Today, sites with
medium density have been reduced by 38%, and heavy densities have been reduced by
68%. Additionally, these densities are generally found on sites that have a history of
either non-herbicide or stump treatment.
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Undesirable Densities - Tall Growing Trees
(As a percent of all treated acres)

- VeryLight Light ~Medium Heavy
1 stCycle . 0% 44% 3%  19%

2nd Cycle 0% 52%  40% 8%
|3 rd Cycle 32% 39% 23% 6%
Table 2 -

r

In response to this reduction in undesirable densities, the new category “very light” was
added in 1993. This density represents sites with 100 stems/acre or less. These "
conditions were so rare dunng the first two cycles that they were simply included with
light acres. ' Today’s very light conditions are found on nearly one-third of all treated -
sites, and very light and light densities combine to represent 71% of all treated acres.

Desirable Densities:

- Sinc its inception, the Transmission Right-of-way Management Program has primarily
considered woody shrubs to be desirable species. Herbaceous growth such as the ferns,

..~ goldenrod, berries, and other perennial broadleaf weeds and grasses have been considered

incidental vegetation components of the right-of-way in the past, however, research has
shown that herbaceous plants make a significant contribution to right-of-way species
richness and dxversny They also contribute greatly to'the total competitiveness of low .
growing species found in the ROW, and are lmportant factors in total habltat
considerations. . : .

Based on the work of Egler and the early PSC support for shrub corrimunities,‘ abias -
toward shrub dominance of the ROW has persisted in New York since the earliest days of
the Program. More recently, theories on optimal shrub densities have begun to change.
For example, field observations of researchers have begun to indicate that as shrub
densities increase beyond 70%, 1mportant songbird nesting habitat may be lost for both
old field and shrub nesting spemes )

From the beginning, nventones have been des1gned to 1dcnt1fy shrub den51ty at the time
of treatment and monitor trends toward i mcreasmg total 'shrub cover. Consistent with
these goals and obj ectlves, desirable spemes have been described as woody shrubs and
small trees that would not grow into the wire security zone and lead to an outage.
Densities have been reported in percent of canopy closure as follows:

none present (including open field)
. light (1 - 30%)

" medium (30 65%)

heavy (65 100%)

-.". ® o
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Table 3 illustrates the shift in shrub Desirable Denslties - Shrub Species

(As a percent of all acres)

densities across the system since 1stCycle 3rd Cycle Change

selective IVM principles were first None 8%  21% 3%
donted. We clearl duction i Light : 34%  24%  -26%

a. opted. w € clearly sec are uct.lon n Medium 21% 27% 26%

light densities over the years, while Heavy 17%  21%  25%

medium and heavy shrub conditions

have increased by 25% or more. Itis Table 3

important to note that these density

classes are so broad that they may not fully represent the change in den51ty that has
occurred. For example, a change from 5% shrub cover to 25% shrub cover is a five-fold
increase, but will continue to be reported as a light density at the time of inventory.

Cost Management:

Implementing a sound, integrated vegetation management program requires a higher up-
front cost to effectively control taller, denser stands of undesirables and prevent or
eliminate regrowth. However, once the undesirable stems have been brought under initial
control, the right-of-way will stabilize into herbaceous plants and woody shrub
communities that have been retained. This process is called the “Conversion Period” in
the literature. The compatible communities then provide natural competition, slowing
the invasion and redevelopment of taller growing undesirable species. Over time, a
successful management plan will create fewer undesirable stems, require less herbicide,
and cost less to maintain. The chart below illustrates changes in the average cost per
treated acre, for all methods at National Grid from 1978 to 2000.

500+

4004

3004
Cost

2002}

1004F

The cost savings of the program have exceeded initial expectations. Treatment costs
from 1998 to 2000 were lower than actual costs from 1978 to 1980 when National Grid
treated with helicopter and high-volume ground methods. Allowing for inflation over the
past 23 years, it is clear that the Integrated Vegetation Management approach that was
implemented in 1978 has been highly successful in managing costs, while also reducing

~ herbicide use and inhibiting tall growing trees.
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'CHAPTER 5



Ecologicallv-Centered Vegetation Management
Introduction — Integrated Pest Management e

The U. S. Congress defined Integrated Pest Management (IPM) under FIFRA, 7 U.S.C
1361-1, as “a sustainable approach to manage pests by combtmng blologtcal cultural,
physrcal and chemical tools in a way that minimizes economic, health, and envrronmental
risks.” The deﬁmtton recognizes [IPM as a screnttﬁc methodology that hasbeen

. developed with input from all sectors of society. Under FIFRA, risk reduction is the
ultimate goal and guiding principle of IPM

In 2000, New York State incorporated theése philosophies into 6 NYCRR Part 325 when
it defined IPM as *‘a systematlc approach to managing pests which focuses on long-term
preventlon or suppressron with minimal 1mpact on human health, the environment and
non-target organisms. IPM mcorporates all reasonable measures to prevent pest
problems by properly identifying pests, momtonng population dynamics, and utilizing . *
cultural, physical, b1010g1ca1 or chemical pest populatton control measures to reduce pests
to acceptable levels.” . o, :

While both federal and state regulations use the terms “cultural, physical, biological and
chemical,” neither establishes their definition. Drawing from IPM’s agricultural model,
examples of cultura] measures mrght mclude crop rotation to minimize the risk of
increased pest populations. Examples of physrcal controls mclude tlllage or culttvatton .
and hand picking the pest. A classic btologlcal control involves the mtroductton ofa
natural predator or vector to reduce or control the pest. Chemical controls are the use of
pesticides. -

In 1996, IPM Assocrates deﬁned IPM as “a pest management system desrgned to provrde
long term management of pests not temporary eradication of them in their work
“Introduction of Integrated Pest Management (IPM) for ‘Urban Landscapes located on
the Internét at www.efn.org/~ipmpa/ipmintro.html. ’I‘hey descnbe IPM in broader terms
than the classic agricultural definition. Their descnptron mcludes

a decision making process o : _
e . intensive information management methods ‘and systems .
e site specific prescriptive actions
¢ amultiple methods approach
e acore risk reduction strategy
e cost effectiveness
Integrated Pest and Vegetatton Management on Rlohts- f-w ay m Ne“ York ‘
IPM has its roots in agnculture and a framework for the pnncrples of IPM can be traced
back to the 1940’s and 1950’s. As a result, the terminology and examples that are often
used to describe key elements of a successful IPM program commonly.draw upon this : -
agricultural model. However, it can be difficult to borrow “off-the-shelf” programs and -
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ideas from one discipline and apply them intact to another management system. Some
modification or adaptation of terms is necessary, while still remaining faithful to the
model and true to the intent of the regulation.

The introduction of the philosophies and principles of IPM into regulations for
management of powerline corridors is a more recent phenomenon of the 1990’s.
However, as described in Chapters 3 and 4 of this document, right-of-way managers in
New York State have been applying the core tenets of IPM to electric transmission rights-
of-way for much of the last quarter century. In fact, the model that has been evolving
among right-of-way managers more closely matches the “Urban” model set forth by the
IPM Associates, while remaining faithful to its agricultural roots.

For rights-of-way in New York, we began to see the first adaptation of terms related to
IPM in the mid-1980’s. It is difficult to describe the mighty oak or the sugar maple,
which is the State tree, as a “pest” to a concerned landowner or citizens group. But oaks
and maples are components of tall growing “vegetation,” or pests, that are capable of
growing into overhead transmission lines and causing outages. Thus the term

- “Integrated Vegetation Management” (IVM) was coined in 1986 to describe the
management processes associated with electric transmission corridors.

Subsequently, the terminology has evolved into a “position paper’ on right-of-way
vegetation management for the members of the Environmental Energy Alliance of New
York (EEANY). A copy of this paper, entitled “Applications of Integrated Pest
Management to Electric Utility Rights-of-way Vegetation in New York State” is included
as Appendix 3.

IVM for rights-of-way traces its roots to the 1970’s when the adoption of selective
management strategies aimed to reduce or eliminate the need for wide-scale broadcast
herbicide treatments such as aerial spraying and high-volume ground broadcast. Today’s
strategies are based on science and have been developed with input from society. The
ultimate goal is risk reduction, while still including the *“core” cultural, physical,
biological. and chemical control methods. However, as the concept of IVM continues to
evolve, it will perhaps be more accurately described as an “Ecologically-Centered
Vegetation Management” philosophy that incorporates the basic tenets of IPM in a
broader context, while better defining and describing the dynamics of ROW vegetation
management.

The Ecological System

National Grid’s right-of-way management policy is to provide safe and reliable
transmission of electric power to its customers in an economic and environmentaily
compatible manner. To accomplish this, each right-of-way manager applies a broad
ecological overview 7o the principles of Integrated Vegetation Management.

Plant succession can be described as a process whereby a forest opening reverts from its
bare ground state through time to an array of evolving plant cover types and



......

succession may be relatlvely stable for. penods of time, and some commumty complexes
may be more resistant to further invasion by trees than other communities over time.
Natural forces and disasters may interrupt this contmuum but on most sites the ultimate
plant community will always be the forest. -

Most transmission corridors cross a variety of land management practices and cover
types, including areas of active management (e.g. cultivated fields, orchards, pastures,
and the managed landscapes of homes and businesses), and areas of less active
management (e.g. abandoned fields, shrub lands, and adj acent forest) At tlmes the
activities of others wrll eliminate the need for ROW management mterventxon At other
times, 1t may increase the need for intervention. Typically, there are more acres of brush‘
in the early stages of plant succession than there are acres that are actively cultivated or
managed by others. However, it is the natural sites that offer the greatest opportumty for
management mterventlon to create a rich, dxverse array of compatible species that can be .
relatively stable and resistant to new tree mvasron and provide the greatest ecologlcal
benefits.

The opportunity for conflict arises when tall growmg trees and shrubs are planted in the,
landscape or occur naturally through plant succession. When resurgent trees are allowed
to grow into or fall on overhead transmission lines, a flashover and electrical fault to .
ground will occur, interrupting critical service and posing a risk to pubhc health and -
safety. The sensitivity of the transmission system to tree outages that may occur under
higher loading conditions was illustrated in 1996 when tree outages interrupted the
Western transmission grid on two separate occasxons causing blackouts throughout the
Pacrﬁc Coast and Rocky Mountam ngIODS

Regrowth problems that arise from stump sprouts and root suckers after clearmg have
been explored earlier in this document. No successful economic altematlve to herbicides
has been developed that will prevent this’ remvaslon ‘At the same time, nght-of-way
managers have come to know that herbicides are srmply one tool, and that the successful
program can reduce its reliance on herbicides over time. Thisis accomphshed through
successful management of the right-of-way ecosystein, as explamed in thrs chapter and in
the “Cycles and Trends” chapter earlier in this document. Finally, managers have also
learned that adherence to a well-planned cycle of inspection and scheduled maintenance
is esséntial to optimize thé timing of herbxcrde treatments and to the effectrve '
lmplementatlon ofa herb1c1de reductlon strategy '

Fleld experlence and research has found that the optrmal” ROW vegetatlon condltlon is
a'blend of fems, herbaceous plants (forbs and grasses) ‘and shrub communities.” ~This
rich, drverse blend of smaller plants and plant commubnities mammlzes the competition
for sunlight, water, and soil nutrients that In turn tend to retard remvasron and _suppress
tree seedlings in their understory fora number of years. Such commumtles can also
develop tight, dense root systems makmg it more difficult for some tree seedsto
germinate and develop. A blend of herbaceous and shrub commumtres also provides
important habitat to a number of animals such as field mice, meadow voles, rabbits, and
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deer which in turn feed on tree seeds and small seedlings. Seed predation and herbivory
by small mammals has been demonstrated to destroy tens of thousands of seeds and -
seedlings per acre over a management cycle. This mixture of low growing ferns, herbs,
and shrubs also provides nesting and other habitat features for a number of other species,
including grass and shrub nesting songbirds, insects, and a host of other game and non-
game animals.

In this ecological model, the ultimate control program is one in which vegetation itself,
together with the entire ecosystem, resists tree invasion and reduces the need for chemical
intervention. Treatments then become more and more selective, targeting the scattered
trees and taller shrubs that escape competition and predation to eventually emerge above
the canopy of the compatible communities. The optimal ROW management policy
embraces these principles and practices, while applying the traditional IVM methods to
achieve the system reliability and cost goals. This approach requires a full understanding
of natural processes and systems that is based on science and research, balancing these
with knowledge of land use patterns, individual landowner requirements, public
perceptions, and regulatory constraints.

A Comparison of Historic Agricultural IPM to ROW IVM

The application of traditional IPM definitions from the agricultural model [IVM methods
within the ROW might include:

¢ Cultural methods: The ROW is converted from tree growth to a compatible use,
through cooperative agreements with adjacent landowners to enable pasturing or
cultivation, or Christmas tree production. It could also be converted to wildlife
food plots or special habitat through partnerships with conservation and wildlife
groups. In a more urbanized setting, cultural methods might include easement
agreements that establish a managed landscape or even paving the ROW.,

e Physical methods: The use of traditional handcutting and trimming, as well as
mechanized clearing such as mowing or grubbing. Physical methods that have
been studied include the general use of fire for controlled burns, as well as “flame
thrower” type equipment to destroy the cambium area of the tree with basal fire
treatments. '

e Biological controls: The introduction of natural enemies. To date, forest and
ROW management programs have been unsuccessful at introducing natural
diseases or predators, such as insects, due to the difficulty in keeping the vector or
predator within the bounds of the right-of-way. In addition, while some research
exists on the naturally produced herbicides of some plants, known as allelopathy,
many believe that the effectiveness of these natural herbicides in reducing or
eliminating other species is small when compared to the forces of natural
competition for sunlight and available soil nutrients. Except for limited work on
the use of natural decay fungi for stump treatment, little field experience or
research exists for developing either natural herbicides, or insect or disease
pathogens for field application.



- e -Chemical controls:, The selective application of a number of herbicide products,
mixtures, and delivery methods, with individual treatment regimens prescribed on
a site-by-site basis. High-volume, broadcast operations have not been used
-extensively since the first cycle, when initial ROW reclamation efforts were
completed. The near elimination of the site conditions that require high-volume
treatments today is a testament to the success of ecologically centered
management that employs IVM methods. :

A Comparison of IVM to the Core Principles of Urban IPM

In its “Introduction to IPM for ‘UrBan’ Landscapes ”” the IPM Associates, 'Inc set forth
that “IPM in theory and practice is gulded by an established set of pnnc1ples ” These
principles describe IPM as: -, . , . :

. an :eco]ogically sophisticated management process
information intensive
employing all available pest control methods
mitigating negative environmental impacts
" requiring appropriate standards for pest control
- emphasizing preventlon of pest problems
promotmg the use of methods that prov1de long-term pest control

SN :
- & @ & o & o °

The IVM pohcxes and practices for a Transmission nght-of-way Management Program
incorporate these guldmg prmmples for “urban IPM” as fo]]ows ‘

1. IPMisan eco]oglcally sqphlstrcated managementprocess.

This principle establishes that “IPM programs utilize an ééalogical approach to pest
management that employs extensive knowledge of individual pests and their " *
relatzonsth with their environment. This holistic view of the pest management
© systemis essential in managmg the varzety of factors that ugﬂuence the development
'of pest problems.”

To achieve this, the ROW manager must be famlllar with the growth habits and.
differences of the multitude of treé and shrub species éncountered on the ROW,
together with their relative stability or instability, and the species regrowth

*characteristics. They must thoroughly understand the response of different species
and communities to various management practlces -and they must know the
‘ecosystem dynam1cs each commumty generates The manager must then balance
these values with system rehabrlxty requrrements 0perat10na1 constramts social
values, and public perceptions. k :

The sophistication and success of the IVM approdch has already been demonstrated.
This could not have been accomplished without a commitment to research that is

designed to fill the gaps in our knowledge and understanding of natural systems, and
the response of these natural systems to a variety of management alternatives. Over
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the years, National Grid and the New York utilities have relied heavily upon research
to expand their knowledge of natural systems and to base their management practices
on science. As a result, they have become industry leaders in IVM research,
completing more than 13 studies since 1974, at a cost of over $3 million. A summary
of this research is included in Appendix 4.

IPM is information intensive.

The Urban IPM framework states, “IPM decisions depend on detailed information
about a variety of important factors such as: pest life cycles, site conditions where
pests are located, the maintenance history of individual sites or features, previously
applied pest control techniques, and the presence of predatory agents. An IPM
program's database is one of its major assets and requires a collection and
processing system so this information can be used effectively for implementing pest
management activities, for evaluating the program, and for developing programs
improvements.”’

The importance of information systems to facilitate the collection, reporting, and
analysis of data in a successful integrated vegetation management program was
recognized as early as 1980, when the Program was first developed. The information
system was originally designed to capture and report data at the site level, while
building hierarchical reports to the ROW, Region, and even System levels. This
computer system became known as the Transmission Right-of-way (TROW)
program. It provided a hierarchy of data that enables managers to readily analyze
local, regional, and system data to determine species conditions, treatments and
treatment response, costs, herbicide use, and effectiveness trends over the years.
While the system has been periodically updated to facilitate field collection and data
processing, the data elements that are reported have remained relatively constant.
The essential field data includes site location, land use characteristics, environmental
and public sensitivities, desirable and undesirable species conditions, past or present
" management prescriptions, treatment dates, and herbicide quantities. This information
is carried from one cycle to the next and is regularly used to review and evaluate the
effectiveness of management activities in meeting the program goals and objectives.

IPM employs all available pest control methods.

“The integrated use of multiple management options is a key to cost-effectiveness of
IPM. While permissible, pesticide use is minimized through development and
application of other pest management methods. In addition, careful evaluation and
selection of pesticide materials is done to promote maximum utilization of products
that are least toxic to non-target organisms and the environment."”

“Conventional pesticide based programs have relied principally on only one method
of treatment for efjective pest control.”



While no effective alternative to herbicides exists for controlling undesirable, tall
growing woody growth within utility rights-of-way once these species become

_ established, a successfu] ecologically-centered management program that employs
IVM methods will foster and encourage smaller, compatible plants and plant
communities. These desrrab]e communmes then become the pnmary non-pestrcrde
control is a condition where the vegetatlon itself, together with the entrre ecosystem
seek to resist tree invasion through natural competition and predation, thereby
retardmg reinvasion and hmltmg the need for chemical intervention. -

As undesrrable stems begrn to appear above the herbaceous or shrub layer the ROW
manager relies on regular field assessments and sound cyclical programming to -
optlmlze treatment schedules, and achieve maximum selectivity and effectiveness,
while minimizing herbicide use and treatment costs. Once tall growing vegetation
escapes the herbaceous and/or shrub layer, the ROW manager draws upon an array of
treatment optlons tailoring herblcrde prescrlptlons to specrﬁc site conditions. On
ROWs that have been converted to a relatively stable mix of smaller herbaceous and
compatible shrub communities, herbicide applrcatlons will be highly selective; .
targeting low. densmes of the tall growmg species that are scattered among the

: compatxble communities before they invade the wire security zone.

National Grid has actively worked wrth manufacturers mdustry experts and research
scientists since the 1970’s to evaluate test, and develop new herbicide products and
delivery systems, and to understand their effects on desirable, natural systems. ThlS
program has a history of increased selectivity and continuous reduction in herbicide
use. This has been accomplished by continually monitoring and testing herbicide .
products, mixtures, treatment methods and delivery systems, and 1mp1ementmg those
- methods that have reduced envrronmental risk. -The result becomes an array of |
effective treatment methods and mrxtures that can be tailored to spemﬁc site’
conditions and that pose the ]east toxic risk to non-target communities and the
environment. While the program contmually evaluates new products and delrvery
systems, 1nvest1gat10ns of non-herbrcrde altemauves are ongoing, welghmg their
. ability to ehmmate and control unde51rable tree growth against the requirements for
. »rehablhty and cost effectlveness Areas of active research have included hand
cutting, mechanical mowmg, and grub and seed. Addmonal field plots were tested
with fire (backpack flamethrowers) and controlled burn. Data for sheep grazing has
also been reviewed and discussed with researchers.

IPM mitigates negative environmental impacts.
“IPM minimizes pestzczde use and other envzronmentally dzsruptzve pest control
treatnients to promote envrronmental qualzty, preserve. the natural ecosystem and

reduce undeszrable effects on non-target organzsms

The successfu] 1mplementatlon of IVM strategres have converted the nghts-of-ways
to more stable herbaceous and shrub communities over the past 25 years and have
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reduced herbicide use by 84% since 1978. Additionally, today’s management costs
are at their lowest levels ever. The establishment of compatible communities has
further enabled the ecosystem itself to become the primary control mechanism. Asa
result, treatments today can be prescribed to maximize the use of low-volume, stem
specific methods, and further maximize the retention of natural communities. In
addition, buffer zones and non-herbicide methods are prescribed to protect sensitive
resources.

The use of habitat destructive methods such as grubbing is avoided, and mowing is
restricted to work areas, access routes, and conversion sites to the extent practicable.

IPM requires appropriate standards for pest control.

“IPM promotes tolerance of non-damaging pest populations and appropriate
thresholds for pest control that reduce unnecessary treatments. This enhances
program efficiency and minimizes the application of undesirable treatments. "

The National Grid Program uses regular field visits to audit and monitor crew
performance and treatment effectiveness. This insures that all undesirable, tall
growing stems that have “broke canopy” and emerged from the herbaceous or shrub
layer, are controlled and resprouting is prevented. Small, undesirable stems that are
suppressed within the herbaceous or shrub communities may remain unseen in the
understory at the time of treatment, and yet succumb to natural competition or
predation before emerging above the canopy.

While the Program’s cycle length is broadly constructed around an eight-year cycle,
individual cycles may vary from four to six years for lines in more sensitive areas;
and up to eight years on other ROWs. Key factors in determining actual cycle length
for a particular site or ROW include reliability requirements, construction and
conductor clearance conditions, vegetation height and density, and visual and
environmental sensitivity. Treatments are timed to minimize visual and
environmental impacts, minimize long-term herbicide use requirements, ensure
reliability, and maximize cost effectiveness. This is accomplished by scheduling
treatments when most vegetation is within the optimal treatment height range for each
right-of-way and before undesirable vegetation can grow into the “wire security
zone.”

The wire security zone is the vegetation free zone that must be obtained between the
conductor and the top of vegetation at the time of treatment. The program also
utilizes regular patrols and field assessments to monitor growth conditions and
determine optimal timing for the next treatment cycle. Factors weighed in the
scheduling decision include the heights and density of undesirables, undesirable re-
growth patterns (e.g. stump sprouts and root suckering vs. seedling growth), age since
last treatment, past treatment effectiveness, selectivity and herbicide use
requirements, the impact of prescribed treatments on nearby desirable vegetation, and
other factors.
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For example, a site or line that exhibits poor control and rapid regrowth after topping
or tnmmmg, or from stump sprouts or root suckers -may be rescheduled on a shorter

- cycle. “Short cyclrng in this example may actually treat smaller srzed undesirable
regrowth than waiting for the “normal” cycle, effectively reducing herbicide use with
less impact on desirable vegetation and greater long-term effectiveness. The
treatment cycle for another line may | be extended if the average helght of target
vegetatlon is smaller than the optlmum treatment helght or if the line has taller .
construction and the target stems are light and scattered with adequate wire security
zone clearances The lengthening of the cycle in these examples will actually reduce
the herb1c1de requrrements over trme

While Natlonal Grid’s current cycle represents one of the longer treatment cycles in
the State, the use of selectrve low-volume treatments has enabled the Program to
minimize costs, maxrmrze effectrveness and provrde one of the lowest application
rates in the State _ : o e ‘ .

6. IPM emphasizes prevention of pest probiems.

“Effective utilization of IPM design bhd site modification practices reduces the need
_for pest control treatments, helping to minimize pesticide use requirements and
making resources available for other mamtenance priorities. In turn, these benef Is
promote environmental quality and facilitate improvements in the aesthetic qualrly of
the resource system. It also reduces life-cycle maintenance costs of speczf c.
landscape features.”

An effective IVM program stnves to reduce or ehmmate those srte condmons that
require the use of high-volume broadcast treatments over large segments of the entlre
right-of-way. This is accompllshed through 1mplementatlon of selective treatment
practices that will effectrvely control undesirable tall-growing stems while fostering a
_rich, diverse, competitive mix of herbaceous and woody shrub plants and
communities. ‘The most successful programs ‘modify therr management practrces to
encourage this ecosystem design, and strive to reduce and minimize adverse 1mpacts
to the natural system itself.

IVM on New York’s ri ights- of-way has been a quletly evolvmg success story that can
be dlrectly attrrbuted to the adoptron of long-range management ‘plans in the late
1970’s and early 1980’s. These plans have been desrgned to accompllsh this
ecosystem approach ‘and: '

e foster and encourage the development of low-growmg, compatrble vegetatlon

e utilize site specific prescriptive applrcatlon methods '

+ - . adhere to sound cyclical programmmg guidelines
® receive consistent fundmg i

Most hlgh-volume broadcast treatments have been replaced by selectrve low-volume

methods as the rights-of-way have been converted from a medium to dense tree
condition into relatively stable communities of compatible species. For example, the
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last use of helicopter application on the National Grid system occurred in 1982 and
very few lines or sites today have undesirable densities that require extensive high-
volume broadcast treatment.

Moving forward, the vegetation management practices will strive to preserve the
ecological quality that has been achieved; minimize adverse impacts on desirable
communities and cover types; and prevent or avoid soil disturbances that may lead to
an increased erosion potential or seedbed preparation, including re-invasion by
undesirable tall growing species. For example, improvements to clearing and tree
removal equipment are enabling a shift toward tracked excavators and tree harvesters
for danger tree removal in some areas. This equipment reduces the ROW
scarification and disturbance along the edge that may be caused by tuming when
conventional bulldozers with brush rakes are used for danger tree removal operations.
At the same time, there are clearly instances when the use of conventional skidder
buckets and bulldozers represent the most effective option for danger tree removal,
and seeding and mulching may be required to mitigate disturbance. ‘

The implementation of a tree replacement program in 1998 has helped to soften the
need to remove problem trees from the landscaped setting, enabling cooperation with
property owners to maintain important aesthetics and landscape values while reducing
future maintenance problems and increasing reliability.

IPM promotes the use of methods that provide long-term pest control.

“Like IPM practices that prevent pest problems, those methods which provide long-
term pest control benefits also enhance program efficacy, promote environmental
quality by reducing the need for undesirable treatments such as pesticide use, and
enhance the aesthetic quality of the resource system components.”

“Conventional pesticide-based management programs provide only short-term pest
control and, in the long term, potentially involve negative impacts on program
efficacy and environmental quality.”

The transition from high-volume broadcast methods designed to eradicate all woody
brush to selective treatments of isolated, scattered or light individuals or clumps
within the right-of-way landscape, have in fact provided the long-term control
benefits described above. These practices have led to continued reductions in
undesirable species densities from cycle to cycle, and promoted continued reductions
in herbicide use and costs while greatly enhancing system reliability.

The success of today’s program is reinforced by a number of research projects that
found the right-of-way to be a biologically rich, diverse array of plants, birds, and
small animals that exist because of past treatment methods. In fact, with the
continued conversion of old farms into forest lands, the utility right-of-way has
become one of the last remaining areas of shrub habitat in New York today.



Summary and Conclusions:

The right-of-way management policies and procedures, first implemented in 1978 and
continually refined over the past two decades, have evolved into a fully integrated
vegetation management program. National Grid has relied upon both the science and art
of ROW management, striving to become a recognized industry leader in right-of-way
management practices. This has been accomplished through active participation in
research and the continual review and implementation of recognized best management
practices.

The success of the Program in achieving herbicide reduction strategies while improving
the quality of the ecosystem is clearly documented, as is the ability of the Program to
effectively reduce maintenance costs and improve system reliability performance.
National Grid has been a statewide leader in the development and successful
implementation of an ecologically centered management philosophy that truly embraces
the principles and practices of Integrated Vegetatlon Management.

Additional proof that today s vegetation management practices and procedures are
industry best practices is illustrated in the adoption of similar management principles and
philosophies by the top performing utilities nationwide, together with the incorporation of
these philosophiesinto a national right-of-way management policy. One of the best
examples for the national adoption and inclusion of these principles has been the
development of the Pesticide Environmental Stewardship Program (PESP) by the Edison
Electric Institute Vegetation Management Subcommittee, a copy of which can be found
in Appendix 5. The strategies of this PESP have in turn become the cornerstone for a
voluntary partnership between utilities nationwide and the US Environmental Protection
Agency on integrated vegetation management. The IVM position paper for the New
York utilities played an integral part in the development of these national strategies.
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CHAPTER 6



Transmission Right-of-wav Management Program:
Goals, Objectives. and Strategies:

Right-ol'-way Vegetation Management Policy

National Grid’s Transmission Right-of-way Management Program is designed to provide
“for the safe, reliable transmrssxon of electric energy in an economlcally efficient manner
that protects the environment and is consistent ‘with sound mtegrated vegetatlon
management practices and philosophies. The Program shall support comphance w1th
ISO 14001 standards and mcorporate appropriate mdustry best management practices
into daily operations, whlle ensuring that the Company remains a good steward of the
environmental resources it manages. The Program shall 1ncorporate good customer and
public relations, and continually seek sound practrcal avenues for 1mproved customer
relations and public education.

All right-of-way vegetation is to be maintained in a condition that strives to prevent
interruptions caused by trees and tall growing shrubs. In addition, the natural and man-
made ROW features are to be maintained in a stable condition that assures
environmentally compatible access for routine and emergency line ooperations. This will
continue to be accomplished through routine monitoring of rrght-of-way condmons

sound vegetation management planmng, and jmplementation of the appropnate
vegetation control techniques. The Program shall also seek continuous 1mprovements in
its state-of- the-art management systems and treatment methods.

Rights-of-way Included in the Program

Natlonal Grid shall include all electnc sub-transmlssron transmlssron and bulk
transmission (23kV and above) within thrs long—range Program. In addition, whrle nghts-
of-way constructed since the mid- 1970’s may have been subject to the environmental
siting and construction provisions of Article VII of Public Service Law, including specral ,
cleanng and construction requ1rements the Company has actually incorporated future
maintenance activities into the provrsrons of thrs Program. This incorporation enables

- uniform and consistent apphcatlon of the same guiding policies, procedures and
practices to all rights-of-way regardless of when they were constructed Special ‘
environmental terms and conditions that were established for a particular line or site
through the Article VII process, and are relevant to protecting the resource today, have
been included in Appendxx 1, and are mcluded for future mamtenance con51deratlon

The provrsrons of thls Program shall also be mcorporated into gas transmission nghts-of- ]
way activities when the occaswnal use of herblcldes becomes necessary to control
undesrrable woody growth that cannot be managed through regular mowmg or when
performmg activities related to envlronmental protectlon or penmttmg Dunng
discussions with PSC env1ronmental staff, it was agreed that field inventories are not
required | for spot or occasronal herbxcrde applrcatrons on gas facilities. A listing of
Article VII gas transmission nghts-of-ways is provided in Appendm 2, including

VRN
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identification of any special environmental protection measures that may have been
established for these ROWs.

Cycle Length

Even though the company has exceeded its original vegetation management goals of
improved reliability and habitat while managing cost and decreasing herbicide use
through the first three cycles, continuous improvement and enhancement shall remain a
top priority. As introduced in the second and third cycles, selected transmission facilities
in visually sensitive areas on narrow corridors or through predominately residential areas,
will continue to be scheduled on shorter cycles of four-to-six years. Wide corridors
through predominantly rural areas where vegetation has successfully been maintained on
a longer cycle will continue to be scheduled on no more than an eight year cycle. Results
of treatments will continue to be assessed with respect to cycle length and overall
Program goals.

Reliability Improvements and Program Enhancements

Trees and tree limbs falling onto the electric system from beyond the right-of-way edge
are the main causes of tree outages. Prior to 1995, danger tree removal efforts focused
primarily on trimming and removing scattered edge trees rather than extensive widening.
Beginning in 1995, the reduction in undesirable stem densities created through the
Integrated Vegetation Management (IVM) program began to generate significant cost
savings. These savings have been reinvested in an expanded danger tree removal and
widening program. Today’s widening effort focuses on high-risk and critical segments of
the transmission asset. This effort has reduced the probability that a tree will reach or hit
the transmission system when it falls and has helped significantly reduce the number of
tree-caused outages. While the adoption of IVM practices has been the greatest
contributor to the success of today’s Transmission ROW Management Program,
problems with shrub retention practices have gradually developed. In the earliest days of
the program, the regulatory community strongly supported the premise that dense, woody
shrub communities provided the ideal landscape for ROW management. Additionally,
crew training was simplified to target “big and green” trees while retaining “small and
green” shrub communities. The long-range Program itself embraced these concepts.

However after more than two decades, some of these “small” shrubs have become too tall
in some areas, invading the mid-span “‘wire security zone.” The shrub community may
then hide or mask undesirable tall growing species from the sight of treatment crews. As
shrub communities become denser over time, they restrict access to large areas of the
right-of-way, further increasing the chance of skips or missed stems during treatment.
Shrub intrusion into the wire security zone reduces the vegetation free space between the
conductor and brush. This increases the risk that as a tree emerges above the shrub
canopy, or “escapes,” the stem can quickly grow into the conductor area and cause an
outage. In the last decade, this masking of undesirable trees by the shrub community has
been the cause of every tree outage originated from a tree growing into the lines on either
the 115 kV or the bulk transmission systems.
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This revision to the Transmission ROW Management Program emphasizes the need to
modify the philosophy that dense shrubs create the ideal ROW condition, andto -~
introduce elements of the “wire zone/border zone” concept first proposed by Bramble and
Byrnes in their Gameland’s 33 research in central Pennsylvania. The “border zone/wire
zone” approach encourages a herbaceous condition under the conductor: The Company
through this revision proposes to adopt a modified “border zone/wire zone” * approach to -
managmg its ROW’s. The modified approach will target removal of certain tall growmg
shrubs in the wire zone while continuing to encourage low growing shrubs and -

- herbaceous species in the wire zone. The detailed list of undesirable and desirable
species to promote in the wire and border zones of the ROW are presented in Chapter 7.

As applied here, a modified “wire zone/border zone” will encourage a mosaic or blend of
‘herbaceous species with smaller shrubs that may exist in the site and still be compatlb]e
-with the height and reliability requirements of the wire security zone. This mosaic will -

strive for a maximum shrub den51ty on most sites of about 70%. This will facilitate crew

access to the under wire area and increase treatment efficiency, while still maximizing
habitat and environmental values, and- mlmmlzmg herbicide use reqmrements over the

life of the right-of-way. While the lower proﬁle of some lines or sites may. require a

predominately herbaceous wire zone, other lines or sites with tal]cr design may tolerate a

dense shrub condition. Where shrubs have already mvaded the wire security zone, they

will be selectively removed following the appropriate selection criteria definéd in

Chapter 7, Section F “Implementing the modified ‘Wire Zone/Border Zone’ Concept,”

and Section G “Deﬁnmons and Cntena of Vegetatlon Management Techmques” of this

document.

Since shrubs are generally taller than most herbaceous communities, the competitive
value of shrubs generally tends to be higher as well. However, a ROW dominated by
shrubs can create access, reliability, and treatment problems as discussed above.
Research has shown that shrubs provide maximum competitive value along the edges of
the ROW, nearest the seed source. At the same time, researchers from the SUNY
College of Environmental Science and Forestry (ESF) have identified the richness and
diversity of the herbaceous communities as well, including finding more than 300 total
species on the ROW. That study found 50 different grass species, together with 160
herbaceous, 15 ferns, 40 shrubs and 30 tree species in a single 15-mile section of a ROW
near Rome, N.Y. This, together with other studies suggests the importance of these
other, non-woody species in a fully ecological approach to vegetation management.

In the ESEERCO Report EP 85-38 entitled “ROW Vegetation Dynamics Study,” which
was done in the Hudson Valley, researchers identified the important roles of both .
herbaceous and shrub communities in maximum seed and seedling predation. That study
found that white-footed mice contribute to heavy seed predation in shrub communities
while the meadow vole contributes to predation of tree seedlings after germination. Field
mice were primarily residents of shrub habitat, while the voles were found in herbaceous
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habitat. As a result, the Company believes that a blend of herbaceous and shrub
communities may provide the optimal blend for predation.

Recent field observations by researchers investigating nesting success of field and shrub
nesting songbirds within the Volney-Marcy ROW suggested an optimal blend of shrub
and herbaceous communities of approximately 30-70% shrub cover may maximize the
nesting success of shrub nesting songbirds within the right-of-way. Shrub densities
above 70% may actually reduce nesting success for some shrub nesting species by
increasing nest predation, while densities below 30% may tend to favor grass nesting bird
species. When applied to the wire zone a mosaic of herbaceous and shrub communities
could increase plant diversity and benefit wildlife, and while also improving crew access,
reducing skips and eventual escapes, and improving reliability.

Looking ahead over the next decade, the long-range Program will continue to strive to:

e minimize herbicide use

e control costs

e continually improve worker and emergency access

o enhance system reliability performance

e control regrowth and invasion by of undesirable species

¢ reduce undesirable densities

e implement an effective wire zone/border zone approach for appropriate mid-
span areas

* manage for an optimal shrub-herbaceous mosaic across the ROW

e enhance customer and public communication and education

¢ meet or exceed all regulatory requirements

37



A. Goal: To manage the right-of-way in a manner to assure the integrity of the
transmission facility. . =~ .. ..~

- The goal of assuring the integrity of the transmission system encompasses the
long-term stability of right-of-way vegetation and the interaction of vegetation on
system reliability. It also incorporates the requirements for ease of access by
maintenance or emergency response crews, environmental stability of the land
resource, and reporting adverse use.

L Objective: -

‘ -Strnteg)":

"2, Objective:

Strategy:

a.

a.

- Sustain the _lqng-term ‘stability of desirable plant com-

munities across the right-of-way mosaic, and use natural
interference and predation to maintain or reduce the density
of undesxrable tall-growmg iree species. Seek to maintain

‘undesxrable species densities predominately within a range

of very light to light density.

All vegetation maintenance activities shall be completed in
a manner that effectlvely controls regrowth, while stnvmg
to minimize herb1c1de use. Treatments shall minimize
adverse impacts to adj acent compatible vegetation and
prevent damage to environmentally sensitive resources.

Apply sotlncll IVM f)tinciples to foster and encourage the

development and expansion of a relatively stable mix of

herbaceous and shrub communities within the ROW, and to
selectlvely treat undesxrable vegetation.

'Use site-specific prescriptive programming of proven,

effectlve control techniques; employ properly trained and
certified personnel and mamtam appropnate monitoring

_systems.

| Contmuous]y 1mprove electnc system reliability by

reducmg the risk of tree caused interruptions from trees

~ growing into the wire security zone from beneath the

conductor.. . .

Apply the “wire zone/border zone” principles at

appropriate mid-span areas, where the mature height of

. . shrubs or. shrub communities may grow into and

mgmﬁcantly reduce the wire security zone clearances. The
wire zone/border zone methods shall be selectively applied
to sites or lines where tall growing shrubs increase the risk

of a tree caused outage. These sites shall be managed as to
maximize their conversion to a stable mosaic of herbaceous
and smaller shrub communities.
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3. Objective:

Strategy: a.

4. Objective:

Strategy: a.

Continuously improve system electric reliability by
reducing the risk of tree caused interruptions from trees
falling onto the transmission lines from beyond the ROW
edge.

Monitor transmission edge conditions and system
performance to identify potential high-risk facilities, and
widen and remove the danger tree edge to the extent

permitted by existing easement and landowner agreements.

Improve and maintain clear access routes along the ROW
to all electric and gas infrastructure to facilitate routine and
emergency vegetation management and transmission line
operations.

Maintain all existing access routes and travel paths keeping
them free of all woody growth, and establish a 15-foot wide
access route to all electric tower sites.

Utilize the wire zone for the travel path wherever possible
in an effort to improve conductor-to-vegetation clearances.

Improve structure access by increasing the work zone at the
base of each electric structure to a 15-foot radius that is free
of woody growth.

Remove vines and vegetation growing on the electric and
gas structures at the time of routine maintenance
operations.

Repair existing access roads when erosion threatens future
accessibility and environmental quality.

Periodically establish permanent access roads into remote
or difficult access areas to improve working conditions for
day-to-day and emergency line operations.

Maintain or install cross-drainage devices, swales, ditches,

and other improvements to prevent water damage to access
routes, facilities, and other environmental features.
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.5. Objective:

| ‘Strétég’y: 2‘1.

- -Work with adjacent property owners to restrict adverse - .
ROW uses and exercise control over vegetation growth,

access, erosion control, and all other activities that could
effect reliable transmission service.

Eﬁcdurage fee dwhé;ship ofall 115 kV ROWs and above,
- and obtain easements for existing ROWs wheniitis
determined no easement exists.

Promptly répdft eﬁbroagﬁhmeﬁts; dumping, and ‘otllle'r' édvcfrse

. use conditions identified through routine patrols and
.. monitoring activities to Security, Environmental Affairs,

Right-of-way, Engineering, and other departments as
required. o -
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B. Goal: To manage the right-of-way vegetation in the most cost effective

manner commensurate with other right-of-way management goals.

The goal of economic vegetation management is dependent upon the principles of
sound, ecologically-centered maintenance to optimize natural ecosystem controls,
maintain environmental quality and respond to social sensitivities, while reducing
undesirable densities, improving worker efficiencies, and providing effective cost
controls. The goal is also accomplished through periodic field assessments and
optimizing the treatment schedule, and through the ROW inventory process and
close supervision of management crews to assure the maximum use of
prescriptive, stem specific treatment methods. Maintaining good access further
helps to reduce costs by improving crew movement through the shrub
communities and enhancing productivity. Costs are monitored by
System/Divisional Forestry.

1. Objective: Identify and utilize the most cost effective vegetation
management techniques.

Strategy: a. Remain an industry leader in the development and
implementation of an ecologically-centered maintenance
program, stay abreast of the most recent industry research,
and incorporate recognized industry best management
practices.

b. Work in accordance with all safety, environmental, and
public constraints.

c.  Utilize crew training, field assessment and monitoring of
treatment efficacy to assure site-by-site prescriptive
assignment and completion, and accurate reporting of
vegetation management activities.

d. Use the field inventory and work completion report to
establish metrics for evaluating costs, treatments, herbicide
use, and efficacy.

2. Objective: Establish and maintain cost-effective treatment schedules
for each electric ROW.

Strategy: a.  Maintain “ROW Master Schedules” for each cycle to
identify the optimum schedule year for every ROW within

the overall cycle.

b.  Shorter cycles (e.g. four and six years) may be established
for ROWs that follow highly visible highway corridors, or
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3. ”O.bj ective:

. Strategy:

“ Strateg)":..

-

-+ 4, -Objective:

Strategy: .a,

. .on lines passing through predominately residential areas
. that require more selective or more frequent trimming and
- non-herbicide methods.

Estabiish and maintain cost-effebtive treatment schedules
.for each gas ROW. ~
it

-Malntam gas line i ghts of-way by mowmg

Incorporate the appropriate selection criteria and best
management practices for herbicide application used on
electric ROWs to gas ROWs when occasional or spot
treatment is required to control undesirable woody growth
not controlled by mowing.

Keep sufficient records to monitor ROW conditions,
including long-term density trends for desirable and
undesirable vegetation, herbicide use, and cost
.effectiveness. -

Continue to use the Transmission Right-of-way (TROW)
computer program, which was developed during the first
‘maintenance cycle and then enhanced in 1993 and again in
2000, to record and monitor costs, production, and

. performance; and also to schedule completions and monitor

herbicide usage.

. The system it_self _.will eo’ntinue to be measured against

information technology improvements to continually

_provide essential information and data requirements for

program analy51s '

. 'Compile and prov1de standardized reports to meet the PSC

and the Department of Ij:nv1ronmenta1 Conservation (DEC)
annual reporting requirements.

Utilize the .hilsto'ri'e reporting capabilities of the system to
identify and share program performance, results, and
success with regulators, researchers, and other vegetation

- management professionals through regional and national

conferences and workshops.
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C. Goal: To manage the right-of-way vegetation in a manner that continues
to encourage the development of a rich, diverse blend of stable
herbaceous and compatible shrub communities, and to maximize
the benefits of the total ecosystem in resisting tree invasion.

The goal of managing right-of-way vegetation to encourage diversity and stability
applies a broad ecologically-centered overview to the principles of IVM, to create
and maintain a mosaic of compatible, low growing plant communities. This
mosaic in turn provides the optimal condition to resist reinvasion by undesirable
vegetation, and maximize access for routine and emergency vegetation
management and line operations. It facilitates site-specific prescription and
selective application of the appropriate [IVM principles and strategies in a manner
that effectively controls undesirable trees and manages tall growing shrubs, while
minimizing impacts on desirable shrubs and herbaceous species.

1. Objective: Maximize the competitiveness and benefits of various low-
" growing plant communities.

Strategy: a. Apply site-by-site prescription of vegetation management
methods and selective application of approved herbicide
products in a manner that effectively eradicates
undesirable, taller growing species and prevents their re-
growth from stumps and existing root systems.

2. Objective: Better understand the ecosystem dynamics of IVM,
the response of desirable and undesirable components of
the ecosystem to various management methods, and
identify and examine data gaps in the knowledge base.

Strategy: a. Remain abreast with the latest research developments into
the environmental and ecological benefits and impacts of
various herbicide and non-herbicide treatment alternatives,
and strive to remain an industry leader in vegetation
management research and expertise.

b. Actively seek strategic partners in the development and
completion of research initiatives to equitably share the
benefits and economic burden of research with all parties.

c. Publish, disseminate, and share results and experiences for
peer review. :

43



3. Objective:

B Strategy:

4. Objective:

' Strategy:

a.

a.

Improve crew identification of shrub and small tree species
that are capable of invading the wire security zone or
otherwise interfering with reliable operation of the facility.

Retrain field crews and superwsion in shrub identification
and mature shrub her ghts.

-

Tram crews to recogmze mld-span clearance conditions

and apply selectlve cleanng and treatment practlces to
those mxd-spans and species that will mvade the wire

~ security zone at an early stage.

Encourage the development of smaller growing, stable
herbaceous and shrub communities at an early stage in
order to minimize future herblcrde use requlrements

Continue a core pestrcrde reduction strategy to reduce long-
term herbicide use requirements.

.Actively seek and test 1 new products treatment methods, and

delivery systems to provide greater environmental
compatlbrhty, reduced environmental risk, increased public
and worker safety, while meeting or exceeding system
reliability and effectlveness requirements.

Utilize test plots, ﬁeld studles, industry workshops, research
and other sources to keep abreast of products, treatment

" methods, and delivery systems.

Optimize the selectivity of all herbicide treatment methods
so as to reduce the gallons per acre use requirements and
minimize the “zone of effect” on adjacent shrub and

‘herbaceous vegetauon,
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D. Goal: To maintain the environmental quality of sensitive resources and
areas of the right-of-way. :

The goal for maintaining environmental quality encompasses the way in which
the program is administered and the vegetation is managed. It requires that the
program and its related activities are applied in a manner that is compatible with
sensitive resource requirements such as areas of high visibility, sensitive wetland
or aquatic resources, endangered species or unique cultural resources, and similar
significant resources.

1. Objective: Foster and maintain visual screens of naturally
occurring compatible vegetation at locations with high
visual sensitivity.

Strategy: a. Foster buffer zones of natural low-growing vegetation at
high use road crossings or other areas of high public use
sensitivities. Manage the height of vegetation in these
buffer zones in such a way as to assure transmission line
reliability and wire security zone requirements.

b.  The trimming and topping of tall growing trees may be
used to satisfy the aesthetic requirements when compatible
shrubs and small trees are absent. This is the least desirable
screening method and the cost benefit of removal and
replacement planting will be considered when trimming
costs become excessive or create a potential public safety
risk.

c¢.  Undesirable vegetation will eventually be removed and
converted to more compatible species to fulfill the
screening requirements up to the limits of the easements.

2. Objective: Protect sensitive aquatic resources from the adverse impact
of maintenance activities, i.e. herbicide contamination,
erosion, or physical degradation.

Strategy: a. Maintain buffer zones of compatible low-growing
vegetation at sensitive aquatic resources, including lakes,
ponds, and streams. -

b.  Utilize highly selective, stem specific treatments within
these buffers together with herbicide products that are
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3. Objective:

Sfrategy: a.

specifically. approved for ditch bank, stream bank, or
aquatic use.

Employ non-herbicide management methods within the
buffer zone when a risk of contamination exists.

Obtain pemnts from the DEC as required for herbicide
appllcatlon in State regulated wetlands and wetland buffer
zone areas. Utilize geographic information system (GIS)
or.other suitable mapping capabilities to provide an annual
DEC submittal of lines and wetlands to be treated.

. Maintain regular communication with the affected DEC

departments.

Provide each county Department of Health (DOH) with an
annual schedule and map of proposed treatment areas, in -
order to identify public drinking water resources that may
be within or adjacent to the right-of-way. Also provide a
list of treatment methods and herbicide products to be used.
Work with the county DOH director/personnel to
appropriately avoid or minimize potential adverse impacts.

Identify private drinking water supplies within or
immediately adjacent to the ROW through the field

~ inventory process, and establish appropriate buffer zones to

maintain and protect water quality.

Conduct all treatment activities adjacent to sensitive
aquatic resources to maximize the retention of compatible
shrub and herbaceous communities and reduce or eliminate
the risk of erosion. ‘

Work with appropriate state, federal, and private agencies
to identify and protect known populations of endangered
species resources; understand the risks of vegetation
management activities on the species; and prevent
incidental damage or take.

~ Provide the DEC, by March 31of each treatment year,
_ through the Natural Heritage Program, with an annual GIS - -

or other suitable map submittal that identifies the location
of various ROWs scheduled for routine maintenance each

year.

Use information provided by the DEC and the Natural

Heritage Program to identify known locations of New York
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State or federally listed threatened and endangered species
in proximity to scheduled activities.

Act as good stewards of the resource by collaborating with
the DEC Endangered Species Unit to review and
understand the risks and benefits of vegetation management
activities on existing threatened or endangered species
populations.

~ Communicate special treatment requirements and treatment

timing to field supervision and crews, and implement all
reasonable measures necessary to protect the resource.
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E. Goal: To manage the right-of-way in harmony with compatible multiple use

1.

practices, including agricultural, recreatlonal industrial, residential,
and wildlife uses.

This goal acknowledges multiple occupancy of the rights-of-way where such use
is consistent with Company use and joint occupancy will not, in the Company’s
judgement, adversely affect the rights of adjoining landowners or occupants.

Multiple use encompasses all uses of the right-of-way including the primary use,
which is transporting electric energy or natural gas. Right-of-way uses are
grouped into human land use and natural land use. Human land use includes
residential activities, commercial, industrial, agricultural, highway, recreational,
etc. Natural land uses include environmentally sensitive areas such as wetlands,
streams, significant habitat, and less sensitive woodland and brush land areas.

Objective: Minimize and discourage incompatible uses of the right-of-way to
the extent practicable.

Strategy: a. Identify uses that are not compatible with the safe operation of the -
line through routine patrols and monitoring, including such
activities as encroachments of buildings, structures, and certain
adjacent construction activities, as well as logging or removing
edge trees.

b. Install appropriate gates and barriers where they are likely to be
effective and are needed to discourage unauthorized uses such as
vehicular and ATV access that may threaten the integrity of the
right-of-way or the environment by damaging access roads,
culverts, stream fords, and desirable vegetation.

c. Notify the Environmental Affairs, ROW, Security, and Law
Departments upon identifying unauthorized use such as trespass
and dumping. Coordinate with these departments and, where
possible, assist adjacent owners to implement reasonable efforts to
post and/or discourage these unauthorized or incompatible use and
activities.

d. Employ reasonable means to educate, notify, and inform the public

concerning the risks and impacts of adverse use. Seek prosecution
of known or suspected violators.
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CHAPTER 7




Transmission Right-of-wav Procedures

A. Identification of ROWs Recommended for Treatment

1.

_Electric Operations Patrol

National Grid’s Electric Operating Procedure (EOP) 211 establishes procedures
for transmission line patrols. In accordance with this procedure, Regional T&D
personnel complete an aerial patrol of the entire system annually, and report
conditions such as “broken or flashed insulators, towers, or poles; leaning,
broken, or damaged crossarms; burned or frayed conductors; and general
conditions of the right-of-way.” Unusual ROW vegetation conditions, including
insufficient tree clearances that are observed during these patrols, are reported to
the Divisional Forestry personnel. Unauthorized dumping activities are reported
to the Environmental Affairs, Law, and, ,Secunty departments

Comprehensive foot patrols are completed on a five-year.cycle with 20% of the
system completed each year. Once again, conditions that are within the
responsibility of the Forestry personnel, such as unusual tree or vegetation
conditions, or erosion and access problems are reported to the Division Forester
for inspection and implementation of the appropriate corrective action.

Division Forester’s Assessments -

In addition to the routine patrols that are completed by the local T&D

departments, each Division Forester conducts periodic nght-of-way assessments

of all transmission lines within their respective territorial responsibilities. The
general purpose is to monitor right-of-way conditions so as to protect the lines
from interruptions caused by trees and tall growing shrubs. Any other
environmental impacts, such as unauthorized or destructive use, are noted. These
assessments can include helicopter or ground review processes. Annual
helicopter assessments are normally scheduled during the spring to mid-summer
periods as needed to identify critical electric line mid-span and danger tree
conditions, and/or to review completion of the previous year’s work.

The purpose for the Forester’s assessment is to:

. .rev1ew ‘the results of the previous year’ s work and carefully check for
~ vegetation, herbicide, and treatment effectlveness
e review the ROW at about mid- cycle to assure tlmely reschedulmg of
.the next treatment and to look for * escapes “or! mlsses
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e -assure that potent1a1 trouble spots 1dent1ﬁed by other sources are
- reviewed by .a qualified vegetation manager; and

« assure that ROWs requiring spot work or danger tree removal are also
reviewed and prioritized.
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3. Wire Security Zone--Electric Clearance Requirements

The reliability requirements for vertical tree clearances (below the conductor) and
horizontal clearances (beside the conductor) are also contained in EOP 211. The
tree clearance requirements for routine, prompt, and emergency action are defined
below.

Priority A: As soon as practicable to ensure public
safety and reliability

_ Optimal Tree Clearance
Voltage ROW Width Lateral” Vertical
2310 46 -50 18' or less 9' or less
69, 115 75 20' or less . 10' or less
230, 345 75 25' or less 12' or less

Priority B: Scheduled before next growing season

Optimal Tree Clearance
Voltage ROW Width Lateral* Vertical
23 to 46 50 19'-25 10'- 13°
69, 115 75 21'-28' 11'- 14
230, 345 75 26'- 35’ 13'-17

Priority C: Scheduled next regular treatment cycle

Optimal Tree Clearance
Voltage ROW Width Lateral* Vertical
231to 46 50 26'- 38 14'-18'
69,115 - 75 29' - 42 15'-19'
230, 345 75 35'- 49’ 18'- 22

*Note that the lateral clearance requirements are based on the optimal right-of-way width
requirements for various voltage classes. On a site-by-site or ROW basis actual ROW width,
easement restrictions, or landowner constraints may restrict the minimum clearances that can be
actually achieved. More frequent review and/or maintenance may be required in situations where
minimum requirements cannot be achieved.

The “wire security zone” is a vegetation-free envelope around the conductor that
should be achieved at the time maintenance is performed. The following wire
security zone standards have been established for different voltage classes
considering the tree clearance requirements established under EOP 211 described
above; as well as normal tree growth conditions, cycle length, the greater



variability of mid-span sag conditions of hlgher voltages and peak operating load
requrrements , . S

The wire secunty zone clearances that shall be achreved wherever practrcable at
the tlme of mamtenance or cleanng are: : :

Wire Security Zone Distances

. Sub-transmission - ' feet -
23,34546kV " 15
Transr'nissmn B
69, 115 kV . 20'
Bulk Transmssion AN S -
230, 345 kV ' 25'

B. Procedure for Scheduling and Rep'oﬂrting‘ Corrective Action

The Division Forester is directly responsible for implementing corrective action
although they may coordinate this work with other Forestry management personnel
within the Division. Corrective work is generally reported through the créw time
sheet reports. These time sheets are reviewed by the Forester and filed at the
Divisional level.

1. Priority A Conditions S

Trees, brush, and/or unauthorized use that appear to be threatening the safe, -

_reliable operation of the facility is closely evaluated during the Forester’s aerial
assessment by either circling the area or landmg to make an on-site evaluation. If,
in the Forester’s judgment, immediate action is required, the appropriate field
offices are contacted directly so that crews can be dispatched as soon as
practicable to remedy the condition.

2. Pnorrty B Condmons

If the evaluatron procedure descrlbed above mdlcates that the requrred work is not
-an imminent hazard, but instead requires attention before the next growing
...» season, the Forester notes the situation and schedules corrective action within the
: appropnate time constraints,

T

3. Prlonty C Condltlons

- Pnonty C condmons generally fall mto the routlne or. pre-planned work
scheduling process. - The field assessment is used to develop a work plan for off-
cycle spot work and danger tree removal or wrdenmg in areas that may endanger

-reliability before the line is scheduled again for routine maintenance. Spot work
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includes trees that have been identified as “escapes” or “misses” from past
treatments, residential trees that require trimming on a shorter cycle than the rest
of the line, and trimming or removing edge trees that have become a hazard since
the last review.

These assessments also help to determine the optimal cycle length for each right-
of-way within the guidelines of the eight-year cycle. This on-going field
information is essential to the decision making process to short-cycle or long-
cycle a right-of-way. These field reviews effectively monitor treatment efficacy,
reinvasion, growth rates, growing season variations, and program performance.
They also help to determine the effectiveness of previous treatments and schedule
adjustments that may have occurred.

C. Determination to Schedule or Delay Maintenance

Following the Division Forester’s submittal of proposed work to the Manager of
Transmission Forestry, a determination shall be made to either schedule or delay
maintenance. This determination is subject to System approval and budgetary
constraints, and is principally based on such priorities as safety, reliability,
economics, priorities, long-term ROW stability, and herbicide reduction strategies.

1.

L]

Safety

Safety relates to the requirement to schedule maintenance before the tree
conditions create an unsafe work condition or endanger public safety. Vegetation
that violates either EOP 211 Priority A clearance requirements, or the OSHA
minimum approach distance requirements for safe removal by a qualified line
clearance tree trimmer, may require the line to be de-energized before removal
can be completed.

Reliability

Reliability relates to the effectiveness of the vegetation management program in
locating and removing tall growing species and preventing tree caused outages. It
also includes assuring access for routine and emergency maintenance.

Undesirable vegetation height, danger tree and/or edge encroachment, and the
height of buffer zone or residential vegetation may all become reliability factors.
While system reliability is associated with the proximity of the incompatible
vegetation to the conductor, treatment effectiveness relates to the height at which
the undesirable growth can be most reliably controlled. To ensure system
reliability, maintenance must be scheduled to prevent invasion of the wire security
uzone. The program maximizes treatment effectiveness by generally targeting
undesirable growth when it is at an average height of 10-15 feet.
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Established ROWs consist of 2 mosaic of shrub and herbaceous communities.

" These commumtles effectlvely suppress and compete with taller growing tree

.. species, reducmg undesirable densities to very light to light conditions. However,

optimal cycle timing and the herght of treated vegetation have mcreasrngly
become factors in determining how tall the undesirable species are above the
desired canopy and how close those stems are to the line.. Effective timing -
requlres continued monitoring of the clearances within the wire security zone to
insure that the target stems are visible and accessible to the crews, and that they

‘have not grown into the wire secunty zone and compromlsed reliability. These

conditions may require greater, ﬂex1b1hty in treatment heights and schedules going

forward.

-

Conversely, newly cleared ROWs requrre follow up w1thm one to two growmg
seasons to effectively control medium to dense regrowth that may not have been
effectively controlled with stump treatment at the time of cutting. The objective
is to treat these stump sprouts and root suckers when they average two to five fect

. in height, minimizing the herbicide requirements to achieve initial conversion.

Treatment effectlveness further relates to the dependabxlrty of one method versus

-another in achieving long-tenn control of the target stem. For example, foliar
, methods are generally more effective in controllmg root suckenng species ‘than

.basal or stump treatments. Addltlonally, the treatment of taller vegetatron on
_ longer cycles is ‘possible today through the development and reﬁnement of low-

. Priorities .

volume hydraulic fohar applrcatrons

. Economrcs

Economics relates to the average cost per acre for various management
techniques, versus their effectiveness in eradicating undesirable species. Since
effective control of taller growing species is paramount to successful right-of-way
management treatments should be scheduled so that the optimum effective

. control is achieved at the most reasonable cost per acre per year. Addmonally,

cause significant damage to or elrmmate de51rable commumties should be
mmlmlzed -

IERE AN

Pnontles relate to the funds avallable for nght of-way management purposes

The first priority in recommending a right-of-way for maintenance shall be given
to lines where undesrrable vegetatron 1s approachrng the wire secunty zone.

The Manager of Transmissron Forestry shall review and pnontlze local proposals
for. annual budgetmg A primary objective is to estabhsh level funding

requrrements and umform 1mplementatron across the System _The historic right-

-of-way acres combined w1th actual treatment costs for the preceding year shall
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become the basis for budgeting routine maintenance activities in the coming year.
Mid-cycle spot work and danger tree removal efforts are generally budgeted for
on an hourly basis. Once annual budgets are approved, the scheduled rights-of-
way are assigned for inventory and completion.

5. Long-term right-of-way stability

Long-term stability relates to implementation of right-of-way management
practices and procedures that result in an ecological condition that maximizes
predation and competition; and minimizes reinvasion, treatment costs, and
herbicide requirements. It incorporates the latest research and proven best
management practices to sustain a fully integrated, ecologically-centered
management program.

6. Herbicide reduction strategies

Herbicide reduction relates to the strategies and treatment methods available to
effectively manage and control undesirable vegetation that escapes the predation
and natural competition of the desirable herbaceous and shrub canopy. It relates
to developing and implementing herbicide mixtures, treatment methods, and
delivery systems that will continue to provide reductions in the amount of
herbicide needed to achieve control, while affording the longest possible time
between treatments. It also relates to the public, environmental, and aesthetic
constraints of the right-of-way. For example, ROWs in highly residential areas
may incorporate more non-herbicide methods, thereby requiring shorter treatment
cycles. Similarly, ROWs that are constructed along visually sensitive highways
may require shorter cycles to provide effective control without creating significant
“brown-out” conditions.

D. Procedure for Budgeting and Scheduling of Routine Maintenance

The Manager of Transmission Forestry shall maintain a master list of all rights-of-
way to show the scheduled year for future maintenance activities and the actual acres
completed in past years. The master list will be provided to the Division Forester and
reviewed and updated annually to adjust for varying field conditions. It will also
incorporate the results of the annual field assessment performed by the Division
Forester. A copy of the transmission masters for the fourth management cycle
showing the management plan for each ROW during the fourth cycle from 2001-2008
are included in Appendix 6.

The Division Forester shall utilize routine field and helicopter assessments to
determine vegetation conditions. A right-of-way shall be scheduled for review the
year immediately following treatment to evaluate the treatment’s thoroughness and
effectiveness. The right-of-way shall be scheduled for a general reassessment near
mid-cycle, and then again annually as required to monitor growth near the end of the
cycle. The Division Forester shall submit proposed revisions to the Manager of
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Transmission Forestry each year as required for timely review and incorporation into
the budget approval process. The Division Forester shall further identify those lines
or activities recommended for mid-cycle spot work, trimming, or danger tree
widening for the budget process together with pertinent remarks about priorities,
“short- or long-cycle requirements, sensitive resources, or special treatments. These

- annual work plan recommendations are prepared on the basis of ongoing familiarity
with Jocal conditions, field review, analysrs of right-of-way reports, records of
previous treatments, and reports for other departments

The Manager of Transmlssron Forestry shall then review and prioritize the Division
recommendations, and prepare a preliminary work plan for the budget year in .
accordance with the annual schedule format illustrated below. Treatment costs are
estimated based on actual unit costs per acre for routine maintenance within the right-
of-way, while mid-cycle spot work and danger tree removal efforts are generally
estimated on an hourly basis.

The following chart illustrates the timing of various ROW management scheduling
and budget activities from the field assessments to contracting when required. -

Time Frame
~for the
Transmission ROW Maintenance Scheduling Process

Ntay Jun Jul Aug Sept Oct Nov Dec Jan "Feb Mar Apr
Field Assessments — - "
" Field Proposals | ' —
Preliminary Budgets - o — L
Schedules Finalized o ‘ e

Budgets Approved m
CContracts Bid .. . .. i . o GG
.Pertr\itting ' | S LD e _

Once the work plan is approved through ‘the budget process ‘the Manager of
Transmission Forestry shall develop an annual work plan for each Region in ~
accordance with the followmg format. This plan will thén be distributed to the
Division Forester for review, comment, and implementation. The process is never
static and allows room for modification any time field conditions change. This
process allows for schedule changes to address changing field conditions and
reliability requirements.
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RIGHT-OF-WAY MANAGEMENT PROGRAM
Capital Region
2000 Schedule

o BRUSH ACRES
RIGHT-OF-WAY PR. # KV Brush Acres Scheduled Complete
New Scotland - Leeds 912304 345 639.7 639.7
Greenbush - Churchtown 912065 115 234.9 2349
Castleton Tap 345 included 0.0
Brown Co Tap 345 included 0.0
Hudson Tap 115 20.0 20.0
Valkin Tap 115 12.1 12.1
independent Cement Tap 115 243 243
ADM Milling Tap 115 1.0 1.0
Rosa Rd - Vishers 912130 345 5 9.0 9.0
Knoll Sta Tie 34.5 included 0.0
Atomic Sta Tie 34.5 included 0.0
941.0
Danger Trees/Spot Work
Rotterdam - Bear Swamp 912306 230 field review Rott to 187
Greenbush - Churchtown 912065 115 widen - 50% complete
Karner - Patroon 912320 34.5 trim, sidetrim & widen
North Troy - Tibbetts 912267 34.5 trim, sidetrim & widen
School St - North Troy 912101 345 trim, sidetrim & widen
School St - Maplewood 912226 345 trim, sidetrim & widen

E. The Transmission Right-of-way Inventory
1. Inventory Method

The Division Forester shall ensure a detailed, site-by-site inventory is completed
for each electric line right-of-way scheduled for regular maintenance either prior
to or at the time of actual treatment. Currently, the Division Forester completes
the inventories in advance of actual treatment, but in the future, treatment crews
may be able to accurately report equivalent field inventory data at the time of
treatment, using advanced information technology and handheld geo-referenced
systems. Since gas ROWs are generally maintained by mowing, inventories for
these ROWs are not necessary.

!\)

Purpose of the Site-by-site Inventory

A site is an area within the ROW that consists of a common land use pattern or
.characteristic, or that requires a unique and different treatment method from
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. adjacent areas. Each site may be as large or small as a land use or treatment
method requires. The smallest reportable site shall be a tenth of an acre.

The purpose of the inventory is to thoroughly assess site-by—site field conditions,
accurately document desirable and undesirable vegetation conditions, insure the
assignment of the appropriate prescriptive treatment methods, and record
herbicide use requirements. The inventory also identifies special landowner
concerns or sensitive site conditions.. An example of the right-of-way inventory is
included in Appendix 8.

. .Inventory Records

The inventory data is presently collected using handheld data entry systems to
record site-specific data. Data collected through the mventory process is then
transferred to the master program ¢ and summanzed for a variety of reports that are
used within the maintenance program. :

The items documented in the site-bstite in\}entory include:

a) Location: The lnventory shall descnbe the sne in relation to the adjacent
structures, assigning a unique management site number to each site. A
management area shall be an area of srmllar vegetatlon components that
warrant a common management techmque :

b) Land use: The inventory shall 1dent1fy the right-of-way and/or ad_]acent land
_ use categories for each site, together with the site sensitivities ‘that influence
.the management technique that is selected In the event of multxple uses or
sensrtlvmes the category havmg the greatest mﬂuence on the maintenance
method chosen should be assrgned ‘The special note area can be used to
further descnbe and define sensitivities.

- The land use codes have remamed unchanged from the begmnmg of the
program, which has allowed for consistent revrew and performance
assessment over the last 23 years. The land use code for a particular site is a
combination of numbers assigned to represent the land use activity, height,
and density class of undesirables requiring treatment and the density of the
retained shrub community.

The land use categories are:

Land use (in the thousands position)
1000 — Streams
2000 — Wetlands
3000 — Road Crossings
4000 — Commercial/Industrial
5000 — Residential
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6000 — Active Cropland
7000 — Active Pasture
8000 — Brush Lands
9000 - Woodlands

Height - Undesirable, taller growing species (in the hundreds position)
000 - no height
100 - small (less than 6 ft.)
200 - medium (6 to 12 ft.)
300 - tall (over 12 ft.)

Density - Undesirables (in the tens position)
00 - no density '
10 — very light (generally less than 100 stems/acre)
20 - light (up to 30% canopy cover, and 100 to 1,500 stems/acre)
30 — medium (30 - 65% cover, and 1,500 to 5,000 stems/acre)
40 - heavy (greater than 65% cover, and over 5,000 stems/acre)

Density - Compatible shrubs (in the ones position)
0 - none
1 — light (less than 30% woody shrub canopy)
2 — medium (30 - 65% canopy cover)
3 — heavy (greater than 65% canopy closure)

c¢) Plant community: The inventory shall include identifying and reporting the
height and density of up to four predominate undesirable taller growing
species, together with the density of the predominate desirable woody shrub
species. The following species lists shall be used as a guide to identify
woody tree and shrub species and their compatibility within each site. Within
the limits of any easement, property owner concems, or environmental
constraints, the long-term objective should remain the eventual removal of
any species capable of invading the wire security zone, while retaining and
fostering smaller compatible species already present within the site.

Up to four desirable and undesirable species may be reported for each site.
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Undesirable Tall Growing Species

The following is a list of tall growing tree species that are con51dered

undesirable in most nght-of-way situations and should be removed from the

‘ nght-of-way ﬂoor wherever practicable, to the extent permltted by landowner

- constraints and easement condmons The pnmary objective of the
Transm1551on R1ght-of Way Management Program is to effectlvely remove
and control the re-growth and reinvasion of these species.

Ash ASH Cucumber Tree cuc

Mountain MAS Elm ELM
Balsam Fir " BAF Hemlock . HEM
Basswood BAS Hickory HIC
Beech .. BEE Hophornbeam HOP
Birch . BIR Maple MAP
Chemry - .. Oak OAK

Black BCH . Pine . PIN

Choke CCH PoplarlAspen POP

Domestic - - .DCH ~ Red Muiberry MUL

Pin (Fire) . PCH Sassafras SAS
Black Gum/Tupelo . BGU Spruce SPR

- Black Locust - BLO Tamarack/Larch TAM
Black Walnut BWA Tree-of-heaven THE
Butternut " BUT Tulip/Yellow Poplar TUL
Catalpa CAT Willow WIL

- Cedar .2 CED Other - | OTH
Chestnut CHE
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Small to Medium Trees

The following is a list of small to medium trees that may be compatible along
the edges of the right-of-way, except on narrower sub-transmission rights-of-
ways. They should be removed from under wire areas except where the
mature height would not invade the wire security zone, or local conditions do
not warrant removal. Any plant on the right-of-way that invades the wire
security zone may be removed. These smaller tree species may be preferred
for retention in buffer areas and other sensitive sites rather than taller growing
tree species.

Species Code
Apple APP
Buckthom BUC

Common Buckthom "

European Buckthom "
Dogwood

Altemate Leaf ADG

Flowering FDG
Cedars CED
American Hombeam

“lronwood” HOR
Hawthome HAW
Mountain Maple MOM
Pear PER
Shadbush/Serviceberry ~ SHD
Shrub Willow WiIL
Speckled Alder ALD
Staghom Sumac SUM
Witch Hazel WIH

Woody Shrubs

The following is a list of shrub species commonly found on rights-of-way
across the service territory. While they are nearly always compatible in the
border zone, several may grow tall enough to enter the wire security zone.
Any plant that enters the wire security zone may need to be removed.

The conductor to ground clearances, the wire security zone requirements,
and the mature height for each species will be key factors in determining
which shrubs may be retained in the wire zone at each mid-span. For
example, a bulk transmission line, with mid-span conductor-to-ground
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clearances of 38 feet and a wire security zone of 25 feet can have shrubs
with a mature height of up to 13 feet in that site. Shrubs that have invaded
the wire security zone will be targeted for removal. As shrub densities in
the wire zone exceed 80%, by span, taller growing shrubs may be targeted
for removal in an effort to maintain the values and beneﬁts of the

herbaceous component.

Species

American Barberry
Chokeberry
Black Chokeberry
Red Chokeberry
Blueberry
Low
Highbush
Button Bush
Dewberry
Dogwood
Red Osier
Stiff (similar to Red Osier)
Grey
Silky
Roundleaf
Elderberry
Hazelnut
American Hazelnut
Beaked Hazelnut
Honeysuckle -
Huckleberry ..
Juniper
Dwarf
Grounleralhng
Mountam Holly |
Mountam Laurel
New Jersey Tea
Norther Prickly Ash
Shrub Qak (Bear Oak)
" Privet Sl
Gooseberry- ¢ . -
Rose - :
Domestic
Multifiora
Rubus
Blackberry
Raspberry

Woody Shrubs (contmued)
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BAR

BCB
RCB

BLU
HBL
BTN
DEW
DOG



d)

Species Code

Silverberry
American SIL
Autumn Olive - AUT
Sumac SUM
Smooth ) .
Winged "
Common Spicebush sSPB
Spirea SPI
Sweetfern "
Steeple Bush "
Sweetfern SWF
Viburmum ViB
Arrowwood ARR
Highbush Cranberry HCR
Mapleleaf MvB
Nannyberry NAN
Northern Wild Raisin RAIl
Hobblebush HOB
Winterberry Holly WIN
American Yew AMY

Climbing Vines

Bitterwseet CLB
Grape GRA

Note that some of these species can be classified as either exotic or invasive —
particularly Autumn and Russian Olive. In addition, some of these species are
noxious plants — particularly Multiflora Rose and Poison Sumac. In some
situations management objectives within and adjacent to the right-of-way may
warrant the removal or reduction of these species. Future discussions with
State and Federal agencies to address invasive and exotic species on a
landscape scale may require modifications of the current treatment course of
action for some species.

Other site conditions: The inventory shall also note areas of significant
erosion and locations where failure or deterioration of stream crossing devices
may have occurred; also dumping, trespass, or other incompatible uses should
be noted. The Forester shall note locations where corrective action is
required.

Additional landowner contact or notification requirements together with
special terms or considerations shall also be noted in the inventory. A
separate herbicide notification registry has been developed to identify adjacent
landowners that have requested notification before herbicides are applied.



When the site includes ‘a State regulated wetland, the DEC regulated wetland
number shall be included in the special notes. Special notes shall also be used
to identify locations with unique habitat, including special éndangered species
_considerations public and private Wwater resources, etc.

"Plan and profile drawmgs together w1th GIS prmts may also be utxhzed to
1dent1fy specrﬁc site concerns.” ‘

e) Site sp_ecrﬁc mamtenance prescngtions Fmally, srte speciﬁc mamtenance

of all external factors The acreage_ for each site 1s calculated.

F. Implemeiting the Modified “_Wil:é'Zone/Border Zone” Concept
1. Discussion

As previously described, the Program has been highly effective at increasing
desirable shrub densities and reducmg undesirable tree densities as well as
mlmmizmg herbicide use over the past twenty-three years. However, the increased
shrub densities are creating greater accessibility problems for routine and emergency
maintenance. In some areas, the intrusion of taller shrubs into the “wire security
zone” is also reducing the clearance between the conductor and vegetation beneath
the line. While the shrub commumty may never grow into the line; it now masks
taller growing trees that are dispersed throughout the shrub layer and competing to "’
emerge above the shrub canopy. When they finally emerge above the shrubs,  they
may rapidly grow across the reduced air space mto the conductors to cause an outage
sometimes W1th1n a smgle growmg season ‘
"Wire security zone" clearance’ requirements have been'éstablished to ensure system
-reliability. These clearance requrrements vary by voltage mcreasmg as voltage '
increases. They are:
e 15 feet for sub-transmission (23, 34.5 and 46 kV)
o 20 feet for transmlsswn (69 and 115 kV); T
o 25 feet for bulk transmlsswn (230 and 345 kV)

Theé increased clearance requtrements of higher voltage lines are de51gned to refléct
the increased importance of these hnes together wrth the mcreased sag expenenced
: onthesefacihties e ) .- o -

BRI S Py

While a pnmary focus of the Program through the first three cycles has been
increasing shrub densmes research at both the state and national level continues to"
point toward a mosaic of herbaceous and shrub communities as providing’ optxmal
balance of costs, reliability, and environmental constraints. This, combined with the
knowledge that some of these communities have become too tall for the under wire
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area strongly suggests the need for a change in vegetation management philosophies
and practices in New York as it relates to the wire zone area. A review ofthe
research in this area may first help to understand the principles and recommended
practices needed to assure system reliability.

The role of herbaceous communities in right-of-way vegetation stability and system
reliability has been studied extensively by Drs. Bramble and Byrnes during nearly 50
years of research in Pennsylvania. In 1982 they began to discuss a management
philosophy they described as the "wire zone/border zone" concept. This approach
encouraged the development of shrub communities along the right-of-way edges to
resist tree invasion from the adjacent forest, while maintaining the area under the
conductor in a blend of grasses, ferns, and herbaceous plants. And so the "wire
zone/border zone" terminology was coined to reflect this management approach.
Their work has resulted in adoption of this concept as a best management practice by
utilities nationwide, including its adoption into the Pesticide Environmental
Stewardship Program, which is a joint effort between the Edison Electric Institute and
the U.S. Environmental Protection Agency. National Grid is a participant in the
EPA’s Pesticide Environmental Stewardship Program.

While the "wire zone/border zone" concept developed by Drs. Bramble and Bymes
encourages shrub communities along the ROW edges, it maintains the under wire
area in a mainly herbaceous condition of smaller plants. This maximizes conductor
clearances and assures easy access to the facility.

Encouraging dense shrub communities in the border zone, along the edge of the
ROW, maximizes the competitive value of these species in resisting tree invasion
from the adjacent forest by developing shrubs close to the seed source. The value of
the dense shrub edge is affirmed, in the ESSERCO Report EP 91-16, entitled “A 15-
year Appraisal of Plant Dynamics,” which was a result of research done here in New
York. The study identified that seed dispersal is greatest near the forest edge and
reduces with distance from the seed source as you move out across the ROW.

" Therefore, it has been extrapolated from this study that we can maximize the
competitive value by fostering dense shrub communities along the edge.

In New York, the right-of-way management philosophies have encouraged the
development of shrubs across the entire ROW, believing that these shrubs would not
grow into the conductor and that ROWs dominated by shrub communities would
optimize ecological benefits and values. However, National Grid experienced seven
outages to the bulk transmission system in New York from 1995 to 1999 where shrub
communities hid developing tall growing species from the view of treatment crews.
As these trees emerged above the canopy of the shrub layer following maintenance,
they quickly grew into the conductor area to cause an outage. A review of research
findings over the last several years also began to indicate greater ecological benefits
when a blend, or mosaic of shrub and herbaceous species, are retained within the
right-of-way.
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For example, the ESEERCO Report EP 85-38, entitled “ROW Vegetation Dynamics
Study,” confirmed the important role of mice in seed predation and meadow voles i in
the consumption of tree seedlings once a seed’ germinates. These animals consume
thousands of seeds and seedlings each year that would develop into taller, uridesirable
vegetation if not for the predator. While,‘the white:footed mouse prefers a shrub
habitat, a ROW dominated by shrubs could miss the benefit of seed predation that
meadow voles provide. The meadow volé frequents the herbaceous community and
eats tree seedlings after the seeds germinate. A ROW dominated by herbaceous -
species would lack the competitive value of the shrub layer and reduce mouse
populations that consume seeds before they germinate. The research begins to
suggest an ideal ROW mosaic might incorporate a blend of species conditions, with
greater shrub densities along the edges and greater retention of herbaceous species -
toward the mlddle of the ROW under the conductor

Another ESSERCO Report, EP 91-16 mcludes a study (No. 3) entltled “ROW
Richness and Rarity in' Wetlands Study.” This study was among the first to 1dent1fy
the great richness and blo-drversny of wetland plant communities that have been -
created within thé ROW due to past broadcast herbicide appllcatlons including
hehcopter applications: Several unique, rare and threatened : species were found to
exist in the ROW due to past broadcast methods. This important richness and °
diversity may be lost in the future 1f taller shrub communities are allowed to’ dommate
the ROW. - S A S .y

The State University of New York College of Environmental Science and Forestry
has conducted a National Grid research project entitled, “ROW Management of -
Karner Blue Habitat.” Utility ROW's'in eastern New York have been one of the last
remaining areas of significant blue lupine populations.- The blue lupine is a critical’
habitat for the endangered Kamner Blue Butterfly. This project investigated the effects
of various herbicide treatment methods on remnant blue lupine populations and found
no long-term adverse impacts on critical lupine habitat from ROW maintenance

~ activities using herbicides. Contmumg work indicates that selective herbicide -
-treatments may aid habitat restoration efforts by effectively controlling unwanted
‘shrub commumtles especially scrub oak that have been allowed to expand within the’
ROW and outcompete xmportant shade sensmve lupme and other nectar spec1es

Most recently, observations and ﬁeld comments by researchers workmg onthe .
‘Volney-Marcy 345 kV project in July of 2000 have begun to suggest an optimal shrub
-component for’ songblrd nesting success may range from 30-70% shrubs. While still

unconfirmed, some songbirds nesting in areas of high shrub densities may experience
increased predation by small mammals. ‘At the same time, herbaceous communities

with less than 30% shrubs may encourage a'shift in songbird nesting success toward
grassland or field species. A ‘mosaic of shrub and herbaceous communities would not
‘only maximize worker access and i improve their ability to avoid "skips" and "misses"
it could also help maximize habitat and nesting values for the broadest range of -
songbirds.
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2. Implementation

The importance of retaining higher density shrub communities along a forested edge
of the ROW is clearly documented and shall remain a key goal of edge or "border
zone" management. However, the continuum of research increasingly points to
improved reliability and ecological benefits when the Program modifies the national
definition of the "wire zone" from just herbaceous communities to include a rich
mosaic of small shrubs and herbaceous plants. This expansion of the herbaceous
component within the "wire zone" will increase the reliability, economic, and
environmental benefits of the Program. At the same time this modification will create
unique challenges and require enhanced crew training, coordination, and supervision
in order to selectively target some shrub species while retaining others.

These challenges include teaching the crews to determine mid-span conductor-to-
ground clearances, to apply the wire security zone standards for a facility, and to
determine the mature height of shrubs that can be retained in the wire zone. These
conductor-to-ground clearances vary with terrain, tower height and design, ambient
temperature and sag variation. Some shrubs may be allowed to remain closer to a
tower site while having to be removed near mid-span. In addition, crews will need to
learn to identify individual shrub species much the same as they identify various tree
species today. This information will need to be combined with the mature height of
the species, and measured against the mid-span ground clearance and the wire
security zone requirements.

Taller mid-spans may not require intervention to remove shrubs, while other low
profile sites may require conversion of the entire mid-span if tall growing shrubs have
already invaded the wire security zone and are dominating the wire zone. Most sites
will only need selective removal to target individual stems or clumps of shrubs that
have already grown into the "wire security zone."

For each line, crews will be instructed in the wire security zone clearances at the time
- of scheduled maintenance. They will strive to create a blend of herbaceous and shrub
species where the maximum shrub component in the "wire zone" is generally no more
than 70%. To the extent practicable, access routes, paths, and small openings will be
created in the taller or more dense wire zones to enable future crew movement
through the shrub layer to control the dispersed and emerging tree species.

Today, only a small percentage of the mid-spans have become overgrown with shrub
species. This small percentage of sites enhances our ability to train crews to
selectively target problem sites and mid-spans while minimizing costs and herbicide
use requirements. At the same time, failure to institute corrective measures at this
time will only magnify the problem going forward, increasing the threat to system
reliability. Failure to act will also result in greater habitat disruption and destruction
when remedial measures are finally implemented.
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Actual implementation of the wire security zone clearance requirements will require a
combination of site specific, selective herbicide and manual treatment methods. °

- Some removal can be incorporated into the routine treatment schedule. Other sites
will require off-cycle mowing or clearing to eliminate the initial threat, combined

- with a follow up herbicide treatment to target smaller resprouts and minimize
‘herbicide use requ1rements By IR
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G. Definitions and Selection Criteria of Vegetation Management Techniques

National Grid currently recognizes eight vegetation management techniques, with
variations thereof to prescribe maintenance based on specific site conditions. A
descriptive analysis of each vegetation management technique follows, including a
list of site parameters associated with the selection criteria for each method. These
guidelines are factored into the right-of-way management inventory and treatment
prescription process by the Division Forester.

The Company recognizes that site conditions vary widely and a multitude of desirable
and undesirable species conditions may occur within any given mile of line. The
following guidelines have been instituted to meet this maintenance requirement in a
manner that cost effectively controls undesirable species and retains desirable species
whenever practicable, and minimizes adverse environmental impacts. The basis of
the company’s Integrated Vegetation Management (IVM) program is recognition that
each technique is suited to certain site conditions and that, given the wide variation in
field conditions, no one tool is suitable to all sites.

Buffer Zones

Inherent in the National Grid’s procedures for selection of treatment methods is
consideration of buffer zones, which are designated to minimize the potential for off-
target damage. When it becomes necessary to treat in proximity to aquatic resources
such as streams, lakes, rivers, ponds, or non-jurisdictional wetlands with standing
water, minimum buffer zones for use of non-aquatic herbicides shall be:

5 feet for cut/stump treatment

15 feet for low-volume backpack foliar

25 feet for low-volume hydraulic foliar

50 feet for high-volume hydraulic stem foliar

Note: Certain herbicide product label restrictions may be greater than these
buffer zones. The more restrictive requirements are always followed.

Herbicides shall not be used within 100 feet of a potable water supply or DEC
regulated wetland, unless otherwise allowed by permit, rule, or regulation. The
Company is developing an Arcview GIS layer within its transmission mapping
system that will help identify public water supplies located near our facilities.

Herbicide application within DEC regulated wetlands or the adjacent 100-foot buffer
area is done in concert with the Company’s statewide freshwaters wetland permit.
This allows the Company to use the low-volume hydraulic foliar, low-volume
backpack foliar, or the cut-stump treatment methods within regulated wetlands and
adjacent buffer zones to control target vegetation. Herbicides with aquatic labeling
are approved for use with these three methods.
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" Buffer zones or no treat zones are also incorporated for sensitive land uses such as
active residential, active croplands and orchards, organic farms, active public parks,
schools, and public recreational areas including golf courses and athletic fields.

 For all foliar techniques a buffer zone of reasonable size, generally 25-100
_ - feet is maintained around active residential areas dependmg on site spec1ﬁcs
" When herbicide treatment is required within these buffer zones for active
- residenices, ‘cut and stump treatnient methods are used.
*e For active croplands in¢luding active orchards, low-volume hydraulic foliar
- techniques use buffer zones ranging from 0- 50 feet. For high-volume
hydraulic foliar appllcatxons the buffer zone range is generally increased to
25-100 feet depending on'site specifics. The range depends on the density of
brush to be maintained and the potential for the applicator to position the
= vehlcle in'such’a way to allow appllcatlon to be dlrected away from the crop.

Low-volume backpack foliar and cut and stump treatment methods may be
used right up to the edge of active cropland and orchards where appropriate.
With the backpack method the apphcator wxll staid and direct the application
away from the crop or orchard area.

e For active parks; schools and athletic fields, the buffers zones for foliar
. applications range from 10-25 feet for low-volume backpack operations to 10-
"+ 50 feet for low-volume hydraulic, and 25-100 feet for hlgh-volume hydraulic
foliar appllcatlons Note that no work ; may be completed on the property of
- public or private schools, or reglstered day care facilities without advance pre-
notlﬁcatlon under the NYS DEC pestlc1de notlﬁcatxon regulatlons
. Qi .
"~ All of the spemﬁc buffer zone appllcanons are 1ncluded in the mdlvxdual apphcatlon
" method descnptlons later in this section.”'In all cases, Natlonal Grid may utilize
greater distances when the Forester conductlng the field 1nventory ﬁnds aesthetic,
public, or environmental reasons to increase the size of a buffer zone. This procedure
" allows the Forester to consider site'specifics like slope Tock outcrops soxl conditions,
“densities of vegetatwe ground ¢ cover, ‘proximity to water, helght and densxty of
- undesirables, wire security zone,’ type and locatlon of crops ‘natural buffers, and any
- off nght-of-way sensmve areas. ‘ :

. - . . . w1
RS ToaveT i o - v

2. Envrronmental Impacts - -

Envxronmental impacts common to all 'vegetation management techmques are
- : discussed below. The environmental 1mpacts associated witha partlcular
mamtenance techmque are dtscussed in the appropnate sectlon '
The procedures outlmed in thrs Transmlssmn Rxght-of-way Management Program are
primarily directed towards minimizing and avoiding any potentrally adverse
© environmental impacts associated with herbicide applications.’ It has been proven that
- those adverse impacts to adjacent land, water resources, and off right-of-way
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vegetation can be minimized or completely avoided using prescription programming,
proper buffer zones, appropriate supervision, and responsible, careful herbicide
applications.

3. Off-Site Herbicide Movement

A study completed by the engineering firm of Calocerinos and Spina, "Herbicide
Mobility Study,” analyzed herbicide persistence in soil and movement from overland
flow, soil leaching, and drift. The persistence of three herbicides (triclopyr, picloram,
and 2, 4-D) used on rights-of-way in upstate New York was found to be no longer
than 10 weeks. Since these herbicides biodegrade rapidly, the risk of off-site
movement approaches zero, especially when proper buffer zones are established.

According to the “Herbicide Mobility Study” off-site movement of herbicides by
overland flow into nearby streams, lakes, ponds, etc. was found to be highly unlikely.
Overland flow of herbicides can occur when herbicide applications are immediately
followed by rainfall. However, the linear extent of herbicide movement is minimal,
as the herbicide degrades rapidly. Vegetation buffer zones are the key to preventing
herbicide movement into environmentally sensitive areas.

Herbicide movement into groundwater via leaching is also highly unlikely. The
“Herbicide Mobility Study” found that herbicide leaching to a depth of only 10-15
inches is rare. Downward leaching of herbicides is generally caused by rainfall
immediately after application, heavy rainfall within a day after application, or through
an application method that deposits large quantities of herbicide directly on the soil,
such as conventional basal. For this reason, the company seldom uses basal
application. The low-volume backpack foliar method has effectively replaced most
basal applications today. The potential for herbicide leaching can be better minimized
through the use of foliar techniques, since the majority of the herbicide product is
targeted and intercepted by the foliage of the plant and does not reach the soil level.

Additionally, a 1994 Tufts University study entitled, "Study of Environmental Fates
of Herbicides in Wetlands on Electric Utility Rights-of-way in Massachusetts over
the Short Term," investigated the fate of two herbicides, triclopyr and glyphosate
when applied in wetlands. That study identified low-volume foliar applications with
glyphosate as the method of choice for controlling targeted trees. It also found there
was no lateral or vertical movement of glyphosate in the soil, nor was there any
accumulation of the herbicide.

Other herbicides used at National Grid, but not included in these studies are fosamine
and imazapyr. However, the “Herbicide Handbook, Weed Science Society of
America, Seventh Edition—1994” tells us that these products have little to no mobility
in soil following application.

Off-site herbicide movement through drift can be avoided through proper application
techniques. In fact, herbicides were not found at any off-site locations in this study.
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Soils_

Impacts to soils from vegetation maintenance techniques arise from compaction and
rutting caused by maintenance equipment traffic along the right-of-way. An
ESEERCO Report 80-5 entitled "Cost Comparison of Right-of-way Treatment
Methods," found that soil compaction from wheeled maintenance equipment does
occur; however, the amount of compaction is minor. A limited amount of erosion in
the wheel tracks occur after treatment then diminishes during the following growing
season. Due to the "once through" nature of maintenance equipment, compaction and
erosion impacts from vegetation management activities are considered :
inconsequential.

. Wildlife

An ecologically-centered approach to right-of-way management, employing IVM
methods, promotes the sélective retention of compatible vegetation and seldom results -
in long-term adverse effects on wildlife. Instead, selective maintenance techniques
generally increase the abundance and diversity of plant species within the right-of-
way that are preferred by wildlife for food or cover. In contrast, non-selective
treatment methods such as mowing will cause an immediate temporary reduction in
cover and reduce or eliminate many food sources for smaller mammals and birds.

The research of Drs. Bramble and Bymes on Gameland’s 33 in Central Pennsylvania
was one of the first studies to identify the benefits to wildlife from herbicide use on
rights-of-way. In fact, many wildlife species are known to utilize rights-of-way to
meet their habitat requirements for nesting, foraging, bedding, and cover. .

The 1982 ESEERCO Report EP 82-13, “The Effects of Right-of-way Vegetation
Management on Wildlife Habitat,” identified that while high-volume broadcast
methods had the most immediate effect on reducing food and cover available to
wildlife, selective methods helped to minimize these impacts. In addition, a
successfully managed ROW develops relatively stable shrub/herb/grass communities
that benefit a wide variety of species. Furthermore, while the ROW cannot meet the
habitat needs of all species, vegetation management on ROWs encourages a broad
_spectrum of species. '
More recent research conducted by the State University of New York at the College
of Environmental Science and Forestry in 2000 and 2001, “Effects on Vegetation
Management on the Avian Community of a Power Line Right-of-way,” investigated
the site specific effects of vegetation management on songbird communities. This
study found that shrub-nesting songbirds respond directly to shrub habitat on ROWs.
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Songbird nesting 1ncreased as shrub den51ty increased. Field observations by
researchers suggested there might be an upper limit to this increased nesting as shrub
density increases beyond 70%. The study found that once established, the -
permanence of the plant community that is produced through selective herbicide
application may be better for relatively short-lived bird species than the regular
destruction of those communities through normal mechanical maintenance methods
such as mowmg

‘ Ccdar Waxwing -sitting ‘on:h:er nest ‘on National Grid's Votnef-:Maréy ROW.”

Density Definitions:

e

The brush density deﬁmtlons used by Nat10na1 Grid to 1dent1fy the den51ty of either
desirable or undesirable woody plant species are:

e Very Light (undesuable only, generally less than 100 stems/acre)
e Light - up to 30% canopy cover . ..

e Medium 30 to 65% canopy cover ' . -

e Heavy greater than 65% canopy cover

Another guideline for assessmg undesu'able densities translates these percents of

cover into approx1mate stem densrtles as follows

e

e VeryLight 100 stems/acre or less
e Light 100 to 1,500 stems/acre
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e Medium 1,500 to 5,000 stems/acre
e Dense greater than 5,000 stems/acre

7. Heig;ht Definitions:

The height definitions used by National Grid to identify the height of vegetation to be
treated are as follows:

e Small less than 6 feet
e Medium 6-12 feet
o Tall over 12 feet

The average heights of vegetation to be treated are captured in the site inventory data.
Within a site there may be a wide range of vegetation heights. Generally, for sites
where the average vegetation height is over 15-16 feet, a foliar herbicide treatment is
not appropriate. On these sites an initial cut and stump treatment, possibly followed
by a low-volume backpack operation, may produce more effective control while
minimizing the risk of off-target treatment and the total amount of herbicide per acre
necessary to achieve total control. While there are situations where the average height
of target vegetation on a foliar site may be only 8-10 feet, there may be scattered
stems on the same site that are as tall as 18-20 feet. It is allowable and appropriate for
the crew to foliar treat these taller stems as long as they are away from sensitive
environmental resources and areas of high visual sensitivity, and the crew is able to
get into close proximity of the target to prevent off right-of-way drift. In these
situations the applicator should be riding on the rig 4-6 feet off the ground, and
extending their arms and spray guns to effectively reduce the application distance
from 20-feet back down to 10-12 feet. This will increase the accuracy and efficiency
of the herbicide application onto the target foliage and minimize the potential for off-
target damage.

. Vegetation Management Techniques
The approved vegetation management applications include:

a. High-Volume Hydraulic Stem-foliar

b. Low-Volume Hydraulic Foliar

c. Low-Volume Backpack Foliar

d. Cut and Stump Treatment

e. Basal Application

f. Cutting and Trimming, No Herbicide Treatment
g. Mowing

h. Mowing and Cut Stubble Herbicide Treatment
i. Helicopter
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Each method will be discussed in detail in the following pages of this section.

’

- - . . RS

a. High-Volume ;IHydraulic'Stém-FoliarApplication T

Application: Target-Selectwe stem foliar requlres full. coverage of theé target plant’s leaves,
branches, and stem to the point of runoff. “This method is especrally effective for controlling -
medium- to high-density undesirable vegetation, while minimizing herbrcrde use requirements
as much as possrble

[

Egurgment All-terram type vehlcle hydrauhc tank pump, hoses and spray guns

Herbrclde' Selectlve or non-selective products avarlable approxrmately 60 120 mrxture
gallons/acre dependmg on target specres density.

errtatronS' In dense brush condltlons walkmg or hose draggmg becomes onerouS' therefore
applications from the spray unit are the most efficrent and effective method for treatmg dense or
tall stands of tindesirable species. Selectrvrty mcreases as densrty decreases and spacing "

‘ between target and non-target vegetatlon mcreases. It 1s most effectlve on 51tes where the )
average heights are less than 15 16 feet '

s

Drift: Operating pressure below 150 psz at the nozzle and operator is Iess than 10 feet from
the target plant. Mix additives such as surfactants and drift control agents are utilized.
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Buffer zones: The use of high-volume hydraulic foliar shall be avoided within:
. 50 feet of streams, ponds, unregulated wetlands, or lakes with standing water and/or
running water
. 100 feet of a regulated wetland, unless otherwise allowed by permit
(Note that this technique may only be used inside this buffer when treating undesuable
stems in seasonally dry wetlands or adjacent area using products approved for aquatic
applications in accordance with approved wetland permits. Low-volume hydraulic
methods shall be preferred to high-volume methods where ever possible.)
o 100 feet of an active residence or ornamental plantings
100 feet of active croplands, orchards, etc.
100 feet of active parks, schools, athletic fields, golf courses, etc.

Visual Effects: Some brownout may be caused by dead or dying foliage, which may be
mitigated by selective application. The remaining green, compatible vegetation also reduces
this effect.

Full discussion of Techniqué:

The high-volume stem foliar technique is especially effective for sites with high undesirable
densities. The higher spray pressures help ensure adequate plant coverage on these sites, while
the reduced herbicide concentration in the mixture helps minimize the amount of active
ingredient applied per acre. As undesirable densities rarely reach these conditions today, thls
application method is not required as often as it was in earlier cycles.

Ap_glication: A herbicide mix is directed at the target vegetation so as to wet all leaves,
branches, and stems to the point of runoff. The applicator should be within 10 feet of the target
plant in order to maximize application efficiency and effectiveness and minimize off target
damage. To further minimize drift, the operating pressure of the unit should not exceed 150 psi
at the nozzle, and the nozzle opening shall be regulated so as to produce a coarse spray of large
droplets.

Equipment: The application equipment generally includes an all-terrain type vehicle, either
tracked or rubber tired, and mounted with a hydraulically operated pump, a 100-1000 gallon mix
tank, two hoses at least 100 feet long, and two spray guns with suitable nozzles. Ground
support equipment includes a 500-1000 gallon water resupply truck. Manpower normally
consists of 3-4 persons.

Herbicide: The herbicide mix contains generally less than 1% active ingredient and is applied
at an average of 60-120 mixture gallons per acre, depending upon undesirable species density.
Application rates may run as high as 300-400 gallons per acre on high-density sites. While
selective herbicide mixtures are preferred for high-volume applications, because they tend to
preserve more grass and fern species in the site. Non-selective mixtures may be used when the
herbicides provide environmental advantages such as aquatic labeling, reduced soil residual, or
less active ingredient per acre.
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Limitations: When dense brush conditions make walking or hose dragging onerous, or the
scattered spacing of desirable or undesirable stems would improve crew efficiency, the crew is
authorized to make the treatment while riding on the back of the spray unit. Application from
the elevated platform also helps improve selectivity by keeping the apphcator closer to the
canopy of the undesirable vegetation, often enabling them to treat down onto the target stems.
This treatment should not be used on sites where average brush heights exceed 15-16 feet.
‘Individual trees or small clones of taller vegetation up to about 20 feet may be treated when the
‘applicator can get in close proximity to the target with the vehicle and spray from the elevated
deck to reduce the potentral for over spray and off “target damage

Envrronmental Consrderatrons

Drift: Hrgh-volume hydrauhc apphcatrons have the greatest risk of drift due to the Iugh
.operating pressures and increased application rates. Mix additives, including surfactants and -
-drift control -agents, are required to eliminate small droplets and prevent drift. In addition, limits
on the helght of target vegetation, treatment drstance and the size of the nozzle openmg helps
mmrmlze the potent1a1 for oﬁ’ target damage o : :

Thrs method has the greatest “zone of eﬁ'ect on ad_] acent understory vegetatron of all the
-approved foliar methods, due to the higher pressures and apphcatlon rates. However, this
‘increased pressure is necessary to achieve effective control in medlum to dense stands and has
‘been one of the foremost reasons for the past success of the program. The broader zone of effect
is also helpful for economrcally converting tall or dense woody stands to the more compatible
‘herbaceous stands in the wire zone, while using less herbicide than elther low-volume foliar or
cut and stump treatment in these hrgher densrtres

Buffer zones: Where site condrtrons warrant larger buffers, the Forester shall so desrgnate as
part of the site-by-site assessment and/or ground follow up.

Visual Effects: The short-term visual effect from the high volume hydraullc stem-foliar
techmque is the vanable brownout condrtron caused by dead or dymg foliage. The green, non-

-----

followmg the treatment.

Site Conditions Favorable for this Techmque o o -

High-volume hydraulic stem-foliar application may be spec1ﬁed when the treated portron of the

right-of-way:

1. has dense undesirable species (65-100%); or .

2; has moderate (30 65%) to dense (65 -100%) undesrrable spec1es, w1th hght to medlum _
desirable species (1- 65%), or

3.  is within the mid-span, wire zone site that contains tall or dense shrubs. Hrgh-volume
treatment with more diluted mixtures would provide proper coverage and reduce herbrcrde
_use, while converting the site to. a stable mix of grass and herbaceous species; and

4. site proposed for treatment is accessible to ground equlpment and the site is sufﬁcrently
removed from environmentally sensitive sites so as to minimize potent1a1 impacts unless
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otherwise allowed by permit.

b. Low-Volume Hydraulic Foliar Application

Application: Target-Selective Foliar requires coverage to lightly wet the leaves, all growing tip
areas, and the entire terminal leader area of the target plant.

Equipment: All-terrain type vehicle, hydraulic tank, pump, hoses, and spray guns.

Herbicide: Selective or non-selective products available at rates of approximately 10-40
mixture gallons/acre depending on target species density. -

Limitations: In dense brush conditions, undesirable densities may be too high to insure
adequate coverage, and walking or hose dragging may become onerous. Selectivity is
dependent on density and spacing of target/non-target vegetation. Use on lower density sites
with average heights of less than 15-16 feet.

Drift: Operating pressure below 50-pounds/square inch (psi) at the nozzle with the operator
within 10 feet of the target plant. Mix additives such as surfactants and drift control agents are
necessary.

Buffer zones: The use of low-volume hydraulic foliar shall be avoided within:

o 25 feet of streams, ponds, unregulated wetlands, or lakes with standing and/or flowing water
e 100 feet of a regulated wetland, unless otherwise allowed by special wetlands permit
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~ (Note that this techmque may only be used inside this buffer when treatmg undesrrable
stems in seasonally dry wetlands or adjacent area usmg products approved for aquatlc
, apphcatrons in accordance with’ approved wetland permits.) :
e 25-100 feet of an actrve residence or omamental plantrngs
“s 050 feet of active croplands, orchards, etc.” o
" e "10- 50 feet of active parks, schools athletlc ﬁelds golf courses etc '

‘Visual Effects: Sorme brownout may be caused by dead or dymg follage, however, it may be
mitigated by increased selectivity. The remaining green, compatible vegetation on the treatment
site will also mitigate this effect.

- Full discussion of technique: - ‘

Low-volume hydraulic foliar is currently the predominate treatment prescribed by the Company
for all non-sensitive, upland sites. This method was used to treat 100% of the brush acres

receiving hydraulic foliar appllcatlon in 2001, which completely replaced the lugh-volume ‘

. technique. This conversion to highly selective, low-volume methods across nearly all of the .
ROW system was possrble due to'the effectrveness ‘of past methods and reductlons in"-

'undesrrable densrtles over the past two decades - PO

Agphcatlon A herb1c1de mix is dlrected at the target vegctatlon S0 as to llghtly wet the leaves
in all growmg tip areas ‘and ¢ across the entire terminal leader area of the target plant ‘The
applicator should be within 10 feet of the target plant in order to maxmnze the a accuracy ‘of the
application and minimize oﬁ'—target damage. To further minimize drift, the operating pressure
. of the unit should not exceed 50 psi at the nozzle, and the nozzle opemng shall be regulated S0
‘as to produce a coarse spray of large droplets

Egurp_ment The apphcatron equrpment generally includes an all-terram type vehrcle, either
tracked or rubber tired that is mounted with a hydraullcally operated pump, a 100-1000 gallon
mix tank, two hoses at least 100-feet long, and two spray guns with suitable nozzles. ‘Ground
support equipment includes a 500 1000 gallon water resupply truck Manpower normally
consists of 3-4 persons. ‘ o : 4 e
One hrghly specrahzed vanatlon of thrs method mcludes low-volume foliar apphed through a
Radiarc fiozzle mounted ofi four-wheel ATVs for access roads, desrgnated wire zone areas, and
narrow ROWs, such as gas nghts-of-way This method limits the apphcatlon wrdth to "

_ approxrmately 20 feet The method uses a small pump and 15—30 gallon tank '

Herbicide: The herbicide mix contains generally 1-2% active 1ngred1ent and is appIted at an

. average of 10-40 mixture gallons per acre depending upon undesirable species density. Either
a selective or non-selectrve herbicide can be used. A selective’ herblcrde ‘will tend to preserve
more ground cover vegetatlon such as grasses, herbs, and ferns ¢ on the nght-of-way floor, which
may ‘be preferential. However, some non-selectrve herblclde products may have a lower T
envrronmental risk or may requlre less actlve mgredlent per acre o )

e
1

Limitations: Since much of the Company s nghts-of-way now contain medium to dense
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populations of compatible vegetation, walking or hose dragging has become difficult.. For that
reason, crews generally make this foliar application from the deck of the vehicle. By working
from this elevated position, targeting the undesirable stems is improved by enabling the
applicator to work from above the target. The lower pressures require the applicator be within
approximately 10 feet of the target stem. However, the crew must not increase nozzle pressures
to extend their reach or herbicide use will increase. This technique should not be used to control
high-density sites, because the lower pressures and lighter wetting will result in poor coverage
of dense vegetation. Increasing the pressure will rapidly increase the gallons/acre requirements.

Low-volume hydraulic foliar should not be used on sites where average undesirable brush
heights are above 15-16 feet. Individual trees or small clones of taller vegetation up to about 20
feet may be treated when the applicator can get in close proximity to the target with the vehicle
and spray from the deck to reduce the potential for over spray and off-target damage.

Environmental Considerations:

Drift: Effectively controlled and prevented with low-volume hydraulic applications through
reduced pressures and control of nozzle openings to create large, course droplets. Mix additives
such as surfactants are required to improve surface wetting and adherence of the herbicide on
the leaf together with thickening or drift control agents that help to eliminate the formation of
small droplets or “fines” and prevent drift. Drift and off-target damage can be minimized by
limiting the applicator’s distance from the target stem by reducing the height of the target
vegetation and by decreasing spray pressures.

The phrase “zone of effect” has been coined to describe the “shadow effect” of the spray pattern
on adjacent understory vegetation. Whenever herbicides are foliar applied to wet the leaf
surface of the target plant, some mixture falls on adjacent understory vegetation within the right-
of-way. As long as the spray pattern is contained within the right-of-way, this zone of effect of
the spray pattern is not considered a drift problem.

Different application methods will have different “zones of effect.” The size or extent of the
impact on adjacent understory vegetation increases as operating pressures, treatment rates, and
the distance increases from the nozzle to the target vegetation. The Program has always weighed
and balanced the loss of compatible vegetation against the requirements for effective control and
long-term reliability. As treatments have become more selective over the years, the “zone of
effect” has become much smaller. When compared to past helicopter or high-volume foliar
applications for dense brush, today’s low-volume foliar methods have a vastly reduced “zone of
effect” within the total right-of-way.

Recent studies on the Volney-Marcy ROW have begun to investigate this effect for a variety of
treatments. Preliminary results indicate that most of the spray pattern that falls on adjacent,
understory vegetation is intercepted by the foliage of those plants with very little herbicide
actually reaching the soil. In addition, the effect on the herbaceous communities varies with
different herbicide mixtures. Most sites experience a temporary setback but begin to recover
within the same growing season and are fully revegetated by the next growing season.
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Buffer zones: Where site conditions warrant larger buffers, the Forester shall so designate as
part of the site-by-site assessment and/or ground follow up.

Visual Effects: The short-term visual effect from the highly selective low-volume foliar
technique is the variable brownout condition caused by dead or dying foliage. High selectivity
and the green, non-target compatible vegetation remaining on the treatment site mitigate the

~ overall brownout effect. A long-term visual impact associated with this technique can be the
sight of dead stems that remain in the treatment site for a few years following treatment.

Site Conditions Favorable for this Technique: Selective low-volume hydraulic foliar
applications may be specified when the right-of-way is:

1. a wide right-of-way (150+ feet) where backpack foliar operations become inefficient; or

2. a right-of-way with medium to dense desirables that are too tall for back pack '
operations, and very light to light tall growing stems where riding the unit would place
the applicator on an elevated platform above the desirable shrub layer, improving
treatment effectiveness, or

3. a right-of-way with medium to heavy undesirable species densities and average heights

of 15-16 feet or less, where the high-volume stem foliar treatment is neither appropriate,

practical, or necessary; and

the site proposed for treatment is accessible to ground equipment; and

the site is sufficiently removed from environmentally sensitive sites so as to minimize

potential impacts unless otherwise allowed by permit.

vk
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¢ Low-Voluime Backpack Foliar Application
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Application: ,lfIv'ar‘g'ei-Selec'ti\'/e Frpliéxlfedﬁifés very light wetting of the leaves, especially in Fhf:
growing tip and terminal leader areas of the target plant. o ST

v, R
H '

Equipment: Hand powered or motorized backpack tank and /_spray gun with a two-way nozzle to
- apply either a cone or stréam pattern: ° G o N

Xl - . . .. - . . . . f
o LR . . . -t - .

Herbicide: = Selective 6 rion-selectjve products available in & variety of differerit tank mixes
and modes of action. Mix generally at 4-6% active ingredient, apply at approximately 3-6 gals
per acre. : R T SRR AN

Limitations: Selectivity is dependent on density and spacing of target and non-target vegetation.
Use on sites with average heights of less than-10-12 feet and very light to light target densities.

Drift: Relatively low pressure application at close target distances. Surfactants are required and
drift control agents may be utilized. " * -, "I 7 ¢ o ' ‘ ’

PR P
I

il T R . S s

Buffer Zones: The use of low-volume backpack methods shall be‘avoided within: =

e . 15 feet of streams, ponds, unregulated wetlands, or lakes with standing and/or flowing
L owater T Tt T T o RN

e 100 feet of a regulated wetland, unless otherwise allowed by permit

Y
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(Note that this technique may be used as a preferred treatment method within wetland
buffers when treating undesirable stems with approved aquatic products in seasonally
dry wetlands or adjacent areas, in accordance with approved wetland permits.) -

) 25-100 feet of an active residence or ornamental plantings
e 10-25 feet of active parks, schools, athletic fields, golf courses, etc.
e No buffer is required for this technique next to crop fields or orchards when the

_ treatment can be directed away from the crop area.

- Visual Effects Some scattered, variable brownout caused by dead or dying foliage may be
rmtlgated by high selectivity and the effect of the green, non-target, compatible vegetation
rem;umng on the treatment site.

- Full discussion of Technique:

- The low-volume backpack method is especially effective on narrower ROWs in very light to .
light density sites where desirable densities are low enough to allow the applicator to traverse_-
the site by foot. This treatmient is also preferred for the treatment of sensitive buffer areas as
research has shown that less herbicide is deposited on the soil surface as compared to cut and
stump treatment. : x

- Application: The herbicide mix is directed at the target vegetation so as to very lightly wet the

~ leaves in the growing tip and terminal leader areas of the target plant using a very low pressure
application method. The apphcator should be within a few feet of the target plant, but not more
than 10 feet, in order to maximize application and minimize off-target damage. To further .
minimize drift, the operating pressure of the backpack unit should be maintained around 25-30
- psi and should never exceed 50 psi at the nozzle. The nozzle opening should be regulated so as
to produce a coarse spray of large droplets. The spray gun may be equipped with a two-way'
nozzle to provide a “cone” pattern for the treatment of smaller vegetation as well as a “stream”
pattern for the treatment of taller target plants.

" Egmpment Manpower normally consists of two or more persons The most common backpack
system consists of a hand operated simple diaphragm or piston-pump backpack equipped with a
spray wand and one nozzle (either a flat fan or adjustable cone). As an added feature many
applicators utilize a dual nozzle spray gun that allows the operator to switch between a narrow-
angle “stream” nozzle for longer distances or a wide-angle “cone” tip for shorter distances and
wider coverage.

Herbicide: The herbicide mix contains generally 4-6% active ingredient and is applied at an
average of 3-6 mixture gallons per acre depending upon undesirable species density. Eithera
. selective or non-selective herbicide can be used. A selective herbicide will tend to preserve
“more groundcover vegetation such as grasses, herbs, and ferns on the right-of-way floor, which
may be preferential. However, some non-selective herbicide products may have a lower
environmental risk or may require less active ingredient per acre.

Limitations: This treatment should not be used on'sites where average heights exceed 10-12 -
feet. Occasionally, individual stems or clones of stems upwards of 15 feet can be treated using
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the “stream” pattern nozzle as long as the applicator can get into a good position for treatment
and minimize off-target damage. Low-volume backpack should not be used to treat contmuous
areas of moderate to dense undesirables since the application rates as measured by active =
ingredient may be too high for the higher density sites. The low-volume or hlgh-volume
hydrauhc methods would reéduce the apphcatlon rates for those srtuatrons s

' Envnronmental Consnderatlons

. Drift: The close proximity of the apphcator to the target along wrth the low pressure of the

g backpack equipment makes the risk of drift virtually non-existent. Mix additives such as
surfactants are requlred for umform spreadmg of the herbicide mix over the leaf surface, and
dnﬁ control agents may be necessary when usmg motorized backpacks o

" The reduced pressures and close proxnnlty of the app11cat10n make the ‘zone of effect” for this 3
treatment smaller than what is expenenced W1th the hydrauhc foliar methods ‘

- Buffer zones: Where site COIldlthIlS warrant larger buffers the Forester shall S0 de51gnate as
part of the srte—by-srte assessment and/or ground follow up ‘ »

‘ Visual Effects: - The short-term wsual effect from the low-volume backpack fohar techmque is

_the variable brownout COHdlthIl caused by dead or dying foliage. High selectivity and the green, .
non-target, compatxble vegetatlon remaining on the treatment site mitigate the overall brownout
effect A long-term visual impact associated with this technique may be the presence of dead

.- stems that remam in the treatment site fora few years following treatment.

Site Conditions Favorable for this Technigue: e '

The selective low-volume backpack foliar apphcatxon may be spec1ﬁed when the treated portxon

of the right-of-way:

a.  consists of very light to light undesirable species (0-30%) with average heights below 10-
12 feet and light to medium desirable densities that can be traversed by foot; or

b. . consists of any density of undesirable species where the only access to the site is by foot;
and

c.  issufficiently removed from environmentally sensitive sites so as to minimize potential
impacts unless otherwise allowed by permit.
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d. = Cutand Stump Treatment .

Application: Target-Selective Cutting is when the stem is cut and the stump is treated with
herbicide to prevent resprouting. : ‘ ‘

. Equipment: ‘Chainsaw and small squirt bottle or backpack tank.
Herbicide: Water-base or oil-base products.

Limitations: Most effective when applied immediately after cutting and during the active
growing season. : ' :

Drift: Drift is not a significant problem due to low pressures and low-volume applications.

Buffer Zones: The use of non-aquatic products shall be avoided within:
o 5 feet of a stream, pond, regulated wetland, or lake with standing and/or flowing water.
. 100 feet of a regulated wetland unless otherwise allowed by permit.
(Note that herbicides that have been registered for use in aquatic settings may be used in
wetlands and adjacent areas, by permit, with no direct spray into standing water.)

Visual Effects: The cut slash is the primary visual effect. Various slash disposal methods may
be prescribed by the Forester to minimize the impacts on adjoining land uses.
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Full discussion of Technique: ,'

~ Cut and stump treatment is the preferred method to control undesnable stems within the buffer
zones for foliar apphcatlons next to residential, active cropland orchards, public parks, schools,
athletic fields, golf courses, etc. It also is the most common method used to control tall growing
vegetation near standing water, when using approved aquatic herblcrdes It may also be used to
- clear taller vegetation that has become too tall for the foliar techniques. Fmally, this method
may be prescribed by the forester for sites that have high wsual sensmvrty

Apphcatlon/Equrpment Cut and stump treatments are designed to remoyve individual stems and
chemically control the root system. The techmque is most w1dely employed 1nsxde buffer zones
for foliar treatment for cutting of vegetatlon that is over the foliar herght restrictions, or in
"v15ually sensitive areas The cuttmg is pnmanly accomplished using either a chainsaw or brush
saw. Vanatlons in'the manner of slash dlsposal recogmzed by Natlonal Gnd mclude

* Cutand stump treatrnent is where the slash remams lopped where it falls ' o
" Cutand stump treatment and wmdrow is when the slash is drsposed of by hand prlmg or
windrowing.
. Cut and stump treatment and chlp are where the slash is dlsposed of by ch1pp1ng The
chips may be disposed of on site or hauled away

"Note that i in all cases, slash may not be left m an 1dentiﬁable watercourse'.

.Herbicides: There are two approaches to herbicide materials and applications. One method
uses water-borne products that are applied d1rect1y to the cut surface 1mmed1ately following
cutting, while the other uses oil-based products that may be apphed to the entrre stump surface
any time followmg clearing, including days or weeks later.

1). Water-based herbicide apphcatlon is accomphshed through use of hand-held squlrt g
bottles or small capacrty hand or backpack pressure sprayers The matenal is erther pre-

.....

cambium layer. The apphcatlon must be made tmmedzately after cuttmg The mode of
entry is through direct uptake into the water-based system of the tree and transported by
the phloem" tlssues down inito the roots. Delaymg treatment after cuttmg may allow
) 'formatlon of air bubbles or drymg at the cut surface, blockmg the trees transport system
. and preventmg effectrve translocatlon of the herbxcxde mto the roots o

2).  Oil-based!l herbicide application uses a backpack hand sprayer to dehver the 01l-based
herbicide mixture onto the bark surface of the stump and all exposed roots The mixture
is applied to the point of run down and puddling at the root collar. Following
application, the herbicide penetrates the bark to disrupt the cambium and prevent
emergence of dormant buds within the exposed bark and root collar zone. Translocation
of oil-based mixtures into the root system is poorer than other methods, because these
oil-based products will not dissolve as easily and enter the water-based transport systems
of the tree.
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Limitations: Experience has shown that stump treatment methods often produce unreliable
results when used on stumps of root suckering species. Seasonal differences in the plant
physiology and herbicide transport mechanisms, as well as human error, also cause variations in
results of this techmque ‘Special slash (disposal methods like windrowing or chipping escalate
per acre maintenance costs beyond the basic cut and stump treatment method where the slash
remains lopped where it falls

Environmental Considerations:

Drift: The hlgh select1v1ty of this technique causes little or no damage to non-target shrub
species. Driftis non—ex1stent due to the low-pressure, ‘close-hand appllcatlon equipment. Non-
target herbaceous vegetatlon within 6 inches-2 feet from the treated stump may be damaged by
herbicide that splashes from the stump during application and from the over spray of the spray
pattermn falllng on adjacent grasses, herbaceous material, and shrub stems. Off-target herbicide
movement via root uptake can also occur when using water-based treatments on some specles
during cut and stump treatment applications. Herbicide applied to the cut stumps can be

" transported through interconnected root systems and damage or kill trees beyond the edge of the
right-of-way. Root suckering tree species that grow in clones are especially susceptible to
damage from root uptake.

Buffer Zones: Where site conditions are so sensitive that cut and stump treatment cannot be
completed, the Forester may elect to only cut or trim and not use herbicides.

Visual Effects: The' short-term visual 1mpacts associated with tlus technique may be the sharply
defined cut edge of the right-of-way; or the sight of drop and lopped or piled brush. The
remaining non-target vegetation w1th1n the treatment site often mltxgates these visual effects

Site Conditions Favorable for this Technique: Cut and stump treatment should be specified
when the proposed site for treatment is:

1. inside the buffer zone area for any of the foliar techmques or
2. anareaof high visual sensitivity, such as heavily-used highways or public park areas,
~ where the undesirable growth requires removal or
3. an area munedlately adjacent to residential areas where, due to intense land use
practices, stem removal is warranted over .appropriate foliar apphcatlons or
4. an area within the limits of a public water supply or immediately adjacent to a domestic
' water supply, where an aquatic herbicide can be approved and prescnbed for that use; or
5. within the buffer zone and adjacent area of a regulated wetland and aquatic herbicides
are approved for use on the permit; or
6. where individual targét plant heights exceed acceptable limits for foliar applications and
" must be removed.
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e.  Basal Applications

App_llcatlon Target Spec1ﬁc Basal is a spray apphcatron apphed to the lower portron of
individual standing woody stems. The application requires a thorough wétting of the lower 12-
15 inches of the stem down to ground line 1nclud1ng the root collar zone.

Equipment: Most commonly apphed mth a 1-5 gallon, hand-held or backpack umt equlpped
with a hand pump and spray wand. Various mixtures may also be apphed with small, hand-held
squirt bottles or even larger hydraulic units; dragglng hoses, and using low pressures. Manpower
normally consists of a 2-3 person ground CIew. - - X

Herbicide: Today, malnly ready-to-use products that contain spec1a11y developed penetrants are
- used, rather than the old, conventional fuel-oil basal mixtures. Various herb1c1des are dlluted in
these penetrants at rates of 10-50%.

Limitations: Most effective when used i in very small areas during active growing season:
Increased skips and misses as site density and size increase, and when snow covers the base of
the stem. Oil-based products have reduced translocation, with poorer control of root suckering
species. . e I NIRRT S ST Y

' - - R ) .. . . “a |

Sy ,h

Dnﬁ Drlﬁ isnot a factor because of the relatlvely low pressure appllcatlon and close target
distances. L v

Buffer Zones: The use of basal applications’ shall be avoided within: e .
e 15 feet of a stream, pond, regulated wetland, or lake w1th standmg or ﬂowmg water
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. 100 feet of a regulated wetland, unless otherwise allowed by permit

Note: Use of basal applications is allowed up to the edge of residential areas, active croplands
orchards pubhc parks, schools, athletic ﬁelds golf courses, etc.

Visual Effects Brownout will occur when basal apphcatlons are made in either the active
growing season or the dormant season. The brownout associated with dormant season
treatments actually occurs the following summer. The v1sual impact is softened by the high
selectivity of this treatment that retains a high percentage of the compatlble shrub specxes on the
site. : o

Full discussion of Technique:

The basal method has evolved over the past two decades, specifically in regards to the herbicide
products used for this treatment. The old, conventional basal method employed a herbicide
diluted in a fuel oil carrier, generally at a rate of 1-4 gallons of herbicide per 100 gallons of

.. mixture (a 1-4% solution). The application was targeted at the lower 12-18 inches of the stem,
saturating the basal area ta the point of rundown and puddling at the root collar zone. There
were several disadvantages to the conventional basal apphcatlon method including:

. The method utilized large quantities of fuel oil, requiring as much as 150 gallons per acre
or more, adding greatly to the cost, dlfﬁculty of handlmg, and environmental concerns
‘ with the application. : .
o Higher herbicide concentratxons were generally requlred to achleve even minimal
effectiveness.

Poor agitation and mlxmg frequency also lead to spotty results.
The low solubility of the oil-bome solution within the plant's water system reduced
translocation and led to poor root control of root sprouting species.

o Additionally, this limited mobility required more exact application to insure complete
coverage and rundown. If the back or side of the stem was missed and not completely
encircled, "green streaking" occurred whereby food and nutrients were still able to-
continue through the thin untreated strip keeping the stem alive. If the stem was circled,
but not puddled at the root collar, dormant buds below the treated area would sprout to
maintain life within the plant system.

o Application when the ‘bark is wet may result in herbicide/oil mixture run-off of the plant,
and ultimately poor or no control.

More common and appropriate today is the use of the concentrate basal application method .
‘involving the use of specially developed penetrants to replace the fuel oil of conventional basal
mixtures. These penetrants are designed to more effectively penetrate the waxy suberin of the
bark, carrying the herbicide into the cambium area. These product advancements have helped
minimize the effects of many of the issues stated above. The basal method still requires some of
the highest rates per acre of herbicide concentrate to achieve effective control. As a result, basal
is used only sparingly in the program.

Application: Basal-bark treatments can be effectively used to control brush and trees up to six
inches in diameter. Application is made as a fine mist that is used to lightly wet the bark, rather
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than wettmg to the; pomt of rundown The ‘method i is useful for selectlvely removing very llght
to lxght density undesirable vegetatxon ‘where the apphcator can traverse the site by foot, and .
where the right-of-way isnot over-grown Wlth shrub species. The number of skips or misses
related to this operation increases as shrub den51ty increases due to the difficulty in locatlng the
target stems within a moderate to dense shrub understory. Conventional basal treatments ‘
primarily control woody brush by chemically girdling the stem. Treatments can be made any
time of the year including the dormant season as long as snow depths do not prevent access to
the lower portion of the stem However, best results occur dunng growmg season treatments
between Apnl and Octobeér. With some herbicide products, trees treated in the dormant season
may leaf out in the spring since the buds are set, and then wilt and die once stored food Teserves
are burned up. Thls brownout can be a problem in wsually sensitive areas

'Egmgment Equlpment used for this apphcatlon can vary from small hand-held squlrt bot_tles
to 1-5 gallon, hand-held or backpack units equipped with a hand pump and spray wand.
Although uncommon today, it can also be applied using the hydraulic type spray unit normally
“associated with ground foliar freatments. The treatment is dlrected at the lower 12 15 inch
portion of the stem and is made with very low pressures using a sohd cone or ﬂat fan nozzle.
'Manpower normally con51sts of a 2 3 person ground crew.

Herbicide: Various'herbicide ingredients ean be formulated by combining them with basal bark
penetrants at rates of 10-50% to create a concentrated basal ready-to-use formulation. As thisis
a low-volume approach, one gallon of concentrate basal solution replaces the equivalent of 10-
12 gallons of the old conventional basal mixture. The newer concentrate basal products also
provide a systemic mode of action that significantly improves effectiveness by controlling the
plant’s root system. The combination of the penetrants with a higher herbicide concentration
result in more rapid and consistent basal treatments. The higher herbicide concentrations may
also tend to avoid the problems of mixing oil-borne and water-borne solutions.

Limitations: The treatment is recommended for stems under six inches in dia‘tneter, on sites
with low densities of undesirable brush. The exact, tedious coverage requirements of this
application often result in complete misses or only partial control of the target stems. Once
within the plants, the degree of mobility and translocation is limited by the poor mixing of oil-
based products with the water transport system of the tree. Time of year, tree species, herbicide,
carrier, mixture rate, solubility, and other factors all effect control and performance. Basal
applications cannot be made when snow prevents the spraying of the stem down to the ground

- line.

Environmental Considerations:

Drift: The high selectivity of this technique causes little or no damage to non-target vegetation.
The basal technique utilizes low pressures, because the mixture must be delivered within
approximately two feet of the stem. As aresult, drift is not a factor.

The “zone of effect” for this application is greater than the zone associated with cut and stump

treatment, due to the heavier application rates, fine spray pattern, and the high concentration of
the material. Since this application is directed at the base of the target stem and uses the highest
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applrcatxon rates of all methods, it places the greatest amount of herbicide at the ground level.
This may result in a high level of herbicide actually reachmg the soil and may increase the depth
of herbicide leaching. Low-volume backpack foliar methods have generally replaced basal
methods in the field, because they requlre greatly reduced application rates and most of the over
spray or shadow of the spray pattern is mtercepted by the foliage of the herbaceous understory
and never reaches the ground

Buffer Zones: Where site conditions warrant larger buffer zones, the Forester shall so designate
them as part of the site-by-site assessment and/or ground follow up.

Visual Effects: The short-term visual effect from the basal techmque is brownout caused by
dead or dying foliage. The overall brownout effect is somewhat mitigated by the high
selectivity and retaining compatible shrub and herbaceous vegetation within the site. A longer-
term visual effect may be the standing dead stems.

Site Conditions Favdrable for this Techmque Selective basal apphcatlons should be speclﬁed
when the site proposed for treatment is:
1. A relatlvely small area, such'as a hedgerow, road crossmg, or similar buffcr zone, where
' undesirable densities are very light to light and desirable densities are low, and the crew
can easily move through the understory to identify and treat the tall growing stems.
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Limitations: No control of root system. Most northeastern hérdWodds will resprout following
hand cutting, some prolifically.

Buffer Zones: None
) T Lo T L PR JEE e T
Visual Effects: The cut slash is the primary visual effect. - Various slash disposal methods may
be prescribed by the Forester to reduce visual impacts depending on adjoining land uses and
sensitivities. e S

Full Discussion of Technique:
Aﬁblicaﬁon/Eqﬁipmént: , Cutiing without herbicide treatment is pﬁinan'ly used to clear
* undesirable species in areas of high sensitivity such as lawns, parks, and other buffer zones




where only cutting or pruning is allowed due to deep public concern about herbicides; or
easement or regulatory restrictions apply. In the absence of sufﬁcrent desirable vegetation, some
tall growing species can be temporarily retained and pruned if riecessary. The decision to trim ,
rather than cut, undesirable vegetation within a v1sual buffer zone should be made aﬁer
consrdermg the followmg cntena «

conductor clearance at the site .
- density and height of desirable vegetatlon :
how v1sually sensrtrve and at what angle will the nght-of-way be v1ewed (resrdence, park
road, river, etc.) -
e the relative number of 1nd1v1duals who may be exposed to v1ew the 51te and the duratlon
of their exposure o L
~e . the probable actrvrty of mdrvrduals at the time of view exposure

- Once adequate cover of desrrable specles is estabhshed on the site, the trimmed vegetation may

be systematically removed. In some instances the cost to trim or recut a site may become fairly

- high.. In those cases, the Forester will evaluate the costs of removing undesrrable trees and
replantmg with desirable species. S

Hand cutting is pmnanly accomplrshed using either a chainsaw or brush saw. Variations in the
method of slash disposal ret:ognized by National Grid include:

Cut only is when the slash remains lopped where it falls.

e . Cut and windrow is where the slash is disposed of by piling or wmdrowmg

e  Cut and chip is where the slash is dlsposed of by chrppmg The chips may be dlsposed of
on site or hauled away. .

Note that in all cases, slash may not be left in an identifiable watercourse

Limitations: Hand cuttmg is very labor intensive. When comblned wrth the fact that tall-
growing, undesirable species may be retained or rapidly regrow, hand cutting results in high per
acre costs and shortened maintenance cycles. The lack of herbicide stump treatments to control
sprouting (while warranted under certain site conditions) greatly reduces the long-range
effectiveness of this technique.

-Environmental Impacts:

Buffer Zones: The high selectivity of this technique causes little to no damage to non-target
shrub species. However, the heavy resurgence of stump and root sprouts may cause the loss of
compatible shrub and herbaceous cover over time, as undesirable stems increase in density and
eventually suppress more desirable species.

Visual Effects: The impacts associated with this technique are the clearly defined cut edge of
the right-of-way and the accumulation of drop and lopped or piled brush. These visual effects
may be mitigated on some sites by the retention of desirable vegetation where it exists in the
right-of-way. -

93



Site Conditions Favorable for this Technique: Cuttmg without herbicides and/or tnmmmg may
be proposed when the siteis: = . . . - : .

1. alawn, park, or other highly sensmve area; or . :

- 2. ano-herbicide zone fo protect sensmve resources such as streams ponds lakes,

" orwetlands; or ~

3. a no-herb1c1de buffer zone adj acent to reglstered orgamc farm ﬁelds

(s
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Application: Non-Selective includes cutting and mulching of all vegetation.

Equipment: Large all-terrain vehicles with specialized mowing attachments or a heavy-duty 4x4
tractor with rear mounted brush-hog type mower. -

Limitations: All other vegetation, both desirable and undesirable, is generally cleared by this
operation. Selective management is limited to the operator’s ability to save clumps or patches
of vegetation by driving around them. Rough or rocky terrain cannot be mowed, and the heavy
equipment may cause severe rutting on soft terrain. It does not control root systems and may
result in prolific resprouting. Flying debris creates a hazard, limiting where the method can be
used. :

Buffer Zones: Vehicles should not be used in sensitive resource areas, including streams and
wetlands, unless they are dry at the time of treatment.

Visual Effects: Completely removes all cover vegetation and produces a drastic short-term

effect. Wilted, mulched vegetation, together with some exposed soil and rutting are the primary
visual result of this treatment.-
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Full Discussion of Technique'

Mowmg is a non-selective method that clears and removes all vegetatlon mcludmg trees, -
shrubs, and herbaceous material by mulchxng and dlsposmg of the slash on-site. In some -
instances, the operator may be able to save clumps or patches of vegetatlon but only ona lumted
scale. Trying to avoid numerous patches of vegetation with this large machinery quickly -
becomes unpractlcal and mefﬁcxent and_wﬂl push the cost of _the operatlon_up

Application/Equipment: Mowmg is pnmanly mtended for maintenance of the right-o f-way in
areas that have been deemed to be “too Sensitive” for herb101de appllcatlon or where easement
restrictions prohibit the use of herbicides.  When terrain permits, mechanical mowing is more
economical than hand-clearing methods. However, the lack of root control results in frequent
"recleanng, which then increases cychcal costs. The equlpment includes’ a tracked or rubber- :

tired, all-terrain type vehicle mounted W1t11 a cuttmg device capable of mowing small woody

vegetation.

Limitations: The treatment is hmlted to areas w1th flat to moderate topography and dry sorl

" moisture conditions that will support the vehicle. The site must be free of big stones logs and
large stumps. The hazard of flying debris limits where this method can be used, especially near
lughways or other pubhc use areas where injury or property damage could occur. Land uses such
as pastunng may create problems with fencmg, slash dlsposal and the stubble hmmng the
effective use of this technique. Vegetatlon that has become too big can also mterfere w1th

' eﬁ‘ectrve mowmg

Mowing is more suitable for gas nghts-of-way where the management Obj ectlves requrre the '
removal of all woody materials for cathodic testmg and leak patrols. For example, woody
vegetation can mask a gas leak from detection during routine aerial patrols National Grid
utilizes a three-year, cyclical mowing program to establish and maintain gas nghts-of-ways ina
grassy or herbaceous condition. The higher safety standards together with the need_ for mcreased
acce851b111ty Jjustify the cost of mowmg to mamtam the gas nghts-of-way y' ‘ ‘

Mowing can only be selective by apphcatron In ‘other words the operator may choose not to
mow specific clumps or patches of vegetatlon However since the mower’s cutter head itself
ranges from 6-10 feet in diameter, dependmg on the model, select1v1ty down to the plant level is
- not practical." It is also unpractlcal and inefficient for the opérator to retain numerous patches of
vegetation within the’ nght-of-way ‘The risk of working around poles towers, guy wires, fences,
and other obstructions that ; require frequent backing and turning of the equipment, outweighs
any benefit from vegetation retention. This w111 also i increase the pnce of the treatment toa
point where hand cutting would become more appropnate R

96



Environmental Considerations

Buffer zones: Mowers should not be used in sensitive areas such as streams and wetlands,

unless they are seasonally dry, due to the risk of excessive ruttmg The hazard from flying

debris limits the areas where this treatment may be used, and increases the buffers that are
needed between the mowing equipment’ and highways and other high-use public sites.

Wildlife: Mowing is a non-selective technique that eradicates desirable species as well as
undesirable species. Mowing carries a distinct disadvantage in that it causes drastic change in
the vegetative conditions on the right-of-way. It is one of the most destructive vegetation
management techniques for wildlife habitat.

Spill Potential: Mowing equrpment has a high risk for spllls and leaks from petroleum products
because of the intensity and vibration of the operation, and the numerous hydraulic lines and
fittings that must constantly be monitored and maintained.

Visual Effects: The effects associated with this technique are sha.rply defined nght-of-way
edges, the loss of all ‘woody vegetation, and the sight of shredded brush and stubble on the right-
of-way floor.

Soil Erosion and Compaction: There is an increased risk of soil erosion and compaction with
mowing operations as compared to the other maintenance techmques This occurs due to the
extensive travel along and across the right-of-way with heavy mowing equipment, as well as the
occasional scufﬁng action of the mower along the surface. Both rutting and compaction can be
minimized if mowing is accomplished when soil moisture is low. However, this often means
mowing during the summer months when wildlife nesting and other ROW use is at its peak.

Site Conditions Favorable for this Technique:

Mowing should be specified when:

1. public concemns or easement restrictions prevent the use of herbxcrdes and

2. the cost of hand cutting is prohibitive, and =

3. the site has been or should be mamtalned through mowmg, or

4. the site has extremely dense undesirable vegetatlon that would require high
volumes of herbicide to control, and mowing with a follow-up foliar treatment
would reduce herbicide requirements and control resproutmg, and

5. access witha heavy-duty all-terrain mower unit is feasible.

Note that mowing is the method of choice to maintain gas rights-of-way and allow
access for testing, inspecting, and patrolling.
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h.  Mowing and Cut Stubble Herbicide Application
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Application: Non-Selective cutting and removal of all vegetatibn with concurrent herbicide
application to the cut stubble.

Equipment: Heavy-duty 4x4 tractor with a rear mounted Brown Brush Monitor mower unit.

Herbicide: Selective or non-selective products may be used at rates of approx1mate1y 15-20
mixture gallons/acre,

Limitations: Selective only by application. Rough or rocky terrain cannot be mowed. The
simultaneous cut stubble herbicide application does control the root systems and minimize
resprouting. Flying debris creates limitations on where the method can be used.

Drift: Driftisnota problém with this method due to the enclosed nature of the treatment.
Buffer Zones: Vehicles access into or through areas of sensitive resources, including streams
and wetlands, is not permitted unless they are dry or stable at the time of crossing or treatment.
The use of herbicides shall be avoided within:

e 25-50 feet of streams, ponds, lakes, or wetlands

Visual Effects: Complete removal of cover vegetation produces a drastic short-term effect. A
sharp ROW edge and wilted, mulched vegetation are the primary visual impacts.
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Full Discussion of Technique:

As with conventional mowing, the Brown Brush Monitor is non-selective, clearmg and C
mulching all woody vegetation it encounters The unit is capable of cuttmg stems up to three
inches in diameter and 1mmed1ately wipes'a small quantlty of herbicide onto the freshly cut .
stubble. This equipment may be particularly effective for sites with high- density, undesrrable ‘
vegetation where brownout from conventional foliar methods may-be a problem, or where other ,
methods could actually mcrease herbrcrde Tt may also be effectrve for convertmg m1d~span
wire zone srtes from tall, dense shrub stands to more compatlble herbaceous commumnes '

In'some 1nstances the operator may be able to save clumps or patches of vegetation, ‘but only on’
a limited scale. Trying to avoid or work around numerous patches with this machinery becomes
impractical and inefficient and will increase operation costs. The use of this method is hmrted
by the’ mower deck’s mablllty to cut brush larger than 3 mches in drameter ' ’

Thls method may also be effectrve to convert gas . ROWs that have become overgrown by -
resprouting woody brush, and for establishing or maintaining access routes along electric
ROWs. The use of this equipment, combmed with the cut stubble applrcanon, may lengthen the
mamtenance cycle and reduce future costs on srtes that were erther mowed ‘or cut wrthout o
herbicides in the past.

Application/Equipment: This cut stubble method may be used to maintain sections of the rrght-

of-way that are sensitive to the brownout of conventronal foliar methods by mowmg the '
undesrrable woody growth and 1mmedrately wrpmg a herbicide mixture onto the cut surface
Where terram allows mechanical _mowing is more economlcal than hand-cleanng methods and-
with the herbicide apphcatron resprouting is mmrmrzed The equrpment includes a heavy-duty
4x4 tractor with a rear mounted Brown Brush Monitor mower unit. The mower deck includes a™
separate herbicide application compartment, immediately behind the mower compartment, .
where herbrcrde is w1ped onto’ the freshly cut stubble by a system of brushes -

* Herbicide: The herbicide mrx isa 4 6% mix ‘that is applled at approxrmately is5: 30 gallons/acreT
depending upon density. Either a selectrve or non-selectlve herb1c1de can be employed o
However, selective products that retain grasses or minimize impacts on the remaining
herbaceous communities are preferred At times a non-selective herbicide product may have a.
lower environmental risk or may require less active ingredient per acre and could become the
preferred mixture.

Limitations: "The treatment rs ' limited to areas w1th flat to moderate topography and low soil
moisture conditions to support the vehrcle The srte must be free of large stones logs, and big
stumps The hazard of ﬂymg debns is much Tower with this type of brush mower as compared
to the Iarger hydro-axe type mowers because the drscharge chute better 'directs the slash out and
away from the unit on one side.. However, it still limits the use of this treatment near highways
or areas where public injury or property damage could’ occur. This méthod should not be used
in active pastures when there are label restrictions ‘associated with herbicide use in pastures.
Large sized vegetation, over three inches in diameter, can prevent effective use of the mowing
treatment.
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Environmental Considerations:

Drift: The Brown Brush Momtor applies herbicide to the freshly cut surface by wiping the mix
onto the cut stubble in a separate compartment, immediately behind the mowing chamber. The
application does not mvolve any airborne exposure, thereby ehmmatmg the risk of drift.

Buiffer zones: The Brown Brush Monitor mower shall not be used in sensmve areas such as
streams and wetlands, and the appllcatlon shall observe a 25-50 foot shut-off or buffer zone in
these areas. These buffers can then be hand cut, or hand cut and stump treated with approved
aquatic products in accordance with permit requirements and the parameters discussed with each
method.

Wlldhfe As discussed in the section that describes mowmg without herbxc:de use, the mowmg
technique is non-selective and eradicates desirable as well as undésirable species. Ithasa
distinct disadvantage in that it dramatlcally changes the vegetative conditions on the right-of-
way. Inregards to wildlife habitat, mowing is the most destructive of all the treatments used.

SQI" Potential: Mowmgeqmpment has a high risk for spills and leaks from petroleum proqlucts,
because of the intensity and vibration of the operation, as well as the numerous hydraulic lines
and fittings that must be constantly monitored and maintained.

Visual Effects: The effects associated with this technique are a sharply defined right-of-way
edge, and the sight of shredded brush and stubble on the right-of-way floor. Additionally, the
herbicide application may cause a brownout effect to the remaining herbaceous vegetation
immediately following treatment. This effect is generally short-term, and reduces as grasses and
the herbaceous plants redeVelop within the ROW.

Soil Erosion and Compaction;: There is an increased risk of sod erosion and compaction from
mowing operations compared to the other maintenance techmques This is caused by the
repeated travel along and across the right-of-way with mowing equipment as well as the
occasional scuffin ing action of the mower along the surface. Both rutting and compaction can be
minimized if mowing is accomplished when soil moisture is low.

Site Conditions Favorable for this Technique:

Mowing with a cut stubble treatment should be specified when the site:

1.  hasrequired mowmg in the past and a cut stubble herbicide application is permissible; or

2. is within the wire zone, and mowing with cut stubble would reduce the herbicide .
requirements needed to convert the ROW to more compatible herbaceous species; or

3. 'requlres maintaining or establishing access routes along existing transmission ROWs; or

4.  isan existing gas ROW where undesirable woody vegetation has become a problem
through repeat clearing without herbicides, and

5.  isaccessible with a heavy-duty 4x4 tractor and mower umt is feasxble
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H. Fieid Completion and Repohii‘x‘g‘ b o
, Transmrssron work actwmes for vegetatlon management and danger tree removals
are generally completed by contractor work forces. All contractor work is awarded
based on approved System Purchasing procedures to the low price vendors.

Contractor work completions _are'reported o the field inventory/work completion
report and include site-by-site treatment methods, herbicide use, and treatment
dates. The completed reports are submitted to the Division Forester for entry into
the system wide Transmission Right-of-way (TROW) computer management

~program. An example ofa completed mventory w1th contractor completlons can
be found in Appendrx 8. '
The computerization of this site-by-site data for each right-of-wvay provides -
effective analysis and tracking of work activities and herbicide effectxveness on
each nght-of-way The system further provides a hierarchy of reports, ~ '
summarizing mformatron at the nght-of-way, Regional, Division, or System level,
for each scheduled year or for the entire cycle. These reports include information
about herbicide use, desrrable and unde51rab1e vegetatron densrtres management
costs etc.

I. 'LandownerNotiﬁ'cmion '

National Grid acquires its transmrsston rights-of-way through fee purchase or
easement, providing the right to ‘conduct routine maintenance activities such as
vegetation management, danger tree removal, and ingress and egress. All easement
and fee ownershlp agreements that are made with property owners are documented
';and retamed by the Rrght-of-way Department :

- All retained documents are made avallable to 'affected parties up'on request

- The company strives m every way possrble to maintain good relatrons w1th the
general public as well ‘as adjacent or underlying property owners. As a'matter of
courtesy, reasonable attempts are made to contact and notify nearby residents when
the movement of equrpment or work operatrons may drrectly 1mpact them

National Grid requireés all vegetatron management personnel to comply with Article
33 of the New York Environmental Conservation Law related to herbicide
notification and posting requirements for landowners and the general pubhc These
requirements are directly incorporated into the transmission nght-of-way
Maintenance Specifications. In addition, informational brochures have been
developed to help the public understand the program and the role of herbicides in
vegetatron management Copres of the brochures are mcluded as Appendrx 9

National Grid has further developed an ACCESS database desrgned to 1dentrfy _
individual property owners who request personal notification prior to vegetation
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1.

1.

management activities, including the use of herbicides. In accordance with DEC
requirements, a customer must simply notify the utility in writing that they request
pre-notification and a permanent record will be created in the database. This
system identifies special landowner agreements or land use requirements, including
such activities as organic farming.

Customer Inquiry. and Complaint Resolution
Reporting

Customer inquiries and complaints are initially received through the Customer
Service Center or via customer e-mail on the National Grid website. Inquiries and
complaints are then forwarded to the appropriate Division Forester for prompt
customer contact and investigation.

Assessment

Upon notice of a customer.inquiry or complaint, the Divi_sibn Forester shall
promptly contact the customer to schedule and coordinate a field investigation,
making the first attempt to resolve the concem. Based on initial contact, the
Forester may direct the contractor completing the work to complete an incident
investigation and make the first effort to resolve the i 1nqu1ry in accordance with
the terms and conditions of the contract. When an inquiry or complaint is handed
off to the contractor, the Division Forester shall insure that the customer’s
concemns are promptly, thoroughly, and courteously addressed.

When property damage is involved, a field investigation is performed, and the
Division Forester completes a claims report and forwards this report to the Claims
Department for assessment and resolution with the property owner. If the claim
involves significant property damage or-alleged herbicide misapplication, the
Division Forester shall notify the Manager of Transmission Forestry. In addition,
if the complaint involves regulatory agencies, the Division Forester shall notify
both the Manager of Transmission Forestry and the Environmental Affairs
Department, together with local managers.

Complaints or problems of ux)authorized' dumping shall be handled in accordance
with the Environmental Guidance EG-502, “Unauthorized Dumping" that is
included in Appendix 11.

Program Implemehtation
Determination of Work Force
Transmission work activities are generally completed through cohtracting. Once

the annual work plan is finalized and budgets approved, Division Forestry
personnel together with senior management and labor relations, conduct good
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_ accordance wrth the Natronal Gnd labor agreement

faith discussions with the IBEW Local 97 leadershlp on the use of contractors in

The Manager of Transmission Forestry shall provxde ROW maintenance
specifications, together with iniventories and the necessary maps to initiate the

~ contract bid process in accordance with System Purchasing procedures. National

Grid has implemented a unit’ pnce bid process for maintenance of the ROW floor,
under long-term, multi-year contracts. Specrallzed maintenance work, including
danger tree removal and environmental restoration activities, are generally

~ completed usmg hourly crews ‘that are establlshed through a multi-year bxd

process.

Crew Training

Natlonal Gnd requires all m-house and contract superv1sron to be DEC fu]ly
certified applicators in accordance with’ the provisions of Environmental
Conservation-law 6NYCRR, Part 325. In addition, National Grid requires that
there be at least one fully certified applicator on each crew. This person'is -
generally the crew leader. All other application personnel are required to be
qualified at either the apprentlce or techmman level as deﬁned by these pestrcrde
regulations. : ' .

Certified applicators provide direct supervision to all applicators on each
treatment crew. They also provide required training to commercial pesticide
apprentice applicators. Certified technicians may work under indirect supervision
of certified apphcators when using general use pesticides. Certlﬁed tcchn1c1ans
cannot supervrse or tram apprentrce apphcators - o :

All certlﬁed apphcators and techmcrans are also requrred to complete regular re-
- -certification training, in order to renew their pesticide applicators license:
‘Transmission foresters work with other utilities, as well as the Department of
" Transportation, the DEC, the’ PSC Comell Cooperative Extension, chemical

manufacturing representatives, and other educators to develop and sponsor an
annual refresher training program for nght-of-way applicators known as Category
6 training. This training exceeds the minimum DEC requirements by annually
providing applicators with up to eight hours of training on regulatory updates
landowner notification and posting, and DEC reporting. The training also mcludes
changes and enhanceéments to tréatment methods; and provrdes updated i

- information on new ‘technologiés and products Category 6 is also used to keep

‘crews current with contmumg or new research developments in nght-of-way
’management R - g

. T O A I T Pt
The Manager of Transmrssron Forestry and/or the Drvrsron Forester shall also
conduct annual crew training with all treatment personnel and supervision at the

start of each season. This training reviews the approved application methods,
herbicide mixtures, and criteria for matching a treatment method to the site

103



requirements. It emphasizes attention to environmentally or visually sensitive
areas, and shows how to implement appropriate buffer zones. Special
requirements, such as DEC wetlands or endangered species considerations are
discussed, and DOH public health issues related to drinking water supplies are
identified. The inventory is reviewed to identify site location and treatment
requirements, including any special notes incorporated on a particular site. In an
effort to achieve continuous improvement, the success and the problems related to
previous year’s work are reviewed, with special emphasis on areas of concern
related to public or customer notification, communication, or sensitivity. In the
future this training will also incorporate detailed training in mid-span clearances
requirements, shrub identification, and selective implementation of the wire
zone/border zone concept.

The Division Forester will continuously monitor the success of this training, and
initiate remedial training as required to enhance crew knowledge, skills, and
performance. The success of the Program in achieving these training goals is

- further incorporated into the annual field review process of the Manager of

Transmission Forestry, Division Forester, and the PSC environmental staff.

The emphasis of the training is to inform and educate field crews and their
supervision in the overall goals, objectives, and strategies of this long-range
Program, and insure its successful implementation.

Contract Speciﬁchtions

The Transmission Right-of-way Maintenance Specification is designed to insure
the successful implementation of the terms and conditions of this long-range
management Program. This specification is periodically reviewed and revised to
incorporate program modifications and enhancements. These changes are then set
forth in contract documents and communicated to contractors through the pre-bid
and crew training processes. The commitment of the program to an ecologically

" balanced approach, using highly selective herbicide application methods and

following the principles of integrated vegetation management, are also
communicated to all vendors through the pre-bid process.

Following the award of maintenance activities to the successful bidder(s), in-field
training is conducted by Division Foresters and the Manager of Transmission
Forestry to ensure full training and communication of program goals, objectives,
and strategies, together with specification requirements down to the applicator
level. In order to abide by specification requirements, contractor personnel must

have the ability to distinguish between undesirable and. compatible species.

Various levels of in-house and contractor supervision closely monitor field
treatment activities to insure compliance with the specifications.

104



4. Supervision

The Program requires various levels of respon51b111ty and supervision to be

successful. It also requires all levels of supervision to by actively involvedin the

training, implementation, and monitoring processes. Of these, proper trammg is
‘the most 1mportant element for successful 1mplementatlon

Ve -

Manager of Transmission Forestry

The Manager of Transmission Forestry is responsible for the development and
- implementation of system vegétation management policies and procedures as
defined by this long-range Transmission nght-of-way Management Program
" 7 This includes system over51ght of the measures and actlvmes necessary to meet
the requ1rements of the program

e

‘Division Forester ‘ SR ’ o

The Division Forester is respon51b1e for the ﬁeld 1mplementatlon of transmission
right-of-way management activities'and practtces necessary to accomphsh the
goals, objectives, and strategies of the long-range Transmission nght-of-way

- Management Program 'This includes’ completmg field inventories and/or
‘supervising the inventory reporting process. They direct and supervise all right-
of-way maintenance, clearing, tree trimming, danger tree removal, environmental
restoration, and other related activities within their assrgned va1sron to assure
comphance w1th the specxﬁcauons and the Program '

The Division Foresters are expenenced professronals trained in the 1dentlﬁcatlon
of desirable and undesirable vegétatior. ‘They are fully certified applicators as
defined by the DEC pesticide applicator regulations.

Contract Supervisor

“Each vegetatlon ‘managemeént contractor shall provide a tramed and quahﬁed
supervisor that fully understands the goals, ob_]ectlves and' strategles of the
program, as defined by the specifications. Each supervisor shall be a DEC fully
certified appllcator who is capable of drstmgulshmg between de51rable and
undesirable species. Boeeedl

Sprav Crew Leader

l.. N

"‘Each’ vegetatton management crew shall be directed and coordmated by an on-
- . 'site, DEC fully certlﬁed apphcator ‘who has specific respon51b1hty for direct -
-supervision of those individuals assigned to clearmg and treatrng “The crew
leaders shall be fully knowledgeable in species identification and selective IVM -
- principles and practices.” Spray crew leaders are respon51b1e for assuring that
nozzle operators are trained and proficient in carrying out the ‘specifications. The
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supervisor for the crew leaders is responsible for assuring that each crew leader is
properly handling their duties and responsibilities.

On-the-job Trainin@f Nozzle Operators

Each crew leader spends sufficient time with each new applicator when they start
work to assure they are trained in the appropriate application procedures and
identification techniques. Nozzle operators are trained on the job and are
constantly supervised by the full-time crew leader during treatment operations.

Generally, each site or right-of-way contains a mixture of species that must be
controlled arid others to be retained. The range of targeted species often changes
from site to site along the ROW, with some small tree species and taller growing
shrubs being too tall to be retained under some mid-span sites. These same
species may be compatible at other mid-span sites or along the ROW edge.
Woody plant lists are incorporated into the specifications to serve as a guide in
determining whether or not to treat. It is the responsibility of the crew leader,
together with contractor supervxsion and the Division Forester, to train and
instruct each member of the crew in the proper implementation of the wire
zone/border zone principles and IVM practices. The crew leader generally
accomplishes the site-to-site training by routinely pointing out these species and
clearance differences as the treatment process moves along the ROW.

This method of training has widespread use throughout the mdustry and has
proven highly effective. The degree of effectiveness fluctuates with the degree of
emphasis placed on this issue by supervision. National Grid is committed to
selective treatment following sound IVM and ecological principles and intends for
our applicators to implement practices and procedures that fulfill those objectives.

5. Program Monitoring

The Division Forester is responsible for monitoring day-to-day field maintenance
activities. The frequency of field visits depends upon the type, location, and
complexity of the work.

L. Measurement of i’rogram Effectiveness

The effectiveness of the program is continually monitored, tracked, and reported
through a number of indices, including reliability, costs, herbicide use, desirable and
undesirable densities, and cycle length. Costs are accurately measured by costs per
acre, per year for maintaining the right-of-way over the length of the cycle and life of
the line. Herbicide use continues to be measured in terms of gallons of herbicide
concentrate per treated brush acre. National Grid has used concentrate gallons and
concentrate gallons per acre since it was first required to submit an annual herbicide
use report to the PSC in 1978.
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National Grid is required to submit an annual report to the PSC by March 31 of €ach
year. This report shall include the following:

e A summary of the acres scheduled for each year and the actual acres treated
by line. : ‘

_A summary of the acres treated by techmque

‘A summary of cost per acre by technique.

A summary of herbicide use for each technique. *

A summary of spot trim and danger tree work activities.

A summary of environmental restoration and access road actrvmes

A copy of the tentative work plan for the year ahead.

A summary of acres treated by technique within the ‘Adirondack Park =

A copy of the 2002 annual report is included i in Appendrx 10
M. Regulatlons, Permlts and Approvals |

+ This Program mcorporates the specxal envrronmental and vegetatron management
concems of various Article VII electric and gas projects into the management goals
and objectives of this Program. It will continue to uniformly and consistently apply
industry best management practices for environmental and vegetation management to
all electric and gas transmission facilities, including Article VII projects. Appendix 1
identifies the special Article VII.concerns for each electnc project and Appendrx 2
addresses the gas projects. S .

Appendrx 12 1nc1udes special condrtrons whlch apply wrthm the Adlrondack Park

National Grid policy requires compliance with all applicable federal, state, county,
- and municipal laws, rules, and regulations; and these requirements are mcorporated
_into the terms, conditions, and specifications of all contracts. Article 33 of the New
York State Environmental Conservation Law form the basis for Part 325 and 326 of
New York State Code of Rules and Regulations are regulatlons that pertain to
herbicide use for vegetation management activities. Other pertinent regulatlons
govern herbicide application in wetlands and comphance with endangered specres
regulatrons : L .

Amcle 24 of the NYS Envrronmental Conservatron Law (ECL) covers nght-of-way
maintenance activities in wetlands, while Article 15 of the ECL addresses activities in
other regulated water bodies. A combination of a Standard Activity Permit for
herbicide applications (see below), a General Permit for other "minor” maintenance
activities, and occasionally, a'U.S. Army Corps of Engmeers Natronw1de Permit #3
are necessary before completing maintenance activities in wetlands streams, or other
water bodies. The Army Corp Natronwrde Perm1t 1s needed for fill or excavation
activities associated with the operation : and maintenance of the line, mcludmg
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maintenance, repair, or replacement of culvert and stream crossing devices. New
installations may require a Nationwide 12 Permit, or even an individual permit.

It is the specific responsibilities of the Environmental Affairs and System
Transmission Forestry Departments to ensure and expedite compliance, including
fulfilling any public posting and notification or regulatory permit requirements. The
Company has developed two Environmental Guidance documents to ensure that all
pesticides and herbicides are handled and applied in accordance with the regulations
and that herbicide spills are promptly reported. Copies of the Environmental
Guidance "EG-504, Pesticide and Herbicide Application,” and "EG-202 Herbicide
Spill Reporting" are included in Appendix 11.

The Manager of Transmission Forestry is charged with primary responsibility for
business registration, herbicide training and safety, and annual herb1c1de use reporting
under existing pest1c1de regulations.

The Environmental Affairs Department (EAD) is responsible for maintaining
databases and GIS systems that identify, locate, and protect natural and cultural
resources. They complete the annual permit application for vegetation maintenance
activities in regulated wetlands, and provide expertise and DEC liaison on endangered
species issues. :

1. NYS DEC Herbicide Application Permit for Wetlands

National Grid was the first New York State utility to submit for and receive a
"Standard Activities Permit" for its annual vegetation management program in
regulated wetlands. This process was first initiated by the EAD in 1999, and

* its terms and conditions remain in effect through June 10, 2008.

In accordance with this "Standard Activities Permit,” the Environmental
Affairs Department prepares an annual regulated wetlands permit submittal to
the DEC that includes the tentative annual schedule of lines planned for
maintenance in the year ahead. It will include an electronic geographic
information system (GIS) or equivalent map file that identifies the line route,
road crossing, and other pertinent land features, and the location of regulated
wetlands that are crossed by or in proximity to the right-of-way. EAD shall
also publish any public notice announcements required by the wetlands
permitting process. EAD will obtain the required DEC permit and forward it
to the Manager of Transmission Forestry who will, in turn, distribute it to the
appropriate Division Forester and contract supervisor.

Once field applications begin, the Division Forester provides weekly updates
to the Regional DEC offices identifying lines that are scheduled for work in
that particular week. This report will be submitted to the Regional DEC
Natural Resource Manager and Pesticide Inspector. The report is generally
submitted at the beginning of the week to communicate anticipated work
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_ ~ plans. Actual work can vary from the expected work plan due to changes in
weather condmons crew performance etc.

. NYS DEC Wetlands and Stréams Geteral Pefmit 98-01

In 1998, the EAD negotiated a General Permit for routine utility work
activities with the DEC, replacmg a burdensome process that required

* individual permitting of activities.  This permit was the first of its kind,
incorporating 44 separate maintenance activities into a single permitting
process. ‘Edch minor activity included in this permit is associated ‘with a set of
_ best management practlces and is annually measured for compliance and

- reporting by EAD. The permit is good ‘through April 1, 2003.

. NYS DEC Endangered Species Notification

- EAD shall also prepare & voluntary submittal to the DEC Natural Heritage

Program to provide an electronic GIS or equivalent map file that shows the
line route, Toad crossmgs ‘and other pertinent land features. The Natural
Hentage 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-\vay and then ‘communicaté those l'o'e'atio'ris 'to the Company.

The Environmental Affairs and Transmission Forestry Departments shall then
‘work collaboratlvely with the DEC Endangered Species Unit to determine the
'potentlal risks and benefits of nght-of-way management activities. The

-program's procedures and practnces strive to protect known populations of
threatened or endangered: species so as to avoid and prevent incidental take.
The program is committed to the philosophy that most ROW management
activities will either have a positive effect on eridangered species and critical
habitat, or can be modified slightly to enhance critical resources.

Once a plan of action is identified, the Manager of Transmission Forestry and
the Division Forester are responsxble for tralnlng the treatment crews in the
- appropnate work methods IR -

. Voluntary Department of Health Notlﬁcatlon

The Division Forester shall prepare a voluntary submittal to the NYS
Department of Health (DOH) to commumcate routine transmission 4

" maintenance activities, line locations, treatment methods, and herbicide -
mixtures. The notification shall be provided to the appropriate county or

- region by early spting. “The submlttal shall include a list of lines scheduled for
maintenance in the coming year together with the annual herb1c1de code sheet
that identifies approved treatment methods and herbicides or herbicide tank
mixtures. Copies of the work specifications will be available upon request.
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The plan shall also include a GIS map or other suitable map file showing the
line route, that the DOH may use to identify known publrc water supplies
located near the proposed work. The name and contact number for the
appropriate Division Forester shall be included to provide each DOH officer
with a direct communication point for questions concerning the proposed
work and to help identify well points to the Forester.

Information that is provided about drinking water resources will be
communicated to the field crews by the Division Forester.

In order to insure that “clean” water resupply trucks are used, field crews will
not be permrtted to transport herbicide or other herbrcrde application
equipment on these units. In addition, all equipment used to draw water from
any water source shall be equipped with an effective anti-siphon device or
water break to prevent back flow.

wn

Public Notifcation.and Posting Procedure for Herbicide Application

The program requires comphance with all DEC pestrcrde notification, posting,
and annual reporting requirements through its specifications.

The Manager of Transmlsswn Forestry shall annually secure the required
business registration permits for each Reg10n/D1v1sron The Division Forester
and System Transmission Forester are responsible for submitting the annual
pesticide use re‘port directly to the DEC for herbicide that is applied under the
direct supervision of their license. Each contractor shall submit reports to the
DEC for their application work on National Grid rights-of-way. They shall
also provide sufficient, timely reports to the Division and System Foresters to
enable preparation of all work completron, herbicide use, and annual PSC
reports. |

6. ISO 14001 Considerations

In preparing the Company for ISO 14001 certification of its transmission and
distribution system, the above regulatory requirements have been summarized
into a Corporate Environmental Guidance document. A copy of this
document is included in the Company’s Electric Operating Procedures and is
available for review on the Company’s web page.

N. Testing of New Material and Mixtures
National Grid is committed to use only properly labeled herbicides the have been

approved for the specific uses by the appropriate state and federal authorities, and to
use them in a prudent, economic, and environmentally conscious manner.
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Under approved experimental conditions, National Grid has and will continue to field
test and research promising new herbicide and non-herbicide products, treatment
methods, and application equipment for approximately two growing seasons. Upon
successful field testing, new products, tank mixes, methods, or equipment will then be
introduced into the program on a more operational basis. The Manager of
Transmission Forestry will cooperate with suppliers, researchers, and others to
design, apply, and evaluate field tests.

. Research

The success of vegetation management programs in New York today is directly

" related to the research that has been jointly conducted through ESEERCO over the
past two decades. The importance and role of research in the development of this
Program is integrated throughout this document and a complete summary of the
ESEERCO and National Grid funded research is included in Appendix 4.

National Grid will stay abreast of regional and national research developments related
to the environmental and ecological benefits of herbicide use, as well as and the -
impacts of various herbicide and non-herbicide treatment alternatives. Where gaps in
right-of-way management knowledge and data exist that may improve Program
performance, we will seek strategic research partners from across the state and the
region to share and equitably distribute the benefits and economic burdens of
research. ‘

. Program Review

While the program is under continuous review and improvement, National Grid will
periodically review and assess the plan no less than every six years or two complete
treatment cycles, which ever comes first. Areas of assessment will include but not be
limited to reliability, cost, herbicide use and complaints. Any changes proposed to
the plan will be brought to the attention of DPS Staff. Staff will refer those minor
-changes, which will not cause significant adverse impacts to the environment
(including public health) or reliability, to the Secretary of the Commission. All other
changes will be considered major and will be referred to the Commission for action -
pursuant to the State Administrative Procedure Act.
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70137 AugustB 1983
. 26465 February? 1975 -
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o 26251a rebruary 8 1974
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.26?51c February 8, 1974
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WESTERN REGION ELECTRIC TRANSMISSION LINES:

HOMER CITY - STOLLE 37 (Case 26520) {Homer City — Stolle Road 37}

There are no specific issues that are not folded into the current long-range ROW
Vegetation Management Plan for this 37.5-mile 345 kV facility.

FINLEY [sic FINDLEY] ROAD - FALCONER (Case 26573) { DUNKIRK ~ FALCONER
160)

There are no specific issues that are not folded into the current lorig~r€mge ROW
Vegetation Management Plan for this 27-mile 115kV line off the DUNKIRK - SOUTH
RIPLEY 68 line.

SOUTH WELLSVILLE — ANDOVER (Case 26729} (WELLSVILLE — ANDOVER 541)

There are rio specific is#ues that are not folded into the current long-range ROW
Vegetation Management Plan for this 11-mile 115 kV line.

CENTRAL REGION ELECTRIC TRANSMISSION LINES:

ADIRONDACK LINE (Case 26923) {Tower 15 to Warrensburg aka WARRENSBURG —
SCOFIELD ROAD 10_and NORTH CREEK - WARRENSBURG 5}

ITEM 1: The Case directed that in the section of tlus 37 5-mile 115 kV line between
Tower 15 and the saddle between Swears Mountain and Birds Nest Mountain, identified
as visually sensitive, specific treatment plans were to be described for each future
management cycle.’
ACTION: The Company will satisfy this requirement pursuant to GOAL D
OBJECTIVE 1 of this revised long-range right-of-way vegetation management
plan.

ITEM 2: The Case precluded the Company from using foliar applications of herbicide.
ACTION: The Company will not use high volume foliar applications on these
sites. It will manage vegetation in accordance with revised long-range right-of-
way vegetation management plan GOAL D, OBJECTIVE 1 and the site selection
criteria for highly selective low-volume (backpack) or stump treatment methods.

COFFEEN STREET ~ WEST ADAMS 2 (Case 70073)

There are no speéiﬁc issues that are not folded into the current long-range ROW
Vegetation Management Plan for this 14.2-mile 115.

COLTON - DENNISON 4&S5 (Case 70137) {DENNISON — COLTON 4 & 5}

There are no specific issues that are not folded into the current long-range ROW
Vegetation Management Plan for this 27.2-mile 115 kV line.
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INDEPENDENCE — SCRIBA 25 — CLAY26 (Casé 02-T-0114)

ITEM 1: Order Ne 28 for this 29-mlle 345 kV line stated that there shaII be no
.brushhoggmg or mowing within a DEC regulated wetland except where.the treatment
site is dry at the time of mowmg, and as  provided in the EM&CP or long term right-of-
way management plan approved by the Commission.”

ACTION The Company will not mow in wetlands rf wet.

LAKE COLBY — LAKE PLACID (Case 27290)  {LAKE COLBY- LAKE PLACID 3}

ITEM 1. 1: An Order precludes the use of herb1c1des ina sectlon of thls lO 3-mile 115 kV
Tine in the Four Corners “Forever Wild” Area, making reference to a ‘Temporary
Revocable Permit needed for that vegetation management. - . .

ACTION: The Company will not apply herbicides between Structure 82 and

- Structure 83. , , :

MCINTYRE — BROWNING (Case 26465) {ALCOA —’NORTH'(‘)’GDENSBURG 13-
MCINTYRE 8}
- 1TEM 1: An Order restricted the use of herbicides near Stieam crossings on this 38.5-mile
115 kV line based on NYSDEC concemns. . .
" ACTION: The ROW Vegetatron Management Plan contams an explicit
* discussion of wetland and streamside buffer zones for herbicide application.

Applications will be conform to our long-rarige ROW Vegetation Management
Plan and NYSDEC Standard Actlvmes Perrmt T :

ITEM 2: An EM&CP restncted the use of stem folxar herblcxde treatments on certain

......

supercedes the individual plan, and identifies the criteria by which site-specific
treatments are 1mplemented

Hre

NINE MILE 2— SCRIBA 23 (Case 70068) {Nme Mlle 2 Scnba 23 Volney 20 & 21}

" ITEM1: An Order required that brushland was to be retained from 100 feet west of the

rail line and south of Lake Road for a distance of 50 feet. v b
ACTION: The Company w1ll retam a scrub shrub vegetatrve screen in front of
the Scnba Substatlon o

oy
b

ONEIDA - CORTLAND 3 (Case 70346) '

There are no specific issues that are not folded into the current long-range ROW
Vegetation Management Plan for this 45 miles of 115 kV ROW.

VOLNEY - MARCY 19 (Case 26251a)

ITEM 1: The line is constructed on a NYPA easement.
ACTION: The Company acknowledges

ITEM 2: “No herbicide’ use restrictions are placed on sections of the line in accordance
with NYPA rules.



ACTION: The Company has identified these segments and their special
treatments inour operating documents and inventories.

ITEM 3: Several long-term R&D pro;ect commitments have been made in Oneida

County segments '
ACTION: The Company has identified these segments and their specxal
' treatments in our operatmg documents and 1nventones

OSWEGO — DEWITT (Case 26251b) {CLAY - DEWITT 13; OSWEGO — LAFAYETTE 17)

There are no specific issues that are not folded into the current long;range ROW
Vegetation Management Plan for this 50-mile 345kV line that was approved with several
others in this Case

OSWEGO = VOLNEY 11&12 (Case 26251c)

There are no specific issues that are not folded into the current long-range ROW
‘Vegetation Management Plan for this 13.5-mile facility that was approved with several
others in this Case.

DEWITT - LAFAYETTE 22 (Case 26251d) {LAFAYETTE -~ DEWITT 22}

This 345 kV line was compartmentalized in this Case. On this segment there are no
specific issues that are not folded into the current long-range ROW Vegetation
Management Plan.

LAFAYETTE — OAKDALE 4 (Case 26482) {LAFAYETTE — DEWITT 4}

There are no Spec1ﬁc issues that are not folded into the current long-range ROW
_ Vegetation Management Plan for this 40-mile 345 kV facility.

EAS TERN REGION ELECTRIC TRANSMISSION LINES:

NEW SCOTLAND - REYNOLDS ROAD 3 &17 (Case 26423) {REYNOLDS ROAD —
ALPS 1}

There are no specific Article VII requirements or conditions affecting vegetation
maintenance for this 12-mile 345kV facility. Vegetation management shall conform to
the System-wide plan.
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Case Number and Date

70079 Jiily 16, 980

:89-T-042 December 18, 1990_
'89-T-058 July 12, 1990

192-T-0252 August 20, 1993 -

192-T-0271 July 19, 1993

_~r 91-G-0532 March” 15 1993 o

"'91-T-1093 ‘March 17 1992 P

90-T-054 Septericer , 1990 | B

—— ot a—————— ——

. '26458 November 8 1973

70134 Apiil 50,1983
170248 October 31, 1984
‘ :90-T—0834 ‘March 7, 1991

=9o-T-1133 May9 1991 )
©92-T-0401 July 7, 1992
- :192-T-1207 April 7, 1993
101-T-1160, PENDING

a— .‘ . :

" "GAS CASES

' " |ROTTERDAM - CHARLTON ~

Specific - S !
Fleld Case Name Facllity Operating Name : !
- Conditlons S - 4 : . _ !
B COMMISSARY CREEK PIPELINE 31 (Commissary Creek) T T
" Yes” " "|HOLCOMB ROAD - CARTHAGE _ |PIPELINE 56' (James River Paper CoGen) o
“"Yes  |{HALLROAD-OSWEGO PIPELINE 58 (Hall Road — Oswego) i
Yes  |PHOENIX - SCRIBA- OSWEGO |PIPELINE 63 (Sithe independence)
Yes ~ |CROGHAN - WILNA' PIPELINE 64 (Iroquois Tap - Cadhage)
~No BRISTOL MEYERS SQUIBB PIPELlNE 65 (antol CoGen)
“No T T VICKERMAN HILL - lLiON PIPELlNE so (Vlckerman i = lllon) o -
. Yes SHERRILL PIPELINE 61 _(Oneida Co-Gen) . ‘“‘ T "
g S o
T Ne T g:ﬁf\s'rom SOUTH GLENS PIPELINE E-31 (Glck Road) "{'A i
""No ~ . - |FREEMANSI BRIDGE ™ 7T 'PIPELINE (3 BAT T T e !
“No " [ROTTERDAM - GE PIPELINE E-7-7 (Rotterdam -GE) T o
" No . | soum GLENS FALLSIKAMINE "|PIPELINE E-12-9 SOUTH GLENS FALLS/KAMINE SERVICE
: ) (KammelBesicorp South Glens Falls)
TTTNe : SCHODAK FORT ORANGE PIPELINE  E-32 (Schodak ~ Fort Orange) 3
"No ' {BASFIHadson” o ' |PIPELINE E-35 (BASF/Hadson) , - "' T
~Yes™ - INDECK = CORINTH . |PIPELINE E-33 (Indeck — Connth)
- P'I'P'ELINE E-36 -

St - - L




CENTRAL REGION GAS TRANSMISSION LINES:

PIPELINE — 31 (Case 70079) {COMMISSARY CREEK - ONONDAGA HILL REROUTE}

There are no specific vegetation management restrictions.

PIPELINE 65 (Case 91 G 0592) {Bristol Meyers Squibb}

There are no speCIﬁc vegetation management restnctlons

PIPELINE 56 (Case 89-T-042) { James River Paper CoGen aka WATERTOWN -
CARTHAGE} ‘

ITEM 1: Order Ne 30 precludes brush hoggmg or mowing within a NYSDEC-regulated
wetland except where the treatment site is dry at the time of mowing.
ACTION ‘The Company will not mow.in wetlands if wet.

PIPELINE 58 (Case 89-T-058) {HALL ROAD - OSWEGO}

ITEM 1: Order Ne 29 of this 12.5-mile facility restricted herbicide usage in buffers or
wetlands.
ACTION: The Company will adhere to Objectives and Criteria of the current
long-range ROW Vegetation Management Plan.

ITEM 2: Order Ne 30 precludes brush hoggmg or mowmg within a NYSDEC-regulated
wetland except where the treatment site is dry at the time of mowing.
ACTION: The Company will not mow in wetlands if wet.

PIPELINE 63 (Case 90-T-0252) {SITHE INDEPENDENCE}

ITEM 1: Order Ne 1(g) of this 27-mile fac1hty precludes brush hoggmg or mowing
within a NYSDEC-regulated wetland except where the treatment site is dry at the time of
mowing.

ACTION: The Company will not mow in wetlands if wet.

ITEM 2: Order Ne 32(a) restricted herbicide use to following practices used on electric
ROW’s. _
ACTION: The Company will adhere to Objectives and Criteria of the current
long-range ROW Vegetation Management Plan.

PIPELINE 64 (Case 92-T-0271) {Iroquois Tap - Carthage}

The restrictions this 14.8- mlle facility mirror those given above for PIPELINE 63 (Case -
90-7-0252). -

PIPELINE 60 (Case 91-T-1093) {VICKERMAN HILL - ILLION}

There are no specific vegetation management restrictions.

PIPELINE 61 (Case 89-T-0594) {ONEIDA COGEN}




ITEM 1: Order Ne 1(g) of this 5,750-LF facility precludes brush hogging or mowing
within a NYSDEC-regulated wetland except where the treatment site is dry at the time of
mowing.

ACTION: The Company will not mow in wetlands if wet.

EAS T ERN REGION GAS TRANSMISSION LINES:

PIPELINE — GE (Case 70248) {ROTTERDAM - GE}

There are no specific Article VII requirements or conditions affecting vegetation
maintenance for this 1400 LF facility that is mostly beneath pavement on GE’s complex.

FREEMANS BRIDGE (Case 70134) {PIPELINE E-8A}

There are no specific vegetation maintenance restrictions on this 1070-foot facility

PIPELINE E-31 (Case 26458) {Gick Road aka Saratoga — South Glens Falls}

There are no specific vegetation management restrictions.

PIPELINE E-32 (Case 90-T-1133) {Schodak — Fort Orange}

There are no specific Article VII requirements or conditions affecting vegetation
maintenance of this 2.7 miles long facility.

PIPELINE E-33 (Case 92-T-1207) {Indeck - Corinth}

The restrictions this facility mirror those given above for PIPELINE 63 (Case 90-T-
0252).

PIPELINE E-35 (Case 92-T-0401) {BASF/Hadson}

There are no specific vegetation maintenance restrictions on this 1.8 miles long facility.

PIPELINE E—7-1(Case 70248) {Rotterdam - GE}

There are no specific vegetation maintenance restrictions on this 1400-foot facility.

PIPELINE - SOUTH GLENS FALLS/KAMINE SERVICE (Case‘90~T-0834)
{Kamine/Besicorp South Glens Falls }

There are no specific vegetation maintenance restrictions on this 2050-foot facility.

PIPELINE E-36 (Case 01-T-1160) {Putnam Road - Charleton)

Pending (on Spier Falls - Rotterdam 115 kV ROW)
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Executive Summary

{ .

As a matter of public safety and system reliability, electric utility rights-of-
way (ROW) vegetation managers have a continuing need to preclude the
establishment and subsequent growth of tree and tall woody shrub species that are
capable of growing up into or even close to overhead electric lines. The members
systems of the Environmental Energy Alliance of New York (EEANY)
Transmission & Distribution (T&D) Committee employ the process of Integrated
Pest Management (IPM) to ensure that tall growing trees and woody shrubs do not
interfere with these crmcally important electric power transmission facilities. IPM
balances the use of.cultural, biological, physical -and chemical procedures for
controlling undesirable tall growing. woody species on utility ROW. These IPM
procedures, as practiced by the New York State electric utility industry, can be
more appropriately referred to as an Integrated Vegetation Management IvMm)
strategy. One of the important components of the IPM/IVM process is the selective

use of herbicides to curtail the growth of undesirable tall growing species while

preserving, to the extent practlcal the lower growing vegetation on the ROW to act
asa blologlcal deterrent to the future re-establishment of trees.

The EEANY Land Use Subcomrmttee ‘members have been practicing IVM
policies and programs for well over two decades on those portions of the
approximately fifteen thousand circuit miles encompassing over one hundred thirty
thousand acres of overhead transmission line ROW that require the vegetation to be
managed. IVM is an envuonmentally compatible activity that is cost effective and
has all the elements of a conscientiously applied IPM strategy This paper discusses
the apphcatxon of IPM to. contemporary electric  utility ROW vegetation

management practlces in New York State today as a truly ecologically based
approach to pest management.
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" -the transmrssron of electric energy.

APPLICATION OF INTEGRATED PEST MANAGEMENT '

- 'TO ELEC’I‘RIC UT]LITY RIGHTS-OF-WAY VEGETATION MANA‘GEM.ENT

Integrated Pest Management (IPM) is a process that balances the use of cultural btologtcal physrcal
and chemical procedures for reducing pest populations to tolerable levels. Rather than relying solely on |
- chemicals (or eliminating chemicals completely) IPM seeks to produce a combmatton of pest control options that
are compatible with the environment, economtcally feasible and socially tolerable. The control of vegetation,
i.e., the contemporary management of vegetation, ‘on electric utility line rights-of-way (ROW)' readily '
accommodates itself to an IPM process. This paper describes how the member electric systems of EEANY T&D
Committee have been actually practicing an IPM | strategy “for about two decades. However that strategy can be
more appropnately referred to as an Integrated Vegetatton Management (IVM) strategy

BACKGROUND o -f‘»'s"
In New York State after a forested landscape is cleared or whena cultxvated field is abandoned the
natural vegetation type that will ulttmately re-occupy the site and dominate the area will be tall growing trees

_ When the cleared area is an electric utility ROW, these resurgent trees can grow too close 1o the overhead -

*. electric lines. When this occurs, there is the potentral for an electncal discharge from the electric line through
.the air to the tree and then to the ground.: :This is known as a "line to ground fault” or “flash-over " “The result of
.alineto ground fault is an instantaneous break in electric service and a potentrally very dangerous situation on
- the ground in the immediate" vrcxmty of the hxgh voltage dtscharge Therefore, as a matter of public safety and

- system reliability, utility ROW vegetatron managers have a continuing need to preclude the establrshment and
subsequent growth of those tree species mcludmg some tall growing woody shrubs that are capable of growing

"+ into or even close to the electrical lines.? “Utilities ensure that tall growing spectes do not mterfere wrth electnc

lines by committing to a long-term ROW vegetation management program ’

INTEGRATED VEGETATION MANAGEMENT AS AN IPM STRATEGY

" IPM has been deccnbed asa system of resource management that attempts to minimize the mteractron
. between the pest and the management system through the integrated use of cultural, biological, physical and
"chemical controls. Implementatton of an IVM program utlltzmg modern ROW vegetation management
techmques meets this definition completely; IVM is a system of resource (vegetatton) management that
minimizes interaction between the pest (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 _(herb_icides) controls.

Utilities use three general routine procedures ét:or'remoying tall growing trees from the ROW: (1)
mechanical methods such as mowing with large machines and hand cutting with chainsaws, (2) chemical
" treatments, i. e the selectrve appllcatlon of herbtcndes and (3) combmatnons of both mechamcal and chemrcal
methods. ' LT
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Mechamcal methods of tree removal alone wrll clear the ROW of tree stems temporarily. However,
employment of these mechanical methods allows trees to physiologically respond by regenérating quickly from
the energy reserves contained in their undisturbed root systems. This tree regrowth occurs through such
- - mechanisms as "stump sproutxng and/or in some specxes "root suckenng ‘This regeneratxve capacrty is |

charactenstlc ‘of vmually all hardwoods e g maple, beech brrch aspen, oak ash cherry, etc. and is i

v
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R Electnc uuhty ROW are stnps ot' land, l'rom 30 yards to over 300 yards in wxdth that are used by electnc uttlmes as comdors for

1 The electrical facilities being discussed herein are for the most part high voltage transmission lincs and only those lower voltage
distribution lines that have a discemible cleared ROW. There are more than 15,000 circuit miles of overhead transmission lines at or above
34.5kV belonging to the member systems of EEANY, ROW vegetation management under these electric transmission facilities is quite
distinct from roadsnde trec trimming around drstributton lines and lhese street tnee-pmnmg opemtrons are not the sub_ject of this paper

-3 Hardwood isa eonvent:onal term for all deelduous (broad-leaved) trees belongmg to the botameal class “Angxosperm

Softwoods, also commonly referred to as evergreens and conifers, belong to the botanical class “Gymnospermace” (and are practically confined

to the order “Coniferac™) do not passes this regenerative trait (with one lone partial exception in the northeast —young pitch pine), and once

cut below the lowest whorl of live branches will not resprout,



particularly pronounced in the juvenile or sapling stage of tree maturation resulting in the eventual production of
many more stems than were originally cut. By drawing upon the food reserves in their undisturbed root systems
and through a series of complex compensatory physxologlcal plant responses, the resurgent growth from the
remaining portions of the tree (stump and/or roots) is actually enhanced when a tree stem is severed. It is
through the production within the plant of naturally occurring stimulatory substances together with the loss of
growth inhibitors (caused by the removal of the above ground growth centers) which then exert their influence
on the remaining vegetative structure to promote excessive new tree growth. These new, more numerous stems,
growing much faster than when left uncut, (e.g., five to ten feet or more the first year after cutting) makes

- subsequent tree removal from the ROW more frequent, laborious, hazardous and costly

The selcctlve applxcatxon of herbxcxdes to only the tall growmg target tree species can in most instances
eliminate completely the resurgent tree growth problem because the herbicide when properly deposited on the
target species translocates throughout the tree (including the root system) and arrests all future growth and
development, i.e., killing the entire target plant not just temporanly removing the above ground portion;
Selective herbncxde application involves two general techniques:* a basal application to the lower stem of the tree
and a foliar application to the leaves. Selective apphcatlon of herbicides only to the targeted tall growing species
allows retention of nearly all the desirable low growing vegetation on the ROW. The elimination of the tall
growmg trees from the ROW will also encourage the further growth and development of all the indigenous low
growing woody shrubs, herbs (forbs and grasses), fems, etc. by removmg the trees that would otherwise begin to
directly compete with and eventually "crowd out” the low growmg species over time. With effective minimally
disruptive tree removal, these lower growing desirable plant species will expand into the ROW areas formerly
occupied by trees and produce a thick dense plant cover that will discourage the invasion of new tree seedlings
and/or the future growth of any remaining tree seedlmgs These desirable low growing plant communities act as
the “bxologlcal controls” in this IPM/IVM scenario. The establishment and the preservation of these low
growing plant communities on ROW serve to reduce over time the amount of work required and cost incurred by
the utility to maintain the ROW each treatment cycle while coincidentally diminishing the amount of herbicide
necessary for adequate coverage of the target species.

Mechanical and chemical controls are often used together with favorable synergistic results. For
instance, a tree is manually cut with a chain saw and the resulting freshly severed stump is treated with a
herbicide formulation to prevent resprouting. This procedure removes the immediate physical threat to the
overhead electrical line as well as the future tree growth with little dxsruptxon to the surrounding desirable plant
cover while requmng very limited use of herbicides in a highly efficacious spot application.

ESSENTIAL ELEMENTS OF AN IPM STRATEGY )
ILLUSTRATIONS & EXAMPLES

Traditional IPM programs consxst of five basic elements: (1) preventxve measures, (2) blologxcal
‘controls, (3) monitoring, (4) assessment, and (5) control measures. These essential elements of a sound
IPM/IVM program are illustrated in the following examples.

L Preventive Measures

When the land use of aROW i is altered to preclude the estabhshment and growth of trees, the utlhty has
little, if any, ROW vegetation managemem activities to perform. This advantageous situation occurs when a
ROW fee owner or adjacent land owner productively uses the ROW in a manner compatible with the electrical
facilities, and this use usurps the potential development of tall growing trees. The most common ROW multiple
. uses often involve various types of agncultuml activities, i.e., crop production, pastures for grazing livestock,

‘ Many variations of these two tcchmqucs exist.

it should be notcd that most agncultural pursunts require the use of significant amounts of various pesucxdcs, ¢.g., insecticides,
fungncxdcs, herbicides, etc. on an annual basis. Thus, the total quantities of pesticide applications will often dramatically
increase on those ROW areas convened to farmland as compared to the spot treatments of herbicides evcry four to seven years
by the uuhty
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and within certain herght hmxtatrons even Christmas tree plantations and some types of orchards Those agrarian
activities, as well as many other types of allowable industrial, commercial and residential ‘multiple uses, which
effectively curtail the opportunity for; any tall growmg vegetation to become establtshed can thus eliminate ~*'
completely the burden for any ROW vegetatxon management by the utility. However, any use of the ROW that
allows even one tree capable of gmwmg up into ‘the electrical lines, e.g., hedgerows between cultxvated f elds,
requires due diligence by the utility to prevent an ‘electrical discharge.

2. Blologlcal Control

[
.y

“One of the pnncrple goals of ROW vegetation management is to promote low § growmg relatively stable
(long lived) plant communities, which consnst of numerous specres of woody shrubs, herbs  (forbs and grasses),’
ferns, etc. on the ROW.  These low growing plant communities are a very desirable ROW accessory in that they
inhibit both tree establishment and their subsequent growth by directly competing with the tall growing specres
* for the available site resources (sunlight, water, and nutrients). Thick low-growing plant communities, which
hinder tree seed germination and the early development of the undesuable tree seedlmgs and small tree saplmgs,
_aet as the btologreal control agents m tlus IPM/IVM strategy

, 'Ihere may even be some mdlrect brochemncal interactions, called allelopathy, occurring among various
- plants that result in a chemical competition of sorts between certain lower growing desirable ROW species and
some of the tall growing tree species. Allelopathy has been defined as the influence of one plant on another via
the production of natural growth inhibitors. Currently there exists only a limited understanding of this ability of
plants to produce and release phytotoxic substances that can then be translocated to other plants and used to
curtail certain critical physiological plant functians such as growth and reproductxon “Thest naturally occurring
~ "herbicides" offer yet another potential beneficial aspect of the blologrcal controls in assnstmg the ROW
vegetatron manager to curb the spread of the undesrrable tall growmg trees fo AR

In addmon to therr tmmedlate beneﬁts to the utrltty of reducmg the undesuable tree populatron, these
: low growing plant communities offer an assemblage of plant species that provide diverse and productive habitat
- conditions for a wide variety of wildlife, e.g.; birds and mammals. Managed ROW creates habitats that provide
wildlife food and cover values that are remarkably different, and oftentimes surpassing, those of the neighboring
. forest. Also, this juxtaposition of two different, but complementary plant communities (one perpetually kept in a
low growing condition and the other usually a forest) produces what is known as the "edge effect.” This effect
enhances wildlife profusion, i.e., abundance and diversity, in the boundary area transition zone (ecotone)
between these two distinct habitat types. Some of the new and more numerous wildlife species attracted to these
enhanced ROW created habitats provide yet another beneficial function of further reducing tree establishment
and growth through their collective herbivory,e. 8 browsmg by deer and rabbits on young trees, gxrdhng of tree.
seedlmgs by voles, and tree seed predatron hy mice. -

3 Momtormg T ’ . : BRI . - Coa
E As exphcxtly called for inan IPM program, momtonng of the pest populatron mvolves the followmg
.items:. : .

- Regularly checkingthe area : . : LT L
‘- Early detection of pests .o~z - - o L

-Proper identification of pests .~ - .. ¢ PR S S
‘= Noting the effectiveness of blologlcal controls : R

The ROW vegetation managers of the EEANY member systems routinely carry out all of these

monitoring activities as an integral part of their electric utility ROW vegetation management programs.
“ . Monitoring procedures have been mtegrated into the NYS Public Service Commission approved "Long Term
ROW Management Plans” developed by each member system. Monitoring activities include an evaluation of the
previous treatments to determine overall program effectiveness as well as the current condition of the ROW so as
to ascertain when the next treatment should occur and by what means. All of these procedures are part of a
sound IPM/IVM strategy ROW throughout New York State are regularly inspected to détermine the height and
density of the tall growing target trée species as well as the condition of the lower growing vegetation. =
Inspection results help determine, to a large extent, the timing and type of ROW vegetation treatment that the
utility implements.
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. These t' eld inspections also serve another important function, i.e., the fulfillment of a quallty _
assurance/quallty control (QA/QC) program. This QA/QC component of the ROW vegetation management
program provides feedback as to the conduct of the field crews regarding their adherence to the work
specifications as well as to determine the longer-term efficacy of the treatments. In addition to the routine utility
monitoring, the Departmcnt of Public Service staff annually inspects the results of the company ROW vegetation
management programs to insure compliance with all applicable regulatory mandates.

Identifying the undesirable tree species is a critical component of an IPM/IVM program. With hundreds
of species present on a ROW, all vegetation treatment personnel must be sufficiently knowledgeable of plant
specxcs to enable them to readily distinguish between target trees to be treated, and all non-target desirable low-
growing species to be left as undisturbed as possible. Based upon field inspections, the type of vegetation
treatment will also be determined in large part by the distribution and abundance of the lower growing species.
For instance, when thickets of shrubs, such as viburnums or dogwoods, are present together with only a few
target tree stems, the highly selective stem specific application of herbicides would produce the most acceptable
results. The extensive use of mowing for example over such a ROW segment containing only a few target
species would be quite disruptive to the existing desirable low growing vegetative cover. Such an ecological
disturbance would unnecessarily leave the ROW in a much more open and vulnerable condition thereby actually
enhancing the ROW site conditions for the eventual re-establishment of undesnrable trees as well as significantly
reduce 1ts aesthetic and wildlife values.

4. Assessment

. Assessment is the process of determining the potential for pest populations (target trees) to reach an
intolerable level. For ROW vegetation managers, the most opportune time to eradicate target trees is well before
they reach the height of the overhead electrical lines. From an assessment perspective, an effective IPM/IVM
strategy needs to: (a) prevent any interruption of electrical service and avoid risk of injury to the public, (b) treat
the target species at their optimum height range as they emerge from the lower growing plant cover (at this stage
they can be conveniently treated with limited amounts of herbicide so as to achieve the highest degree of control
possible), (c) cause the removal of the target tree species before they become tall and dense enough to begin to
crowd out and adversely alter the composition, structure and density of the desirable lower growing vegetative

- cover and (d) minimize any direct disruption by the treatments themselves to the existing desirable ROW plants
so they continue to occupy the ROW and function as biological controls.

5. Control Measures

IPM strategy dictates that once a pest population has reached the intolerable level action should be
taken. Typically, under an IPM program, chemical pesticides are used as a control measure when no other
strategies will bring the pest population back under the economic threshold. In fact, the success of IPM often
occurs by waiting until a pest population reaches this threshold and then often hinges on the availability of a
pesticide to bring the pest population back under control quickly. For ROW vcgetatlon management the pest
population consists of only the target tree specxes that meet certain critical height® characteristics. Only those
trees that have emerged from the lower growing plant "canopy” need to be selectively removed; thus many. very
small tree seedlings may remain untreated, submerged within the low-growing plant community on the ROW.
Most of these small tree seedlings, left fuily submerged within the dense low growing understory vegetation, will
never fully develop into trees as they will succumb to the surrounding competitive pressures of the lower
growing desirable vegetation and its associated biotic agents, e.g., animal herbivory. An additional positive
attribute of this biological control feature occurs when those few remaining target trees that finally “escape” from

f S .

¢ This “critical tree height™ is determined “clectrically” by the distance between the tip of the tree and the overhead electric line with
consideration for the voltage of the transmission facility, at any ngen point on the ROW, The higher the line voltage the more clearance that is
necessary around the conductors which is often referred to as the wire security zone. For instance, 2 765 kV line requires a grc:ner wire security
zone distance (about 10 feet more) than 2 345 kV line needs. Also, as the voltage of the transmission facility increases the minimum wire
distance from the ground likewise increases, - The minimum conductor sag at mid-span allowed for 2 765 kV line is about 50 feet from the
ground whereas 2 345 kV line only requires a height of around 30 feet from the ground. Finally, the location of the tree on the ROW will
determine the distance to the conductors and the resulting allowable maximum tree height that can be tolerated at that particular pomt. Trees
located near the edge of the ROW or close to tall towers can be allowed to grow taller than their compatnos located in the center portions of the
ROW near conductor mid-span which is within the area of maximum line sag, i.c., where thc lmc is clos&st to the ground.
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the low growing plant communities only do so after a considerably longer time period than would normally . .
happen under relatively (open) unencumbered circumstances. This helps to extend t.he duration between ROW
vegetattontreatments L T oy

.. The choice of treatment techmque as well as the exphcxt mode of apphcatlon to ensure adcquate control
of the target tree species are also important aspects of selective ROW vegetation management that uniquely
qualifies IVM as an IPM approach.- As part of an IPM/IVM program, herbicides are used only to treat individual

_tree stems or groups of target trees, and no aerial or indiscriminate ground broadcast (blanket) applications .-

(uniformly spraying the entire ROW) are used in New York State today. Herbicides that are used on ROW are .

“matched to site-specific characteristics and target species, and the products are selected from dozens of -

commercially available materials based upon various attributes such as efficacy, toxicity, cost, etc. Furthermore,
once a specific herbicide(s) is selected for application, its efficacy can be further enhanced (and its o
environmental impact minimized) by proper timing and selection of the most suitable method(s) of treatment’ K
(including integration with mechanical controls) together with choosmg the most appropnate formulatton and
dosage rate. : S t : . ,

- “The option of non-chemtcal mechamcal clearmg of the ROW by hand cuttmg thh charnsaws, mowmg

.wrth large machines like a hydro-ax or even using massive earth moving equipment in a stump/soil shearing

operation, is most always an available altematwe These physical methods of tree specxes removal are used for
those ROW segments occupied by or located close to sensitive land uses or containing special resources that -
have been determined to be vulnerable to the application of herbicides. These designated ROW locations can be
granted this extra protection through the judicious use of "no spray zones" or "set back distances" which are
often referred to as "buffer zones” where herbicide use is not allowed. The determination not to use herbicides:
can be made by the ROW manager ona site-specific basrs or through general company policy even when law,

. rcgulatton, and label condmons allow such herbicide use. “The discretion to employ buffer zones as well as the

selection of the appropriate set back distances, must be made in a prudent manner since all the mecharical
alternatrves will inevitably cause an increase in the number and vigor of incompatible tree species on those - -
portions of the ROW so treated. However, the opportunity to employ mechanical clearing of the ROW is an

_ available option for the ROW manager on specifically chosen ROW segments with certain predetermined

. characteristics that warrant this treatment.. Herbicide usage can be restricted in deference to specific notable ‘

ROW resources or as a consideration to particularly sensitive land use conditions while still maintaining the

overall goals of a sound, long term, and effective IVM program when viewed from a system-wide perspcctrve

Even in certain ecologically sensitive areas, the selective use of herbicides may be apropos provided the
appropriate precautions are taken. -For instance, when treating vegetation in or adjacent to designated wetlands, a
herbicide with the appropriate characteristics, e.g., an aquatic or wetland label could be selected. However, to
assure that virtually no surface water contamination occurs (irrespective of any allowable label statements) buffer
zonés can be prescn’bed around streams, lakes, wetlands, and other sensitive water resources. Studies have
shown that buffer zones of only 5 to 25 feet can effectrvely curtail the deposmon of airborne’ spray partrcles and
the movement of the heérbicide by runoff i mto ’surface water resources. A dense stand of vegetatron in the buffer

* zone will further reduce the linear distance of buffer zoné necessary, as will very stem specrﬁc treatment

techniques. Conversely, sparse vegetatxon in'the buffer zonie and high volume treatments will increase the '
distance of the buffer zone requtred to insure abatément of any herbicide movement. All estabhshed EEANY

member system spectﬁcatxons for therr buffer zones meet or exceed these threshold condmons

, ROW CONVERSION
One qulte umque aspect of lPM as applred to the management of ROW vegetatnon is the relative long-
term nature of the desired effects and the timeframe requrred to'assess the consequcnces of actions taken. _
Although, mechanical removal of the tall growing trees will physically eliminate the immediate threatto®
electrical reliability and public safety, this method only serves to perpetuate the long-term tree problem and
exacerbate future ROW maintenance requirements. _Typically, mechanical tree removal will result in the need

“for more cutttng as ﬁ'equently as every two or at most about four years Aﬁer several mechamcal treatments ie.,

over a number of ROW treatment cycles, the collectron of tree stems requiring control can readrly mcrease to
over 20,000 stems per acre. Similarly, whena new ROW j is cleared and all vegetatron is allowed to grow  back
naturally, ‘the target tree densities will likewise increase to very high levels in only a few years after the initial
tree removal operations and prior to any herbicide application. In fact the term “ROW Reclamatlon is’
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customarily used to describe the extreme actions that must often occur to treat very high tree stem densities that
are frequently found ona routmely mechamcally treated ROW.

When herbncxdes are uscd over several treatment cycles, the pcnod of time between treatments can
usually be elongated from three or four to six or seven or even more years and concurrently the number of stems
to treat cach cycle becomes fewer. Herein lies the truly unique aspect of ROW vegetation management from an
IPM/IVM perspective; the treatment of vegetation with herbicides must be viewed over the long term to fully

grasp the significance of this system in reducing the target tree population that will also reduce the use of
chemicals and concurrently increase the effectiveness of the biological controls, i.e., all the lower growing plants
that volunteer to occupy the ROW.  For example, when a new ROW (or an older ROW that has received only
mechanical trcatments) is first treated the amount of herbicide needed for proper coverage of the numerous target
trees may be in the order of about two to four gallons of concentrate per acre. The following treatment, in the
next cycle, may require about half that amount because the number of target species has been reduced and the
lower growing desirable vegetation is beginning to exert it's influence on the ROW vegetation dynamics.
Subsequent treatments will continue this downward trend in herbicide usage that produces "nearly" a tree-free
ROW requiring a minimum of judiciously applied herbicide to produce the desired effect. At this stage the low
growing vegetation is firmly established and offers a relatively stable condition that effectively inhibits the rapid
resurgence of trees. However, in order to perpetuate this highly desirable minimum maintenance ROW -
condition, when new trees begin to emerge (as they most certainly will from the tree seed sources off the ROW)
these target trees must still be controlled through the diligent efforts of the ROW vegetation manager to preclude
their full devclopment and ulnmate dommance over thcu' lower growing associates.

This process of "convcrsxon froma ROW that is literally filled with trees to one that is dominated by
lower growing vegetation with only a few rcmammg tree stems capable of growing into the overhead electric
lines is not a simple one step process, but rcqmrcs an extended program commitment and adherence to a long
range vegetation management plan. Each phase in the ROW conversion process can be quite complex depending
in large part upon the target specxcs mix coupled with tree height and density together with the abundance and
distribution of the low growing vegetation as well as other site specific characteristics. As the stem density of
the target species is reduced with each passing treatment cycle, the type of treatment chosen can then become
more selective. Fmally, after several treatment cycles when the ROW is occupied by a low density of target trees
and the conversion process virtually completed some contmumg herbicide use will still be required, but the focus
at this stage shifts to sclecnng techniques which offer the minimum amount of disturbance to the desirable lower
growing vegetation, i.e., the biological controls.

GENERAL CONSIDERATIONS

The use of herbncxdes by the EEANY member systems is subject to regulation under the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) administered by the U.S. Environmental Protection Agency
(EPA) and Article 33 of the New York Environmental Conservation Law (ECL) administered by the Department
of Environmental Conservation (DEC). Pursuant to FIFRA rcgulatxons, no herbicide may be marketed, ,
distributed, sold or advemsed until the EPA registers it. After many years of product development, advanced
toxicology studies and field testing, the pesticide manufacturers submit to EPA thousands of pages of research
data that are compiled into a registration application. From this voluminous registration package, the
manufacturer develops a proposed product label that identifies the pest or pests that the product will be effective
in controlling and provides complete instructions for correct use, handling, and disposal of the product as well as
other information required by FIFRA. In New York State, the DEC has the responsibility for establishing
regulatlons and standards for the rchstratxon of pesticides, the certification of pesticides applicators, and all other
matters pertaining to pesticide use as well as the responsibility for enforcement of all it's regulations and
standards.

Other Federal, State and evcn local laws and their resultmg rcgulatlons may 1mpmge onthe manncr in
‘which ROW vegetation management activities will occur. As mentioned previously, wetland protection
requxrements can have a pronounccd effect on the types of vegetanon management techniques chosen.
_ Considerations for the protection of endangercd or threatened species and their habitats can similarly become a
dominant concern on some ROW. For instance, the nurturing of the endangered Kamer blue butterfly and its
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‘requisite host plant the blue Iupme has resulted in constderable evaluation of selected ROW herbicide use in the
preservation and enhancement of the habitat conditions necessary for the survival of this endangered species of
butterfly. Even the State requirements for management of river corridors under the Wild and Scenic Rivers Act
provide definitions and requirements for IPM. Local ordinances, zoning mandates, as well as property owner
concerns may sometimes play a critical role in the selection of ROW vegetation management techniques, e.g., -
the control of porsonous plants, invasive weeds, and allergy producing pollmators In some instances voluntary
compliance with provisions of the Federal Noxious Weed Act may require action on the part of utrlrty ROW
vegetation managers to prevent the spread of listed deleterious weeds and other alien invasive species. For
example, the control of infestations of the introduced weed, purple loosestrife, which threatens the biological
integrity of North American wetland ecosystems by displacing native vegetation is a goal shared by the electnc
Autxhty mdustry wrth both state and federal envrronmental agencies. .

¥

Preventron ol’ Non-pomt Sources ofPollutton & Storm Water Dtscharge Requtrements ’

. " Another i rmportant regulatory program that can drrectly affect the chorce of ROW vegetatron _
management practices available under IPM/IVM is found within the authonty of the Clean Water Actas .
" amended by the Water Quality Act of 1987 and tnvolves the control of non-pomt sources of water pollutron
. along with some aspects of the perrmt requtrements for stormwater discharges for pomt sources resulting from
" construction activities. These regulatory programs focus on water quality i issues, i.e. , the ] preventton and control
of water pollution. In both programs, as they apply to the ROW maintenance srtuatron, the focus i isonusing .
" management practices to prevent, reduce; minimize or otherwise control the availability, release, or transport ‘of
substances that adversely affect surface and ground waters. They both act generally to diminish the generation of
potential water pollutton emanating from sources on the ROW. -, :

The control of non-pomt sources of pollutton is accompltshed through the rdentrﬁcatxon of "best
management practtces (BMP's) and their xmplementatron on a site-specific basis using best professronal
judgment and experience. The control of stormwater discharges which can be considered as point sources due to
their collection of runoff into a single outlet, ¢.g., a culvert or ditch, are similarly treatéd by the requirement to
prepare a "Stormwater Pollution Plan” under the auspices of a SPDES (State Pollutant Drscharge Elimination
. 'System) General Permit. ‘This plan essentially enumerates the BMP's that will be used to prevent and/or control
. polluted runoff from occurrmg Neither of these programs imposes effluent limits for specific substances, rather .
" they provide for an effective means of reducing or preventmg the impact of pollutron generated from land =

management activities. In addition to the ROW managers primary concem of minimizing pestrcrde related
impacts within the context of an IPM strategy, these two somewhat interrelated regulatory programs broaden the
environmental concems arising from IVM to encompass other pollution control objectives. . Thus, both of these

* clean water related programs could directly influence the decision-making process of the ROW vegetatron
manager and in some  cases vutually dxctate the menu of treatment chorces avanlable e L

The most common potentral source of pollution arising from a ROW is erosion and the resulting

generatron of sediment causing siltation in streams and other waterbodies. Sedimentation from all sources is a
major water quality degradation issue in New York State. Also, the loss of soil nutrients and their entryway into
surface watercourses or groundwater by excessive leachmg or as attached to sedunent pamcles is likewise an

-+ important water quality ‘concern. Both of these major sources of water pollution can be generated from ROW if
“ bare soils are present or insufficient plant cover occurs. Therefore, in choosing ROW vegetatron management

' -‘rtechmques, particularly on steep slopes or other areas of high erosive potential, e.g., riparian zones, the ROW

vegetatron manager must be concerned with their effects on the local hydrology. Vegetative disturbances. -

resulting in bare surfaces or exposed soils and the degree to which vehicular traffic movement’ occurs causmg

" rutting can become lrmrtmg factors in the selection of target tree control methods.’ For instance, mowing with a

hydro-ax on a steep slope or along a streambank could cause erosron by velucular ruttmg as well as through

denudxng the srte by excessive removal of vegetatron ‘

The rmposmon of these regulatory programs to prevent and!or control sources of potenttal degradatton
of water resources arising from ROW vegetation management activities results in the following two general -
precepts: (1) maintain as complete a vegetatrve cover as possible at all times, and (2) keep exposed soil and any
soil disturbance/compaction operations to a minimum especially in critical areas. By keeping these two
relatively simple fundamental principles a host of posmve attributes can be ascribed to the ROW vegetation
management program including: (1) dense low growmg vegetatmn on the ROW will actas ﬁlter strips for the
surrounding area thereby decreasing overland flow, increasing soil water percolation and removing pollutaan

9
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(2) complete vegetative cover on the ROW will stabilize soils and prevent erosion and sediment transfer, (3)
minimizing soil compact:on by restricting heavy vehicular traffic on the ROW decreases the amount of surface
water generated on a given area and thus reduces the volume of stormwater runoff, and (4) avoidance of any soil
disturbance on the ROW will reduce or eliminate the need for amelioration activities that would otherwise be
required under these clean water programs to restore the disturbed area to its original slope, soil compacnon,
ground cover, and hydrologic condition. .

ROW Management Researéh

IPM is never a finished or static process. ‘As fresh data become accessible and new knowledge is
obtained about the pests in question and the various control treatments available, the specifics and details of the
currently acceptable IPM strategies will naturally be altered and thus subject to constant modification. IPM
. practitioners can aid and abet this dynamic adaptation and improvement process through conductmg basic
ecological research on the pests in question as well as applied research in new and promising control strategies.
Also needed is the constant reappraisal of existing techniques in ‘order to modify them to produce even more
efficacious results. The member systcms of the EEANY have mdmdually conducted research into IPM related
ROW management matters but even more so collectlvely, through the auspices of the former Emplre State

_Electric Energy Research Corporauon ('ESEERCO) have collaborated on numerous research pro;ccts overa25
year span of time involving many diverse aspects of ROW vegetation management. These studies were
conducted on a wide range of subjects and a host of issues important to uuhty ROW managers in their execution
of ccologxcally sound and cost effective IPM/IVM programs.

Beginning with a literature review in 1973, this extended ESEERCO ROW management research
program has included projects on ROW treatment cost comparisons, long term effectiveness, ROW treatment
cycles, herbicide fate and mobility, allelopathy, ROW multiple uses, buffer zones, soil compaction and
mitigation, repeated mechanical cutting effects on vegetation and costs and the effects of ROW treatments on
- wildlife. Two of the more recent multi-year studies have recently been published in the mid 1990’s; ROW .
Vegetation Dynamics conducted by the Institute of Ecosystem Studies and ROW Stability by the State
University of New York College of Environmental Science and Forestry. The final ROW research product to
~ come out of ESEERCO program in 2000 involves a risk assessment and environmental evaluation of the use of
tree growth regulators. These numerous and diverse research projects have greatly assisted the New York State
* electric utility industry to focus their ROW Vegetation Management Programs on the most cost effective and
. least disruptive techniques while also allowing them to tailor the research results to their own individual
" company circumstances. The latest ROW research efforts currently being undertaken by the electric utility
“industry are now found within the bailiwick of the Electric Power Reésearch Institute (EPRI). EPRI has picked
up where ESEERCO left off and has created a new rescarch target, “ROW Environmental Management &
Development” which is currently being subscribed to by 44 electric utilitiés across the nation.

Summary

.. Theoverall goal of a unhty ROW vegetatlon management program is to provide for the safe and
reliable transmission of electric power in an economic and envxronmentally compatible manner. This lofty goal
translates "on the ground” into the vegetative conversion of a strip of land, i.c., the ROW, often initially found
filled with tree saplings to a ROW corridor that harbors mainly a profusion of lowcr growing species. This goal
is currently being achieved in New York State by the implementation of sound IPM/IVM programs at each of the
electric transmission and distribution systems of the EEANY members. To paraphrase applicable [PM
terminology; ROW vegetation managers use multiple tactics to prevent pest (tree) buildups that could endanger
electric system reliability and public safety by: monitoring pest (tree) populations, assessing the potential for
damage (system reliability, public safety, preservation of the biological controls), and making professional
management and control decisions, considering that all pesticides (herbicides) should be used judiciously. ROW
- management decisions depend in large part upon the mix of target species, the height and density of the dominate
individual stems, and the abundance and distribution of the low growing desirable species. As the number of
different target species is reduced and their stem density decreases with each passing treatment cycle, the type of
vegetation treatment performed can become more selective with the attendant benefit of reducing the amount of

7 ESEERCO ceased to exist in 1999 duc to the increased cconomic pressures of a deregulated competitive electric market.
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herbicide needed to maintain the ROW Thus, ‘after several treatment cycles, when the ROW is occupled by a.
greatly reduced number of target trees, some minimum herbicide use will still be requxred but the focus now
shxﬁs to selectmg techniques with the least amount of dxsturbance to the lower growmg vegetatron

It should be stressed in closmg that these ldeal ROW conditions ofa “mxmmum maintenance” ROW p
(composed almost entrrely of low growrng plants) to be achieved through the attentive 1mplementatron ofan’
IPM/IVM program, | is simply just that, minimum not zero maintenance. Although the low growing plants wnll
‘help immensely in precludmg the growth of trces, due 10 the pressures of natural plant community succession
that ultimately will occur, (the close proximity to an abundant tree seed sources in the surrounding forest) these
voluntary biological controls can never be expected to fully exclude trees alone over long periods of time from

-invading the ROW and exploiting their well defined ecologlcal niches. Even after ' many treatment cycles usmg
herbicides, when the ideal ROW condition is  seemingly achieved, if the ROW is leﬂ untreated or if mechamcal
methods are resorted to, the ROW will revert rather quickly to a tree dominated landscape and all the attendant
benefits of a stable low growing mosaic of desirable ROW vegetation will be lost. These attendant benefits
include species dlversny inan aesthetlcally pleasxng setting with increased wildlife abundance while protecnng
soil and water quality values. Thus IVM is truly an ecologically based approach to pest managemcnt.

-
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Study Name: -~ Vegetation management on utillty nghts-of-way

Study Sponsor: Empire State Electric Energy Research Corporatxon (ESEERCO)

Project Name/Study .
Number: .- . 'A hed Forestry Researcqh Instrfo—te State Unrversrty of New York Coll f
Pl'sIContractors: Eg\elronmental Science and Forestry, Syracuse, NY. - . . ege °
Period: 1975 .

Cost: P R
Purpose and descrlptlon T A

The objectlve of this study was to complle a list of annotated literature references for those mterested

in or working in utility right-of-way vegetation management and to provide a summary/synopsis of the
state-of-the-knowledge on ROW vegetation management. This is the first ESEERCO report and
served as the basis for selecting the direction of future experimental research.

Results:

The annotated bibliography contained 278 references and serves as one of the first comprehensive
state-of-the-art literature reviews for vegetation management on utility ROWs. Approximately half of
" the references pertain to the use, effects, or safety of herbicides. The remainder of the references

dealt with general ROW issues, vegetation management, methods and procedures of vegetation
management, and wildlife benefits.

Cody (1975) concluded: Economic and environmentally acceptable maintenance of transmission line
rights-of-way is a matter of great concern for power companies. While everyone agrees that some sort
of vegetation management is necessary, there is a wide difference of opinion as to the most economic
and environmentally acceptable method. After examining the literature, talking with many right-of-way
managers and examining many rights-of-way, the following conclusions were reached:

1. Right-of-way vegetation management should start with initial clearing. Proper initial clearing can

greatly reduce future mamtenance costs and provide a more environmentally acceptable right-of-
way. .

2. While initial clearing is important, the greatest job confronting the right-of-way manager |s
maintenance of existing rights-of-way.

3. A great variety of conditions exists on rights-of-way requiring a variety of treatments to achiave
desired results. The need for maintenance should be determined by line examination, and
treatment should be prescribed according to species and conditions.

4. While mechanical methods of woody plant control are still needed and are being used, by far the
most right-of-way treatment is done using chemical methods.

5. There are two general methods of applying chemicals: broadcast spraying and selective spraying.

While more acreage is probably being treated by broadcast methods at present (1975), selective
methods are gaining rapidly.

6. Basal spraying is the most selective methods of chemical application, but other methods can also
be used selectively; exceptions are helicopters, fixed boom sprayers and mounted mist blowers.

7. Preservation and develooment of stable low-ground cover is, in the long run, the most economical
method of vegetation management. It can be developed and maintained by selective spraying.

8. Where vegetation is dense, initial treatment by broadcast spraying may be the only practical way to
reduce density and prepare the way for selective maintenance.

9. In remote areas or extremely rugged terrain, broadcast spraylng by hehcopter may be the only
practical means of vegetation control. It may also be justified in certain other situations such as
emergency conditions, shortage of labor, or where all, or nearly all, of the woody vegetation on a
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section of right-of-way is of an undesirable species.

10. Right-of-way maintenance success is highly dependent upon the preparation of good vegetation
management plans, and reliable resources to carry them to completion.

References: :
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Study Name: — Environmental and economic aspects of contemporaneous electnc
y : -~ transmission line right-of-way management techniques.
Study Sponsor: Emplre State Electric Energy Research Corporatlon (ESEERCO)
Project Name/Study
Number: . B ER .
Pl's/Contractors: - Asplundh Environmental Services, Willow Grove, PA
Period: 1975-1976
Cost:
Purpose and descnptlon STy

The purpose of this second study was to assess results of the state-of-the-art review as appliedto "

New York by examining the “record in the field". By selecting a range of conditions from 22 ROWs.
across the state, an attempt was made to impute the cause-effect relationships between the past
management techniques used and the observed conditions on the sites. Results could serve to

improve ROW managers decisions in selecting and executing safe, economlcally and envuronmentally"

compatible management programs
Results: " -

Case histories of 22 nghts-of-way managed usmg commonly accepted methods were camed out ln
New York State. Study sites were located in all major forest regions of the state. Vegetation ™ ™ o
management over the previous decades on these ROWSs fostered the development a complex of T
shrub-herb-grass communities. Shrubs found in adjacent forests to the ROW were prominent -

components of the ROW ¢ cover. Tree species continued to invade the ROW even with an estabhshed e

cover of shrubs, herbs, ferns, and grasses. This pressure from mvadmg trees, if left unmanaged )
would re-establish forest cover. Characteristic plant communities were developed in relation to habitat
and were identified as: blackbeny-goldenrod or sumac-goldenrod on mesic habitat areas; blueberry- T
sweetfern or blueberry-bracken fern on xeric areas; and willow-sensitive fern, red-osier dogwood- . -
sensitive fem _orspurea-sensntlve fem on hydnc areas. ROW management has |mproved wildlife food ‘
ROWs than in adjacent forests. Impacts of ROW management on erosion and stream water were | ot
negligible; construction disturbances were the exception. Generally, there was little change in
adjacent land use to the ROWs since ROW constructlon Cen
References. . - R N T

electric transmission line nght-of-way management techniques, Volume 1: General methads,

special studies, discussion of trends, and conclusions. Empire State Electric Energy Research - -
Corporatlon 209 p Vol 1 of3
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electric transmission line right-of-way management techniques, Volume 2: Individual case studles
of sites 1 through 11 Emplre State Electnc Energy Research Corporatlon Vol 2 of 3.
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Study Name: "Cost comparison of right-of-way treatment methods.
Study Sponsor: ' Emplre State Electric Energy Research Corporatlon (ESEERCO)
Project Name/Study EP 80-5
Number: )
PP's/Contractors: : K.T. McLoughlin, New York Power Poo/ESEERCO;
) Environmental Consultants Inc., Fort Washington, Pennsylvania.
Period: 1980-1984
Cost: $1,202,638

Purpose and description: -

The objective of the study was to compare effectiveness and cost per acre of seven ROW treatment
methods. Treatment methods of hand cutting, mowing, cut stump, dormant basal, summer basal,
selective ground foliar, and aerial were applied to 18 ROW segments. 2,4- D+p|cloram and triclopyr
herbicides were utilized. Effects of treatment type on the density of capable species were analyzed. A
cost comparison of the seven methods was conducted.

Results:

The effect of seven treatment methods—hand cutting, mowing, cut stump, dormant basal, summer
basal, selective ground foliar, and aerial—on capable tree densities varied. In the high density class
all treatments decreased densnty Medlum density class increases were observed in segments treated
with hand cutting, mowing, and cut stump methods. Mechanical treatments produced stem reductions. ..
of <60% at all densities. Cut stump was most effective at high densities. Dormant basal, summer
basal, and aerial treatments exceeded 60% stem reduction at medium and high densities but only .
summer basal was as effective at low density. Selective ground foliar reductions were 71%, 100% and

59% at high, medium, and low densities, respectively. All treatments produced >60% reduction in
mean height on both high and low height sites. Based on a single application of treatments, hand
cutting, cut stump, and mowing were less expensive than basal spray treatments ranging from $91-
$159, $113-$309, and $162-$193, respectxvely. depending on stem density. No highly adverse
impacts on wildlife habitat were caused by any of the ROW treatments. Cost and effectiveness
comparisons of girdling, frilling, basal injection, and stem injection found girdling to be the least
desirable method ,

References:
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Summary complled from:

Environmental Consultants, Inc. 2001. Integrated Vegetatxon Management on gas lme rights-of-way:

Review of the llterature C.A. Nowak and B.D. Ballard (comps.), Gas Technical Institute, Chicago,
lllinois, GRI Report No. GRI-01/0096.
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Study Name: ‘The effects of nght-of-way vegetation management on wildlife habitat
Study Sponsor: - B Empire State Electric Energy Research Corporatron (ESEERCO) . y' RS
Project Name/Study EP 8213 L
Number: . :
PreiGontrastors: ~ KT, Neloushin New vork Poer *v’&:ﬁ"éiffiiﬁ’nsylvm

Period: 1982-1983 »

Cost: $23,759

Purpose and descnptron s

The objective of this pI’OJeCt was to summanze the knowledge of the éffects of standard ROW
vegetation management practices on.various wildlife species and their attendant habitats in New York'
State. The supportmg objectives of this project were to: (1) conduct a review of pertinent literature, (2) °
identify ongoing related research, (3) rdentrfy both posmve and negatlve rmpacts on wrldhfe habrtats
and (4) detenmne gaps ln the knowledge o , ~
This pro]ect examined the avallable data combmrng it wrth expert analysrs and opmron in order to
make predictions about consequences of alterriative management actions. This was accomplished by

conducting a thorough state-of-the-art llterature revrew mcludlng a summary of ongorng research and
asuweyofunpubhsheddata I S ‘

L~ L ey, . L

Results: T oL T

-

Initial lmpacts of ROW vegetatxon management are usually Iess favorable to wrldlrfe than the long- .
term |mpacts Treatments performed upon ROWSs with high tree densities resulted in an immediate .
reduction in food and cover available to wildlife, whereas selective treatments on ROWs with a low or .'
medium density of trees resulted in minimum reductions. ‘Successfully managed ROWs that devetop .
relatively stable shrublherblgrassland plant commumtles benefit a wide variety of wrldlnfe species.
Vegetations management on ROWs encourages a broad spectrum of wildlife specres ‘though the
habitat requrrements of aII specres cannot be met, thereby dlscouraglng some species.

References:

Asplundh Envrronmental Servrces 1983 The effects of nght—of-way vegetatnon management on

wildlife habitat. Empire State Electric Energy Research Corporation, Schenectady, NY. Research’
Report EP 82-13 ) e .
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i

Summao'complledfmm ST T e e
McLloughlin, K. T. 1991. nght-of-way vegetatnon management in New York State. ln Workshop
Proceedings: Herbicides and Right-of-Way Management Regulations, Use, Toxicology, Risks,

Impacts, and Alternatives, November, 1991 Albany, New York Nlagara Mohawk Power o
Corporatlon Syracuse New York f
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Study Name: 'ROW muiltiple uses.

Study Sponsor: Empire State Electnc Energy Research Corporatxon (ESEERCO)
Project Name/Study  op o5 44

Number:

K.T. McLoughlin, New York Power Pool/ESEERCO;
Kane & Carruth, P.C., Pleasantville, New York.

Period: : 1982-1983
Cost: $113,374
Purpose and description:

Demands for other uses of electric transmission line rights-of-way (ROWSs) have increased as the
availability of open land has declined. These ROW lands are attractive to both the underlying fee
owner or adjacent property as an extension of their existing preferred land use. Additionally, powerline
corridors offer opportunities for recreational pursuits by segments of the general public. Unfortunately .
these varied and often conflicting uses have resulted in increased maintenance costs, security
concems, and public relation problems for the utility companies. The purpose of this project was to
gather all available information on multiple uses of transmission ROWs into a summary report on the
management and administration of these multiple uses. This project was conducted by the following
sequence of items: review of the literature; a survey (written questionnaire with follow-up interviews)
of ESEERCO member system personnel involved with transmission line ROW management; .
determination of the relative adverse impacts as well as benefits to ROW maintenance costs due to
both authorized/desirable uses as well as the unauthorized/undesirable uses; and an examination of
the legal implications of ROW multnple use particularly the habnhty to the Utlllty

Results:

The final report summanzed all avanlable literature on ROW multiple uses and included an annotated
bibliography. A summary of survey responses was also presented. Analysis of this information
provided summaries on such topics as utility multiple use policies, compatibility of uses, management
strategies to control incompatible uses, accommodations of complaints, risk assessment, legal
implications, management prerogatives to encourage compatible uses, compatibility criteria, and the
current management of multiple use by the ESEERCO member systems as well as regulatory
perspectives on these issues.

References:
Kane & Carruth, P.C. 1983. The state-of-the-art of the management of multiple uses of electric

transmission line rights-of-way. Empire State Electric Energy Research Corporation,
Schenectady, NY. Research Report EP 82-14.

PPsiContractors:

Summary compiled from:.

McLoughlin, K. T. 1991. nght-of-way vegetation management in New York State. In: Workshop
Proceedings: Herbicides and Right-of-Way Management Regulations, Use, Toxicology, Risks,
Impacts, and Alternatives, November, 1991, Albany, New York. Niagara Mohawk Power
Corporation, Syracuse, New York.
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Study Name: Long-term nght-of-way effectlveness
Study Sponsor: © * Empire State Electri¢ Energy Research Corporation (ESEERCO) oo
Project Name/Study i S
Number: EP 83-15 o
S T KT McLoughlln New York Power Pool/ESEERCO
Pl'siContractors:  ~ P.A. Johnston, Environmental Consultants Inc., Fort Washmgton
Pennsylvania.
Period: 1983-1985
Cost: $145,000

Purpose and description:** -~ . T o T T

The objective of the study was to compare effectiveness of seven vegetatlon maintenance treatments
Vegetation maintenance methods—hand cutting, mowing, cut stump, dormant basal, summer basal, -
aerial, and selective ground foliar—were evaluated on effectiveness to reduce stem densrty on’
treatment plots along ROWs Tordon and Garlon herbxcndes were utilized.

Results:

Based on three density classes hlgh medlum and Iow a companson of effectweness of seven ROW
treatments—hand cutting, mowing, cut stump, dormant basal, summer basal, aerial, and selective
ground foliar—on undesirable plants (trees) was performed. Hand cutting was followed by an increase .
for all density classes. Mowing was followed by 44, 13, and 29% decreases in the three classes,
respectively. Cut stump showed 71,48, and 8% decreases, dormant basal was followed by 75, 57,
and 63% reductions for each class, summer basal had 76, 83, and 57% reductions, selective ground
foliar showed 81, 67, and 41% density decreases, and aerial treatment was followed by 81.74, and
€8% decreases in stem density for the three classes, reéspectively. A correlation of treatment -
effectiveness and initial stem density, the relationship of the height of capable trees to the
effectiveness of the treatments ‘and the effectlveness of treatments on common capable tree specxes
is also discussed. ‘

References

EnvxronmentalConsultants Inc 2000 Long-term nght-of-way effectlveness Update 2000 CA S
Nowak, B.D. Ballard, P.M. Charlton (comps.), Electric Power Research Institute, Palo Alto, CA,

and Empire State Electric Energy Research Corporatxon Schenectady. NY EPRl Report No.
1000271. :

Environmental Consultants Inc. 1985. Long-term nght—of—way effectiveness. Empire State Electnc ) '
Energy Research Corporatlon Schenectady, NY Research Report EP 83-15 v

S TV O TR PR

Summary compiled from: ~ : : .
Environmental Consultants, Inc. 2001. Integrated Vegetatlon Management on gas Irne nghts-of-way

Review of the literature. C.A. Nowak and B D Ballard (comps ) Gas Technlcal |nst1tute Chlcago
lilinois, GRI Report No. GRI-01/0096.

. . LTy
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Study Name: Right-of-way treatment cycles.

Study Sponsor: Emplre State Electric Energy Research Corporation (ESEERCO)
Project Name/Study B

Number: EP 84-26

, S K.T. McLoughlin, New York Power Poo/ESEERCO; ,
PI’s/Contractors: P.A. Johnston, Environmental Consultants Inc., Southampton, Pennsylvania.
Period: 1980-1985 (data)

Cost: $226,597
Purpose and description:

The study objectives included the evaluation of the cost and effectiveness of ROW treatment
methods. Seven ROW treatments—hand cutting, mowing, cut stump, dormant basal, summer basal,
selective ground foliar, and aerial—were evaluated for cost and effectiveness. The study specifically
determined long-term costs, cycle length, density and height of capable trees, changes in desirable
non-target vegetation, and the average annual cost among treatment types. This is the third study in a
six-year project, which began in 1980 with the collection of basellne data. ROW treatments were
applied in 1981, and initial effectiveness data were collected in 1982 (EP 80-5). Longer—term
effectiveness was evaluated in 1983 (EP 83-15), and data for this study were collected in 1984 and
1985.

Results:

Fifty-four percent of the study sites treated using seven treatment methods—hand cutting, mowing,
cut stump, dormant basal, summer basal, selective ground foliar, and aerial—had a 3 yr treatment
cycle, 24% had a 4 yr cycle, 18% had a 5 yr cycle, and 4% had a 6 yr cycle. For sites with a 3 yr
cycle, hand cutting showed an increase in stem density by 14%. Summer basal showed the greatest
density change with a 76% reduction. At the end of the treatment cycles, ROW sites treated with
summer basal had the greatest reduction in density and the lowest density of all the treatment types.
All other treatments reduced density except hand cutting, which showed an increase and had the
highest average density of all treatment types. The average capable height was effectively the same
at the time of retreatment regardless of which treatment was used. Cut stump had the greatest
reduction in capable species height while selective ground foliar showed the greatest increase in
capable species height. Total shrub cover increased following all treatments, with selective ground
foliar and dormant basal showing the best results. Aerial treated sites showed the greatest increase in
herbaceous plant cover, whlle summer basal showed the least.

References:

Environmental Consultants, Inc. 2000. Right-of-way treatment cycles: Update 2000. C.A. Nowak, B.D.
Ballard, P.M. Charlton (comps.), Electric Power Research Institute, Palo Alto, CA, and Empire
State Electric Energy Research Corporation, Schenectady, NY. EPRI Report No. 1000525,

Environmental Consultants Inc. 1985. Right-of-way treatment cycles. Emplre State Electric Energy
Research Corporation, Schenectady, NY. Research Report EP 84-26.

Summary compiled from:

Environmental Consultants, Inc. 2001. Integrated Vegetation Management on gas line rights-of-way:

Review of the literature. C.A. Nowak and B.D. Ballard (comps.), Gas Technical Institute, Chicago,
lllinois, GR! Report No. GRI-01/0096.
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Study Name: ROW effects from herbicide resrdues .

Study Sponsor: Emprre State Electric Energy Research Corporatlon (ESEERCO) .
Project Name/Study
Number: . EP.84-8 . et e - .
, . K.T."McLoughlin, New York Power Poo/ESEERCO;
PI's/Contractors: D.E. Langseth, A.D. Little, Inc., Cambridge, Massachusetts.
Period: 1984-1988
Cost: $249,000

e -

Purpose and description: . - .-

To develop methods to determine and predrct the envrronmental fate ie., mrgratron drstnbutlon and
persrstence of herbicides as they are applied to electric transmission line ROWs in New York State.
The primary emphasis was the characterization of the environmental pathways and rates of =
degradation of herbicide applications as practiced in NYS. A secondary objective was the -
establishment of an informative base for responding to public concerns with off site vegetation ~
damage, potential threats to water quality and other perceived adverse effects of herbicide

application. The third and final ob]ectrve was the creatron of a future research plan to conduct fi eld )
and laboratory studies. : R . .

‘A,

The study mtegrated a Ilterature revrew wrth an evaluatlon of exnstxng applrcable fate models The ..
models selected were then run using pararneters typical of NYS conditions. Model results were then o
compared to measured values cited in the literature. - Herbicides reviewed in the literature include .. -
dicamba, fosamine ammonium, glyphosate, 2,4-D, picloram, triclopyr, dlchlorprop. and AMS. The -
mode! was evaluated for 2,4-D, prcloram and tnclopyr under two typrcal NY ROW ‘conditions. .© . ..
Results: " :

The primary parameters WhICh charactenze potentral herblcrde behavror in the terrestnal envrronment

are the soil adsorption coefficient, aqueous solubility, vapor pressure, degradatlon rate in soil,’and -
dissipation rate from leaf surfaces. The simulations/modeling approaches were determinedtobe ™ - -~
suitable for predicting herbrcrde mobrlrty and resxdues consrstent with observed ﬁeld studres reported

in the literature. v

References:

A.D. Little, !nc 1987. Herbrcrde residue and mobility study: Existing data and simulation model review. .

Empire State Electnc Energy Research Corporatron Schenectady, NY. Research Report EP 82—
13 , ‘

Summarycomplledfrom Lo e e AP
McLoughlin, K. T."1991. Rrght-of-way vegetatron management in New York State In: Workshop
Proceedings: Herbicides and Right-of-Way Management Regulations, Use, Toxicology, Rrsks

Impacts, and Alternatives, November, 1991, Albany, New York Niagara Mohawk Power
Corporatron Syracuse New York :
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Study Name: Herbicide mobility study.

Study Sponsor: Niagara Mohawk Power Corporation

Project Name/Study Volney-Marcy research project.

Number

Pl’siContractors:” Calocerinos & Spina Consulting Engineers, Liverpool, New York
Period: 1985 )

Cost:

Purpose and description:

A study was conducted at the Niagara Mohawk Power Corporation’s Volney-Marcy transmission line

right-of-way to determine the degree of mobility and persistence of herbicides applied to the site., .

Applications of herbicides were made by basal, foliar, and boom spray techniques. The plots

consisted of abandoned agricultural, woodland, and grub sites. Soil and water samples were collected .
at the site before herbicide application, and at several time intervals afterward. The samples were

analyzed for the herbicides which had been applied: triclopyr, picloram, and 24D.

Results:

Overland flow of herbicides in runoff did not occur under normal conditions, but two off ROW soil
samples did contain detectable levels of herbicide. In both instances, the herbicide application was
immediately followed by rainfall. The linear extent of overland flow was minimal, and when it occurred,
the herbicide degraded rapidly. After the initial application, there was no indication that overland
migration of herbicide off the site was occurring. Rather, the trend was towards degradation of
herbicides to undetectable levels. Entry into streams from overland flow is highly unhkely when
appropriate non-treatment buffer zones are established adjacent to water resources, as is entry into
wells or groundwater through leachmg Leaching to a depth of 10-15 inches of herbicides on the
sprayed sites was rare, occurring only at three locations. The leaching likely occurred under three
types of circumstances: (1) rainfall immediately after application, (2) a large amount of rainfall within a
day after application, and (3) the basal application of a high concentration of herbicides to a single
spot on the site. Herbicide concentrations in seepage from the top 6 inches of soil followed similar
trends in mobility and persistence in soil samples. Drift of herbicides off the treated right-of-way did
not occur during the study, because non-volatile herbicides were used and were carefully applied
using proper techniques.

During the study, the herbicide 2,4-D did not persnst past: four weeks; chloram did not persist past ten
weeks: Triclopyr applied by the foliar method in ‘a water carrier did not persist past ten weeks.
Triclopyr applied by the basal method in an oil carrier persisted up to 18 weeks. This unusual length of
persistence likely resulted from the high initial herbicide concentrations in localized spots associated
with the application method. Because the herbicides biodegrade rapidly, the possibility of movement
of the material into adjacent water resources is greatly diminished, especially when proper buffer
zones are established.

Reference:

Calocerinos & Spina Consulting Engineers. 1985. Herbicide mobility study.‘ Niagara Mohawk Power
Corporation, Syracuse, NY. NMPC final report.
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Study Name: L nght-of-way chemical treatments—srte preparatlon

Study Sponsor: " Empire State Electnc Energy Research Corporatlon (ESEERCO)
Project Name/Study 3 o et e
Number: EP 85-5

. . - KT.McLoughlin, New York Power Pool/ESEERCO,; .
Pi's/Contractors: C.H. Stevens, Tree Preservation Company, Inc., Bnarchff New York -
Period: 1985-1987

Cost: $61,224 . ~ -
Purpose and description:

The overall objective of this two-phase study was to determine the effectiveness of 25 drfferent )
chemical treatments. This first phase of the project was designed to prepare the selected ROW ,
segments, using handcutting, for future application of a variety of herbicide types, formulations and ,
treatment methods to establish a comparative efficacy test. The chosen ROW segments were studled
for previous ESEERCO projects (EP 80-5, 83-15, 84-26) and were found to contain the ideal specnes
composition and density characteristics for this study. However, due to the resultmg regrowth from .
having been mechamcally cut previously (1981), the wire security zone was in danger of being ... -
breached. Therefore, in order to use these sites for the future chemical treatments, additional

handcutting was required to reduce the growth to a uniform lower condition. This provided a unlque o

opportunity to gather additional data on the costs ‘of handcutting. In determining handcutting costs the *

additional cost of slash dlsposal (hand plllng and mechanlcal rakmg of the slash) was also . "
determined. T T B AT
Results: I S ' '

Site preparation usmg handcuttlng resulted in an average treatment tlme of about 4 hours per acre for e
all 30 units. The averages of manhours based on vegetation density were: 6.2 (high), 3.1 (medlum)
1.8 (low) . For vegetation in the high densrty category, the average handcutting times based upon

" topography were 7.4 (steep), 6.5 (sloped), 5.8 (level). The average manhours per acre for all hand
disposal units was 5.3. Averages of hand disposal manhours based upon vegetation density were 9.8 ,
(high), 3.9 (medium) and 1.2 (low). The average hand drsposal times on high density units based - -
upon topography differences were 13.4 (steep), 9.5 (sloped) and 3.3 (Ievel) The average machme
disposal manhours was only 1.8 per acre but sngnrﬁcant equrpment costs were also incurred for thss
technique. . l

References:’ .

Tree Preservation Company, Inc. 1987. nght-of-way chemlcal treatments—srte preparatlon Emplre
State Electnc Energy Research Corporatlon Schenectady. NY Research Report EP 85 5

. e

Summary complled from: - ‘ T Co T

McLoughlin, K. T. 1991. nght-of-way vegetatnon management in New York State In Workshop
Proceedings: Herbicides and Right-of-Way Management Regulations, Use, Toxicology, Risks,
impacts, and Alternatives, November, 1991 Albany, New York Nlagara Mohawk Power
Corporatron Syracuse New York S
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Project Name: - ROW vegetation dynamics. '
. , Emplre State Electric Energy Research Corporabon (ESEERCO) and

Study Sponsor: ~ Central Hudson Gas & Electric Corporation
Project NamelStudy 2
Number: EP 85-38

, . C.D. Canham, Institute of Ecosystem Studles (IES), Cary Arboretum,
PI'siContractors: - Millbrook, New York.
Period: 1985-1991
Cost: $1,462,518 total

Purpose and description:

The purpose of this series of studies was to conduct basic ecological research on vegetation
dynamlcs along rights-of-way, with specific emphasis on understandmg the processes that inhibited
invasion of communities dominated by shrub or herbaceous specnes by trees. The objective was to -
contribute to the body of ecological science that is needed to maximize the effectiveness of
ecologically-based management of utility ROWSs. Fifteen studies were conducted in the following. -
general categories: pattemns and dynam:cs of ROW vegetation, dynamics of tree seeds and seedlings,
competition, and herbwory

Results:

Summary of fiteen studies compiled from Institute of Ecosystem Studies (1 993_, p. 341-353):

ROW vegetation is often extremely diverse, and is an important component of overall landscape
diversity, particulaﬂy in heavily forested landscapes. ROW vegetation is commonly *patchy”,
producing mosaics of small communities that differ in composition, structure and dynamics. On
undisturbed ROWS, shrub cover is increasing, particularly for gray dogwood on moist sites: Gray

dogwood appears capable of establishing and maintaining long-term dommance of a site if mvadmg
trees are systematically and selecuvely removed

Tree invasion is directly proportional to the number of seeds dispersed mto a site, and resistance by
shrubs does not appear to be density dependent, though seed predatlon may be. Sapling emergence
will vary significantly from year to year and site to site due to pulses in seed ‘production; cohorts of -
seedlings will emerge 10-40 years after such a pulse. Most new tree invasion along ROWs in the -
Hudson Valley comes from large-seeded, wind-dispersed species (i.e., maples and ashes), and
secondarily from large-seeded animal dispersed species (i.e., oaks). Light-seeded, widely dispersed,

“pioneer” tree species appear to be effectively inhibited by mtact ROW vegetation. Dormant tree
seeds buried in the soil are not an important source of seedlings for any of the common trees xnvadnng
ROWs in the Hudson Valley. The adjacent forest community has a significant effect on the species
and the rate of trees invading the ROW. On ROWs wider than 30 meters (100 ft.) that are bordered by
forests, rates of tree invasion will be highest adjacent to the edges and drop off at distances greater
than 15 meters from the forest edge.

Natural mortality reduces tree density throughout the process of invasion—from the time of arrival of
seeds to sapling emergence. Tree invasion is not limited to disturbances within ROW vegetation. Tree
seedlings exploit natural variability in resource availability within ROW vegetation. However, the
heterogeneity per se does not appear to be an important determinant of overall rates of invasion (i.e.,
successful invasion on favorable microsites is offset by poor survival of tree seedlings in unfavorable
mncrosntes) Tree seedlmg density is not necessarily a good predictor of the number of seedlings that
will survive to sapling size because the factors that determine seedling establishment often appear to
be inversely related to the factors that determine subsequent survival. Rates of tree invasion are
highly sensitive to small changes in growth and mortality of older seedlings (i.e., small differences

among communities in annual rates of growth and survival of older seedlings have a significant effect
on overall rates of invasion).

The net competitive effects of low-growing communities on tree seedling growth and survival are the
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result of the combination of (1) the effects of low growmg communities on the avarlabmty of resources ‘
essential for seedling growth; and (2) the responses of tree seedlings to variation in resource,
availability. There are fundamental differences in the degree to which the specific resources (Irght.
moisture and nutrients) required for tree seedling growth can be depleted by low-growing -
communities. Low-growing communities differ significantly in the amount of shade they cast. There
was little evidence that the communities differ in the degree to which they deplete the availabllity of .
water, There is considerable variation among the low-growing communities in the supply of nitrogen _-
(from the decomposition of organic matter in the soil). The effects of ROW vegetation on tree seedling
growth and survival can be both positive (“facilitation”) and negative (“inhibition"); the net effect will
depend on the balance over the period from seedling establishment to sapling emergence, but will . -

vary depending on the physiology and ecology of individual tree species (e.g., shade tolerant versus
shade intolerant species).

-

The mtensrty of competltron between ROW vegetatron and tree seedhngs varies dlrectly thh srte .
quality. The net negative effect of ROW vegetation on seedhng growth is greatest on productive soils,
On physically stressful sites, seedlings grow slowly even in the absence of intact vegetation. As a -
result, competition and physical stress tend to balance one another, resulting in relatively low growth
rates for newly established seedlings, regardless of community type or site quality. One implication of
this result is that disturbance to the intact vegetatnon will be particularly detrimental on productive
sites, where seedlings can rapidly exploit any openings. in contrast, poor quality sites may be less
sensitive to short-term disturbance because physrcal stress severely limits early seedling growth and
survival of most species even in temporary openings in ROW vegetation. Thus, the durationof .
competition (i.e. the number of years it takes for a seedhng to overtop the ROW vegetation) is more
important to tree invasion than the intensity in any given year (e.g., shrub cover can depress seedling
growth longer than herbaceous communities). ROW vegetation inhibits tree seedling growth through
competition both aboveground (for light) and belowground (for water or nutrients). Most Iow-growrng
communities on most sites inhibit tree seedling growth through simultaneous limitation of the
availability of both light and soil resources. Aboveground competmon will often be the predominant . .
mteractron on productlve sites, while belowground competmon is greatest on more stressful srtes ‘This

of ROW vegetation.

_ Seed predation, primarily by white-footed mice, is frequently an important

source of mortality. for seeds that are dispersed into nghts—of—way ‘Short-term rates of seed predatlon
are higher under shrubs than in herbaceous dominated communities, presumably reflecting the
habitat preferences of white-footed mice. Seedling predation (outright mortality of seedlings due to
consumption), primarily by meadow voles, is a potential major source of mortality for tree seedlings.
Rates of seedling predation are greatest when meadow vole population densities are high; but
significant predation occurs even at low vole population densities. Seedling predation by meadow
voles may be restricted to herbaceous communities that provide suitable habitat. Therefore, the
relative importance of seed predation versus seedling predation may vary significantly as a function of
the amount of woody cover within a site. Mammalian browsing on tree seedlrngs by both white-tailed
deer and eastern cottontail rabbits, significantly reduces the rate of tree invasion in most ROW
communities. Deer browsing within rights-of-way is highest in heavily forested landscapes. Browsmg
rates are highest on seedlings that are not overtopped by adjacent shrubs or herbaceous species.
The effects of browsing on seedling growth and mortality depend strongly on the timing and intensity
of browsing, and the levels of other stresses experienced by a seedling. Even heavy winter browsing
of unshaded seedlings for 2 successive years has little effect on either growth or survival of tree
seedlings. Whereas summer browsing has significant effects on seedling growth and survival.

Overall rates of tree invasion in any given community reflect the net results of a large number of
processes (i.e. seed dispersal, seedling establishment, first-year seedling survival, etc.) Shrub
communities had the highest resistance to tree invasion of the communities examined in our research,
though long-term ability of the community to resist tree invasion was not evaluated during the
relatively short life of this project. Herbaceous communities on poor soils (specifically, little bluestem
meadows) also had high net resistance to tree invasion. The communities with the lowest resistance
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to invasion were herbaceous communities on productive soils. These herbaceous communities on
good soils often represent very early stages of old field succession, and are undergoing rapid
colonization by shrubs. .
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Study Name: Tree growth retardants. - *

Study Sponsor:  Empire State Eleétric‘En'ergy Rese’arch'Corpora‘tion (ESEERCO) "~
Project Name/Study y : T
Number EP 88-29

, s KT. McLoughlm New York Power PooVESEERCO
Pl's/Contractors: CACRT, Ine, . i
Period: 1988-1990
Cost:

Purpose and description: : : Col e e e

The objectrve of this study was to evaluate tree’ growth regulator (TGR) usage within the utrhty
industry. The prOJect consisted of three parts: (1) an annotated bibliography of treelplant growth
regulator information, (2) a search of unpubhshed literature and mail-phone surveys and(3)a-
workshop to detenmne future research dxrectron and usage recommendatrons of TGRs by New York ,
State utilities. - _ ' ) T o . '
Results: » Ce . - T :

'Six TGRs were ldentnﬁed as the major compounds that have been used in utnhty sltuatrons mcludmg
maleic hydrazide (Slow Grow), dikegulac sodium (Atrinal), chlorflurenol (CF125 or, Malntam A), . ...
paclobutrazol (Clipper), flurprimidol (Cutless), and uniconazole (Prunit). Dikegulac, maleic hydrazrde
and chlorflurenol affect cell division and block apical dominance, restricting terminal growth.
Paclobutrazol, flurprimidol, and uniconazole are antr-glbberelhc in nature; they allow cell division and
growth to occur but suppress cell wall and internodal elongahon The advantages and drsadvantages ‘
and method of applrcatlon and use of the various TGRs were considered. TGRs, ‘like other vegetation "
management tools, do not meet all of the vegetation management needs but can be mtegrated mto a
comprehensive vegetation management program.

" Reference:

ACRT, Inc. 1990. Tree growth retardants: Literature search synopsis. Emprre State Electnc Energy
“Research Corporatlon Schenectady. NY. Research report EP 88-29
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Study Name: -ROW herbicide buffer zone efficacy.

Study Sponsor: Empire State Electric Energy Research Corporatlon (ESEERCO)
Project Name/Study

Number: EP 89-44

. J K.T. McLoughlin, New York Power PooUESEERCO;
Pr’s/Contractors: L.A. Norris, Environmental Consuitants Inc., Fort Washington, Pennsylvania.
Period: 1989-1990

Cost:
Purpose and description:

The objective of this project was to test buffer zone effectiveness in protectmg stream water quality
and evaluate herbicide toxicity to provide a technical basis for establishing water quality protection
goals or standards. There were three studies. First was a determination of buffer zone widths needed
to achieve water protectxon goals by comparing herbicide deposition at distances from 0-100 ft from
the downwind edge of areas treated by either stem-foliar or basal methods. The second study, a fi eld,
test, tested buffer zone effectiveness in protecting water quallty using high-volume stem-foliar and
low-volume basal applications of picloram, triclopyr, 2,4-D, or imazapyr. Water samples were
collected and chemical analysis made. The third study evaluated published literature and other
information on the toxicity of herbicides used in the study.

Results:

No buffer or 10 ft buffers were sufﬁcnent in protectmg water qual:ty where medlum to low density
vegetation was treated with herbicide. Larger buffer zones were needed where high density
vegetation was treated; buffers of 25 ft or more achieve stream water quality criteria. Positive water
samples contained concentrations of herbicide of 0.001 to 0.002 mg/l with the highest at .006 mgl/],
levels not harmful to humans or aquatic life.

References:

Environmental Consultants, Inc. 1991. Determination of the effectiveness of herbicide buffer zones in

protecting water quality on New York State powerline rights-of-way. Emplre State Electric Energy
Research Corporation, Schenectady, New York. Report EP 8944. -

Norris, L.A., and P.M. Charlton. 1995. Determination of the effectiveness of herbicide buffer zones in
protectlng water quality. p. 147-152 In G.J. Doucet, C. Séguin, and M. Giguere (eds.) Proceedings
of the 5™ Interational Symposium on Environmental Concems in Rights-of- -Way Management,
September 19-22, 1993, Montreal, Quebec, Canada, Hydro-Québec, Quebec, Canada.

Summary compiled from:

Environmental Consultants, Inc. 2001. Integrated Vegetation Management on gas line rights-of-way:

Review of the literature. C.A. Nowak and B.D. Ballard (comps.), Gas Technical Institute, Chicago,
Ilinois, GRI Report No. GRI-01/0096.
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Study Name: ROW natural growth inhibitors.

sty sponsor: SIS SIE B S e Comereon (CSEERCO)
rF;r;lo;,ebc;rl.\lamelStudy EP 90-14 L N .
PI's/Contractors: Brooklyn Botanical Garden Research Center, Brooklyn, New York.
Period: 1990 S

Cost: $40,000

Purpose and description:

The objective was to identify natural compounds and vegetatlon that mhlblt the growth of trees
commonly found on New York State transmission line ROWSs. The ‘study included a review of llterature
pertinent to natural growth inhibitors, emphasizing those natural compounds that affect tree growth
including a broad overview of the subject of allelopathy, microorganisms, and tree pathogens. .-
Results: -

The annotated bibliography highlighted hterature pertment to natural growth mhlbltors including a
broad overview of the subject of allelopathy, microorganisms, and tree pathogens. The literature =, . .
- reported approximately 200 phytotoxins from over.100 microbial species, most being produced by e
fungi. A few of the phytotoxins described in the literature have already been developed as commercial
herbicides (e.g., bialaphos and phosphinothricin—the synthetic version is the herbicide Glufosmate) o
The development of herbicides from microbially produced phytotoxins is @ highly promising area for. - .
future discovery, which has not been adequately explored. Literature regarding phytotoxins isolated . -
from pathogens of trees is very limited, and those that have been reported were toxic only to the host e
plant and show little promise as a herbicide/growth regulator for a broad range of trees. Articles * + =
pertaining to allelopathlc effects of one plant on another were also reviewed. Very few investngatnons
of allelopathy found in the scientific literature stood up to the scrutiny of proof required to “prove”
allelopathic effects of one plant on another. )

Reference:

Brooklyn Botanical Garden. 1991. Natural growth inhibitors—literature review. Empire State Electric

Energy Research Corporation, Schenectady, NY, and Consolidated Edison Company of New
York, Inc. Research report EP 90-14.
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Study Name: - Volney-Marcy Rubus study.
Study Sponsor: - Niagara Mohawk Power Corporation
zzori;;:etrNameIStudy Volney-Marcy research project.
Pl'siContractors:  C.A. Nowak. SUNY-ESF

Period: 1982-1991

Cost: NA

Purpose and descnptlon

The objective of this study was to examine the presence of one desirable genus—Rubus—in
response to first and second maintenance cycle herbicide treatments, 1 and 4 years after initial-
clearing on one recently cleared right-of-way (ROW) in Upstate New York. Rubus density and cover
were compared among plots treated with herbicides using selective and nonselective basal (triclopyr)
and stem-foliar (2, 4-D, plcloram and triclopyr) treatment schemes. '

Results:

Rubus allegheniensis Porter (common blackberry) was the dominant Rubus species on a recently.
cleared ROW in Upstate New York. The presence of Rubus was not affected by first maintenance .
cycle treatments. In response to second maintenance cycle treatments, basal schemes generally had - -
more Rubus than stem-foliar.treatments. In terms of broad plant community stability on ROWS, the
role of Rubus is unclear, as are the implications of any differences i |n Rubus cover among treatments
with regard to multnple uses of ROWs: »

Reference

Nowak, C.A. 1991. Volney-Marcy Rubus study. Niagara Mohawk Power Corporahon Syracuse, NY.
NMPC final report.
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. - . Principles and practices of vegetation management on electric power
Project Name: transmission line rights-of-way. ~ o
Study Sponsor: Niagara Mohawk Power Corporatton . I
'F:lruorj‘::l;:;rNameIStudy Volney-Marcy research’ pro;ect ' S N ' I
PI's/Contractors: Abrahamson, L.P. and C.A. Nowak. SUNY-ESF |
Period: 1989-1992 o
Cost: $126,649

Purpose and descnptlon

The purpose of this series of studies was to evaluate which appllcatxon mode and method was most
cost-effective in accomplishing vegetation management objectives during early ROW management e
phases. Treatment plots along ROWs were treated with selective and nonselective basal or cut stump
_ applications of picloram, 2,4-D, and triclopyr and no herbicide treatments in the initial clearing phase
and selective and nonselective basal or stem-foliar applications for the first and second conversion
cycles. Effects of treatments on desirable woody stem density, undesirable woody stem density, -

herbaceous cover, undesrrable sproutmg, and herbaceous densrty were evaluated at the end of eaoh ='

conversioncycle.” - = .. . o REETE
Results: S A TP ek S

Dunng initial ROW cleanng the number of deslrable plants was reduced wrth herbicide treatment
undesirable plants were generally the same between herbicide-treated and no herbicide treatment . f
plots, and costs were higher for herbicide treatments as compared with no herbicide treatment The e
most cost-effective method for initial clearing was clear or selective cutting with no herbicide .. _
treatment. During the first conversion cycle there was equal reduction of undesirable vegetatlon and.
maintenance of desirable vegetation. Therefore, cost-effectiveness was based on treatment costs
alone. Basal treatment costs were nearly double that of stem-foliar with the nonselective mode  being
less costly than selective; therefore, the nonselective stem-foliar treatment was the most cost-effective
scheme. For the second conversion cycle there were more desirable plants with the selective mode .
there was a greater reduction in undesirable plants with stem-foliar schemes, and basal treatment
costs were nearly double that of stem-folrar Therefore selectlve stem-fohar was the most cost-
effective herbicide scheme. o t

References: . : TR
Abrahamson, L. P., C. A. Nowak, E. F. Neuhauser, C. G Foreback, H. D. Freed S.B. Shaheen.and

C. H. Stevens. 1991a. Cost-effectiveness of utility rights-of-way vegetatron management
treatments 1. lnmal clearing. Joumal of Arbonculture 17(12) 325-327

-

Abrahamson, L. P., C. A. Nowak, E. F. Neuhauser, C G. Foreback H D. Freed S B. Shaheen and
C. H. Stevens. 1991b. Cost-effectiveness of utility rights-of-way vegetation'management
~ treatments: |I. First malntenance cycle. Journal of Arboriculture 17(12): 328-330.

Nowak, C. A, L. P.-Abrahamson, E. F. Neuhauser, C. G. Foreback, H. D. Freed, S. B. Shaheen, and
C. H. Stevens. 1992. Cost-effective vegetation management on a recently cleared electric
transmission line right-of-way. Weed Technology 6: 828-837.

Summary compiled from:

Environmental Consultants, Inc. 2001. lntegrated Vegetation Management on gas line rights-of-way:
Review of the literature. C.A. Nowak and B.D. Ballard (comps ), Gas Technical Institute, Chicago,
inois, GRI Report No. GRI-01/0086.
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Study N.ame: , \lo\v ;:}ﬁer:; ;?;:'l(ssa:ac:: plant dynamlcs on electric power nghts-of-
Study Sponsor: Empire State Electric Energy Research Corporation

Pr °§f§;r”a"‘e’3‘“f’y EP 91-16: Rights-of-way stability. ’

PI's/Contractors: ~ Abrahamson, L.P., C.A. Nowak, and D.J. Raynal. SUNY-ESF

Period: 1991-1993

Cost: ‘ $147,690

Purpose and description:

The purpose of this 15-year appraisal was to describe long-term changes in tree populations on
powerline ROWSs across New York with operatlonal vegetation management during the period of
1975-1991.

Results:

Results from the 15-year appraxsal mdlcated that on comdors where trees were penodlcally.
selectively removed using herblc1des. tree populations were observed at constant low density. There
was a spatial redistribution of trees in 1991 compared to 1975, with fewer trees in the corridor
centerline and more in the border areas along corridor edges in 1991. An increase in tree density was
observed on corridors that did not receive herbicide treatments to control trees, but had only C
aboveground portions of trees selectively removed using periodic hand cutting. Species composition
generally did not change over the study penod Acer, Betula, Fraxinus, Populus, Prunus, and Quercus
species were commonly present on all sites during 1975 and 1991. Red maple (Acer rubrum L.) and
white ash (Fraxinus americana L.) were ubiquitous. Operational, selective removal of trees on
powerline corridors with herbicides, whereby both the above- and below ground portions of the plants
are periodically killed and site disturbance minimized, can lead to the creation of relatively stable
compositionally constant, low density tree populations.

References

Nowak, C. A., L. P. Abrahamson D J Raynal, and D. J. Leopold. 1995. Selective vegetatxon
management on powerline corridors in New York State: Tree density and species composition
changes from 1975 to 1991. p. 153-158 /n G.J. Doucet, C. Séguin, and M. Giguére (eds.)
Proceedings of the 5" International Symposium on Environmental Concems in Rights-of-Way
Management September19-22 1993, Montreal, Quebec, Canada.

Summary compfled fmm

Environmental Consultants, Inc. 2001 lntegrated Vegetatlon Management on gas line nghts-of-way

Review of the literature. C.A. Nowak and B.D. Ballard (comps.), Gas Technical Institute, (‘hlcago
lllinois, GRI Report No. GRI-01/0096.
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Cost effectiveness of herbit:ide and non-herbicide alternatives for.

Study Name: vegetation management on powerlme corndors in the northeastem
_ : United States: A review. - ‘
Study Sponsor: Environmenta! Consultants, Inc.

Project NameIStudy NMPC pro;ect JC28477AGP

Number

L.P. Abrahamson and C A Nowak SUNY-ESF
P.M. Charlton and P.G. Snyder, ECI

Period: 1992
Cost: $34, 891
Purpose and descnptlon

The purpose of this series of stud:ee was to assess avallable mformat:on on both herbucnde and non- . -
herbicide vegetation management methods for electric utility rights-of-way in the northeastern United - -
States. An extensive search of the literature was conducted, along with mail and phone surveys of

PI's/Contractors:

utility vegetation managers throughout North America, and on-site visits with several reg|onal utllntlest ,.
The study had several general goals, including: (1) review existing literature, (2) examine experience

of utilities that offer special maintenance agreements to landowners who prefer that non-herbicide~ -
methods be employed and (3) evaluate mforrnatlon from utnlmes that have experience with long-term L
no-herbicide-use policies. - . :

_Results:

The malntenance of vegetation on electric utnhty rights-of-way is a dynamic process affected by snte -
conditions, public lnterest ‘environmental concemns, and costs. Existing information is insufficientto
identify one method or group of methods as optimal in alf circumstances. Long-term, cost-effective
management of ROW vegetatuon is dependent upon both herbicide and non-herbncade methods. A |
prescription-based approach, where different methods are selected for different circumstances, is the
most rational strategy. To effectively manage this type of program, it is essential that utllmes have
well-trained professmnals and data to make operatxonal prescnptlons in the field.
References:

Abrahamson, L. P C A Nowak P. M. Charlton andP G. Snyder 1995 Cost effectlveness of
herbicide and non-herbncnde vegetatlon management methods for electric utility rights-of-way in -
the Northeast: state-of-the art review. p. 27-43 In G.J. Doucet, C. Séguin, and M. Giguére (eds) 2

Proceedings of the 5™ Intemnational Symposium on Environmental Concerns in nghts-of-Way
Management, September 19-22,-1993, Montreal Quebec Canada

|
’

Environmental Consultants, Inc. 1992. Cost effectiveness of herbtcude and non-herbncnde vegetatlon |
management methods for electric utility rights-of-way in the Northeast: state-of-the art review and
annotated bibliography. Abrahamson, L. P., C. A. Nowak, P. M. Charlton, and P. G. Snyder

(comps.). Niagara Mohawk Power Corporat:on Syracuse, NY. NMPC ﬁnal project report
JC28477AGP. ,

Summary compiled from:

Environmental Consultants, Inc. 2001. Integrated Vegetatxon Management on gas line nghts-of-way

Review of the literature, C.A. Nowak and B.D. Ballard (comps.), Gas Technical Institute, Chicago,
lllinois, GR! Report No. GRI-01/0096.
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Study Name: .'l:;ltl,llttya{lilrg:-:f-way vegetation management in Karner nlue butterfly -
Study Sponsor: .Niagara Mohawk Power Corporation

Project Name/Study

Number .

PI's/Contractors: D.J. Leopold, P. Smallidge and L.P. Abrahamson. SUNY-ESF
Period: 1994-2002

Cost: $425,000

Purpose and description:

The study was designed to determine the relationship between short and long-term vegetation
management on the abundance of blue lupine (Lupinus perennis L.), an herbaceous perennial critical
as a food source for the Karner blue butterfly (Lycaeldes melissa samuelis Nabokov)——a U. S. Fish
and Wildlife Service listed endangered spemes—m its larval stages.

Results:

Increased relative light level was the primary variable assocratedﬁwnth increased blue lupine
abundance. Percent cover of blue lupine was correlated positively with both the recent and longer-
term use of herbicides. Blue lupine clump density was most dependent on relative light intensity, and
was negatively associated with the number of years since the last management activity and the recent
use of herbicides.

References:

Smallidge, P. J., D. J. Leopold, and C. M. Allen, 1995. Management concerns for the response of biue
lupine commum'aes on rights-of-way in east-central New York, USA to environmental factors and
vegetation management. p. 330-335 /n G.J. Doucet, C. Séguin, and M. Glguere (eds.),
Proceedings of the 5™ International Symposium on Environmental Concems in Rughts-of-Way
Management September19-22 1993, Montreal, Quebec, Canada.

Smallidge, P.J., D.J. Leopold and C.M. Allen. 1996. Community characteristics and vegetation
management of Kamer blue butterfly (Lycaides Melissa samuelis) habitats on rights-of-way in
each-central New York, USA. Joumal of Apphed Ecology 33: 1405-1419

Summary compiled from: :
Environmental Consultants, Inc. 2001 Integrated Vegetation Management on gas line rights-of-way:

Review of the literature. C.A. Nowak and B.D. Ballard (comps.), Gas Technical Institute, Chicago,
Ilinois, GRI Report No. GRI-01/0096.
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Project Title: .

Study Sponsor

Project NameIStudy
Number

Pl's/Contractors:
Period: ..

Cost:

. Total
Purpose and descrrption

o Volney-Marcy electrrc transmrssion lme vegetatlon management
" project: Third cycle treatments -

Niagara Mohawk Power Corporatlon (see mdlvrdual study descnptrons oo
for other partners) - : L :

Study No. s 1-11,15

C.A. Nowak LP Abrahamson and LW VanDruff SUNY-ESF
198992002 .- . .

$486,000 (NMPC)
$150,000 (see NYSEG partnershlp)

o $10,000 (Dow AgroScr_ences)

$4,500 (DuPont)

$25,000 (BASF) (35, obo)year forup'to § years)
'$675,500 -

This series of studies was desrgned to evaluate a range of management considerations including:

Long-term effects of non-herbicide treatments and selective and non-selective herbicide treatments - .- :

on desirable and undes:rable woody spemes dynamlcs dunng the second conversron cycle

' Methods of reclalmmg a ROW (mowmg. low volume hydraullc stem-follar and cut stump treatment

methods)

Efficacy and effectlveness of contemporary herblclde treatment methods and mlxtures (low volume o
backpack, low volume hydraulic, basal, and cut stump treatments), and quantification of herbicide use

and deposition off-target: d|sturbance from treatments duratlon of impact, opportunlty for tree

seedling establrshment

Ecologlcal conS|deratnons songblrd habltat vascular plant specres dwersuty competmve ahllrty of low-)

‘

e
r

growing communities: effects on tree growth and development, and a study of gray birch

dynamlcslecology

Results:

See individual study descriptions.

References:

See individual study descriptions.
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Study Name: - .- L.ong-term effectiveness of various herblclde and non-herbicide )
y * treatment schemes during the second conversion cycle.
Study Sponsor: Niagara Mohawk Power Corporation

Project NamelStudy Volney-Marcy electric transmission line vegetahon management project:
Number Study No. 1

PP'siContractors: C. A Nowak and L.P. Abrahamson. SUNY ESF

Period: 1999-2002

Cost: See Volney-Marcy electric transmission line vegetatxon management project:
ost: Third cycle treatments. -

Purpose and description:

The objective of this study was to determine the long-term effectweness of select treatments applied
"during the second conversion cycle on the Volney-Marcy powerline. Remeasurement of past
treatment areas that included selective and non-selective stem-foliar and basal herbicide treatments,
brush hog (hydro-axe/mawing), and grub and seed treatments was completed in 1999/2000, 11-12
years post-treatment. Desirable and undesirable stem densities by height/diameter class and percent
cover for all species were measured using a series of milacre plots and strip transects.

Results:

Over an 11-year period, stem densities were maintained at low levels using selective chemical
treatments in an IVM program on the Volney-Marcy powerline ROW in Upstate New York. Larger -
trees on the ROW were dominated by gray birch, whereas red maple was the dominant species for
smaller seedlings, suggesting that a species shift in undesirable species may be occurring on the
Volney-Marcy ROW. Mechanical treatments resulted in higher undesirable densities than chemical -
treatments. Desirable stem densities have increased or remained constant over time wnh an IVM
approach. . :

Reference:

Ballard, B.D., C.A. Nowak, L.P. Abrahamson, E.F. Neuhauser, and K.E. Finch. In press. Integrated
vegetation management on electrical transmission rights-of-way using herbicides: Treatment -
effects over time. In: Proceedings of the 7th International Symposium on Environmental Concemns
in Rights-of-Way Management, September 9-13, 2001, Calgary, Alberta, Canada.
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Co Effectlveness of various selectnve herblclde treatment schemes to
reclaim a ROW. -

Study Sponsor Niagara Mohawk Power Corporatlon

Project NameIStudy ’Volney-Marcy electric transmission line vegetatxon management project:
Number ‘ Study No. 2

Study Name:

Pl's/Contractors: C.A. Nowak and L.P. Abrahamson. SUNY-ESF. -
Period: ‘ 1999-2002 : L e
Cost: “e' 7 See Volney-Marcy eléctric transmnssxon line vegetatlon management project:

Third cycle treatments.
Purpose and descnptnon A .o ‘
The purpose of this study was to evaluate the effectnveness of selective stem-foliar and cut stump
treatments applled to a ROW with tall, low-densnty undesirable trees.”A'subset of three stem-foliar and *
three basal treatment areas from Study No."1 was selected for retreatment 11 years post-treatment. -

Stem-foliar treatments were applied corresponding with historic stem-foliar treatment plots Cut stump
treatment methods were apphed to historic basal treatment plots.

Results:
Pending.
Reference:
Pending.
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. . Vascular plant species diversity before and after first maintenance
Study Name: cycle vegetation management. .
Study Sponsor: Niagara Mohawk Power Corporation

Project NamelStudy Voiney-Marcy electric transmission line vegetation management project:
Number Study No. 3

PI's/Contractors: C.A. Nowak and L.P. Abrahamson. SUNY-ESF.

Period: - - 1999-2002
Cost: See Volney-Marcy electric transmnssnon line vegetation management pro;ect:
Third cycle treatments. ;

Purpose and descnptxon

Vegetation management on ROWs is conducted to produce values chiefly associated wnth the safe
and reliable transmission of electricity. Secondary values are produced as well. Communities of rare,
early successional plant communities can often be found on ROWs. The objective of this study was to'
determine the effects of selective and non-selective stem-foliar and basal herbicide tréatments on
plant species diversity during the second conversion cycle.

Results:
Pending.

. Reference:

Pending.
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Study Name: - '“_Competntwe hierarchles of desirable plant communitles
. 'Nlagara Mohawk Power Corporat:on R R
. - New York State Electric and Gas Corporation - - .-
Project Name/Study Volney-Marcy electric transmission line vegetahon management pro;ect

Study Sponsor:

Number ) Study No. 4 (NYSEG Study No. 4)

Pl's/Contractors: CA. Nowak and L.P.-Abrahamson. SUNY-ESF.

Period: 1999-2002 .

Cost: - 7 See Volney-Marcy électric transmnssxon lme vegetatlon management project: .
. Third cycle treatments.

Purpose and descnption

Vegetatlve communities found on powerhne ROWs vary in'their ability to inhibit undeswable tree -
seedling estabhshment, survival, and growth. The purpose of this study was to evaluate'each of these
suppression factors for important vegetative communities found on the Volney-Marcy ‘ROW. To better
understand the stability of these community types, two approaches were employed in thls study 1)
stemn analysis and 2) seedling demography of trees growing in each community type.

Results:

Pending.
Reference:
Pending.

O ——
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Study Name: ~Herbicide deposition patterns for commonly used treatment schemes.
Niagara Mohawk Power Corporation, New York State Electric and Gas
Corporation, Dow AgroSciences, DuPont, BASF. '

Project NameIStudy Volney-Marcy electric transmission line vegetation management project:

Study Sponsor:

Number Study No. § (NYSEG Study No. 6)

Pl's/Contractors: C.A. Nowak and L.P. Abrahamson. SUNY-ESF.

Period: 1999-2002

Cost: . See Volney-Marcy electric transmission line vegetation management project
* Third cycle treatments.

Purpose and description:

Work on this study corresponds with low volume backpack foliar treatment applications in Study No 8
and cut stump treatments in Study No. 10. One concern with herbicide is that there are detrimental -
effects on non-target vegetation (communities) due to overspray. This objective of this study wasto .
quantify the amount of herbicide used to treat varying densities and sizes of trees and to quantify the
amount of overspray that results for conventional herbicide methods/application techniques.

Results:
Pending.
Reference:
Pending.
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; . — Slte-spemf c and landscape-level effects of ROW vegetatlon K .
Study Name: . ;. ‘management on songbird commumtles ‘ .
Study Sponsor:  Niagara Mohawk Power Corporatnon

Project Name/Study ' Volney-Marcy electric trafismission line vegetation management prOJecL
Number . Study No. 6

Pl's/Contractors: L.W. VanDruff. SUNY-ESF.

Period: 1999-2002

Cost: - © 1 'See Volney-Marcy electnc transmussxon Ilne vegetatlon management project:
° Third cycle treatments.

Purpose and descrlption.

. Powerline ROWSs may serve as suitable habitat fora ‘number of shrub bird specxes currently in dechne o

because of the loss of agnculture and reversion of old fields back to forest in the northeastern’ Umted
States. The potentlal quality "of that habitat will largely reflect the vegetation management strategy ™
employed in any glven ROW. The objectxve of the study was to determine what the sxte—spec:ﬁc

- effects of vegetatlon management were on songblrd communities. Two of the primary vegetatlon f_ s

management strategues are mechanical treatments and selective herbicide treatments. The bird

community of a ROW in which both treatments were used on one or the other of two sude-by-snde )
powerlines was studled usmg a combmatlon of spot-mappmg, nest searchmg, and vegetatnon e
measurements. - - - o e ' S e

Results: o

There was a difference in shrub density on the two powerlines; the older Fitzpatrick-Edic line, wnth a

history of mechanical treatments, had a higher shrub density than the youngerVolney-Marcy

powerline. There were two times more bird territories and nests in high shrub densny areas. T

Songblrds respond directly to shrub habitat on ROWSs; as shrub density increases, shrub nestnng blrds
increase. Once ‘established, the permanence of the plant community produced with selectlve
herbicides may be better for short-lived bird species than the regular destruction of the plant
community requnred in mechanlcal treatments

Reference: —_—

Marshall, J.S., LW. VanDruff ‘and S D Shupe In press. Effects of Power Line’ nght-of Way
Vegetatlon Management on Avian Communities. In: Proceedings of the 7th International -

Symposium on Environmental Concems in Rights-of-Way Management, September 9-13, 2001,
Calgary, Alberta, Canada.
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Study Name:‘_ D07 Astudy of ;hejnvasion and growyh patterns of Betula populifolia
Marsh. (gray birch) on a powerline ROW in New York State.

Study Sponsor: Niagara Mohawk Power Corporation _

Project NameIStudy Volney-Marcy electric transmission line vegetatxon management project:

Number Study No. 7

PV's/Contractors: ~ C.A. Nowak and L.P. Abrahamson. SUNY-ESF.

Period: 1999-2002

Cost: See Volney-Marcy electric transmission line vegetatlon management

project: Third cycle treatments.
Purpose and description:

Gray birch (Betula populifolia Marsh.) is an important tree species on powerline ROWs in the north
temperate zone of North America. Itis a pioneer species that can proliferate in the early plant
succession enwronment of powerline ROWs. While a short tree at maturity (10- to 15-meters), itis
commonly a danger for the transmission of electricity.. This study was initiated to determine why gray
birch was so prevalent on the Volney-Marcy ROW, 17 years after initial clearing. Stem densities of the .
gray birch population (trees greater than 1 cm diameter at breast height and approximately 3m .
height) averaged 350 ha 11 years post-treatment (second treatment cycle). Treatments were basal
and stem-foliar herbnc:des applied using non-selective or selective modes as part of a long-term study. .
Fifty-four gray birch trees from across a 25 km section of ROW were examined for height-age
development pattens. Population densnty and age structure were measured on 11 treatment plots.
Results: -

Gray birch tree helghts ranged to over 11 m and tree ages from 41013 years Most of the trees were
established within 3 years after treatment. Young powerline corridors that have mesic to hydric
moisture regimes are well-suited to birch invasion, particularly with management-related disturbance,
Minimizing site disturbance and promoting the development of a tall shrub commumty should reduce
birch presence on older powerlines.

Reference: : i

Nowak, C.A., B.D. Ballard, and E. O'Neill. In press. Gray Birch Ecology on an Electric Powerline
Right-of-way in Upstate New York. /n: Proceedings of the 7th Intemational Symposium on

Environmental Concems in nghts—of-Way Management, September 9-13, 2001, Calgary, Alberta-
Canada.
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dv N . 4 _Effectnveness of various herblclde treatment schemes on ROWs that -
Study ame: “'were operatlonally treated during the last treatment cycle. '
Study S N ”Nlagara Mohawk Power Corporatlon New York State Electnc and Gas

tudy Sponsor:. . Corporation, Dow AgroSciences, DuPont, and BASF. .
Project NameIStudy Volney-Marcy electric transmission line vegetatlon management prOJect
Number Study No. 8 (also NYSEG Study No 5)
Pl's/Contractors: C.A. Nowak and L.P. Abrahamson SUNY—ESF
Period: ... . . 1999-2002 . - . .. : ’
Cost: _ . See Volney-Marcy electnc transmtssnon fline vegetatlon management project:
ost: Third cycle treatments.

1

Purposeanddescnptuon . _ - T ‘,’ '

The objective of this study was to compare the effectnveness of low volume backpack follar |ow -
volume hydraulic stem-foliar, and basal treatments under conditions that are routinely encountered on
managed powerline ROWSs. Three herbicide mixtures were used for the backpack : fohar treatment:. .

. Accord/Arsenal, Tordon/Garlon, and Krenite/Arsenal/Escort. Two herbicide mlxtures were used for ‘
hydraulic foliar: Tordon/Garlon and Accord/Arsenal. A single herbicide mixture was used for basal
treatments: Garlon/Arsenal. Sites were selected from operationally treated areas with anareaof -
approximately 1 acre for each of the six treatments and stem densities of 50-200 undesirable

stems/acre over 6 feet in height. In addition to quantifying treatment effectiveness, treatment methods- ‘

in this study will be evaluated for herbicide deposition pattems and the impact on non-target
vegetation (Studies 5 and 9).

Results:
Pending

Reference:
Pending
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Study Name:

Study Sponsor:

Project Name/Study
Number

PVs/Contractors:
Period:

Cost:

Herbicide deposition patterns for commonly used treatment schemes:
Impacts on community structure and composition in’ the near- and long-
term.

Niagara Mohawk Power Corporation, New York State Electric and Gas

‘Corporation; Dow AgroSciences, DuPont, and BASF.

Volney-Marcy electric transmission line vegetation management project:
Study No. 9 (NYSEG Study No. 6)

C.A. Nowak and L.P. Abrahamson. SUNY-ESF.
1999-2002 '
See Volney-Marcy electric transmlssmn line vegetation management project:

- Third cycle treatments.

Purpose and description:

Work on this study corresponds with the treatment applications in Studies No. 2 and 8. The purpose
of this study was to quantify the area affected by the “overspray shadow”, and to assess the impacts
that the overspray has on the vegetative community soon after treatment and over time. The areas
impacted from “overspray” were quantified by delineating and mappmg these areas for a total of 30
trees for each treatment method studied.

Results:
Pending
Reference:
Pending
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Study Name: » axE Expanding the treatm'ent windo;:v for cut sfump herbfoide treatments.
Study Sponsor: Niagara Mohawk Power Corporation

Project Name/Study™ - Volney-Marcy electric transmission line vegetatlon management project: -
Number Study No. 10

PI's/Contractors: - C.A. Nowak and L.P. Abrahamson. SUNY-ESF.

Period: 1999-2002

Cost' B ' ‘See Volney-Marcy electnc transmlssuon line vegetatlon management project: .
Third cycle treatments. '

Purpose and descnptlon

The purpose of thls study was to evaluate the efﬁcacy and effectiveness of three cut stump herbicide
mixtures, ‘Accord/Arsenal, Garlon 4/Stalker, and Pathway, applied at three dlfferent times dunng the
year: early spring (Apnl) mrd-summer (June) and late fall (November)

Results: -

Pending
Reference:
Pending
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Study Name: ‘ - Effectiveness of mowing to reclaim a previously mowed ROW.
Study Sponsor: ) Niagara Mohawk Power Corporation . ' _
Project Name/Study Volney-Marcy electric transmission line vegetation management project:
Number Study No. 11 .

PI's/Contractors: C.A. Nowak and L.P. Abrahamson. SUNY-ESF.

Period: 1999-2002

Cost: _ See Volney-Marcy electric transmission line vegetation management

project: Third cycle treatments.
Purpose and description:

Mowing has often been used on ROWs in New York State. This study evaluated the effectiveness of

mowing and mowing with follow-up stem-foliar herbicide treatment(s) to reclaim a ROW that has gone
untreated for 11 growing seasons. Ten mowing (hydro-ax) treatment areas were retreated in late June

2000 using a Hydro-Ax 621E skidder with a Rotary Ax mower deck. As of August, 2001, follow-up
herbicide treatments have not yet been prescribed.

Results:
Pending
Reference:
Pending
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. S Demonstratlon of ROW Vegetatlon Management Tools on a ROW near
StudyName: — Ajbany, New York.
Study Sponsor: © ~  -Niagara Mohawk Power Corporat:on :

Project Name/Study . Volney-Marcy electnc transmnssnon line vegetatlon management pro;ect
Number . .. /Study No. 16

PI'siContractors:  C.A. Nowak and LP, Abrahamson SUNY-ESF. .

Period: - + % 2000-2002 AR . ‘
See Volney-Marcy electric transmission line vegetation management pro;ect.

Cost: ‘ - Third cycle treatments.

2001 Environmental stewardshtp of utlhty nghts-of-way conference cost $?
Purpose and description:

The purpose ‘of this study area was to provnde a showcase of vegetation management tools and .
strategies that would be readily accessible in the Albany area. The demonstration/research-areawas = .°
established June 2000. Twelve 1-acre areas were delineated on a hillside west of the New Scotland-- 7 -
substation off Route 308, approximately 5 miles southwest of Albany Pre-treatment measurements . -
were completed in each 1-acre area, which included establishing nine milacre plots andsixstrip = * "
transects (six-feet wide x 66-feet long). The area had high shrub presence, including gray dogwood, -
honeysuckle, and multiflora rose, and had a suitable number of medium to large undesirables ready ce
for treatment. Treatments were applied in mid-June, 2001 o

Results: . o T

Vegetation management treatments were demonstrated at the site for the Environmental stewardshlp R
of utility rights-of-way conference held in Albany, NY in June 12-13, 2001. The event was hosted by
Niagara Mohawk Power Corporation, Energy Alliance of New York, and the State University of New
York College of Environmental Science and Forestry (SUNY-ESF). The workshop participants
included professionals from the utility industry, regulatory agencies, environmental analysts, and
universities. Presentations were made by the utilities: NMPC, New York Power Authority, and New
York State Electric and Gas. The agency perspective was presented by the New York State
Department of Environmental Conservation and the Public Service Commission. SUNY-ESF
presented a review of current research and a new framework in which to think about lntegrated
Vegetation Management.

Reference:
NA
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Project Title: $2rrukb community dynamics on a powerllne corridor in upstate New
Study Sponsor: Niagara Mohawk Power Corporation, Electnc Power Research Institute, and

" New York State Electric and Gas Corporation.
Project Namel/Study Shrub community dynamics on a powerline corridor in upstate New

Number York/Volney-Marcy electric transmission line vegetation management project:
Study No.s 12-14

PI'siContractors: C.A. Nowak, L.P. Abrahamson, and B. D. Ballard. SUNY-ESF.

Period: 2000-2002 - .

Cost: - .$135,095 (also see NYSEG partnership)

Purpose and description:

The purpose of the three studies in this project was to answer three main questions about shrub
ecology: 1) What is known about the life histories (reproduction, growth, and longevity) of common
ROW shrubs (Comnus, Rubus and Viburnum)? 2) What factors have influenced the distribution and
abundance of shrubs on powerline ROWSs? and 3) What cultural treatments can increase and
maintain the presence of desirable shrub communities (Specifically, mowing or coppicing of
arrowwood, Vibumum dentatum, and gray dogwood, Comnus racemosa)?

Results:

See individual study descriptions.
Reference: .

See individual study descnptlons :
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Study Name: =~ Select shrub life histones An annotated bibhography

Study Sponsor:: . . - Niagara Mohawk Power Corporatlon and Electnc Power Research Institute. .

S ' Shrub community dynamlcs ona powerhne corridor in upstate New

Project r:lamel Study " York/Volney-Marcy electnc transmnssron line vegetatnon management project: -

Number: . ‘ 9 P J
T ©- StudyNo:12 - -

Pl's/IContractors: - C.A. Nowak, L.P. Abrahamson and B D Ballard SUNY—ESF
Period: - © "2000-2002 '
. See Shrub commumty dynamlcs ona powerhne comdor in upstate New
Cost: , 5T York -
Purpose and descrlptlon ot

The objective of this study was to develop an annotated bibliography that contains references T
important to the ROW vegetatxon manager m understandmg the life histories (reproductnon growth

- and longevity) of common shrubs (Comus spp., Rubus spp., and Viburnum spp.) in the northeastern
United States. A review of the literature was conducted to assess the state-of-knowledge about shrub
life histories of common shrub species, focusmg on Cornus racemosa Lam., Viburnum dentatum Spp. |
L., V lentago L., Rubus rdaeus spp. L ‘and R. aIIeghemens:sT C Porter, based on prommence in the

articles. : ~
Results:

Synopsis pending.
Reference:

Ballard, B.D., C.A. Nowak, H.L. Whittier, P.J. Donoso, J.C. Deegan, and J.W. Goodnch-Mahoney Llfe
Hlstones of Common Shrubs on Utility Rights-of-Way in the Northeastern United States: An

Annotated Bibliography. in press (2001). Electric Power Research lnstxtute Palo Alto, CA, and
Niagara Mohawk Power Corporation, Syracuse, NY.
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Study Name:
Study Sponsor:

Project Name/Study
Number:

Pl'siContractors:
Period:

Cost:

Factors influencing the distribution and abundance of shrubs on ROWs
in New York State: An observational study.

Niagara Mohawk Power Corporation, Electric Power Research Institute, and
New York State Electric and Gas Corporation.

. Shrub community dynamics on a powerline corridor in upstate New

York/Volney-Marcy electric transmission line vegetation management project:
Study No. 13 (NYSEG Study No. 2)

C.A. Nowak, L.P. Abrahamson, and B.D. Ballard. SUNY—ESF.

2000-2002

See Shrub community dynamics on a powerhne corridor in upstate New
York.

Purpose and description:

Species composmon and abundance of shrub commumhes on various ROWs appear to vary asa
function of site quality and land use history. The dlstnbutxon. composition, and abundance of
shrub/herb communities found on ROWs are a function of physiographic (site) conditions, past land
use and treatment history, adjacent land use, and age of the ROW. The objective of this study is to -
explore and determine what factors have the greatest influence on the distribution and abundance of
shrubs on powerline ROWSs across New York. Management of shrub communities can be adjusted to
meet management objectives based on an understanding of the factors that influence shrub

" dynamics.
Results:

Pending.
Reference:
Pending.
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: 'Assessment of cultural treatments to increase and maintain the

Study Name: -~ presence of desirable shrub communities: A mampulatlve field
' .. experiment.
Study Sponsdr: Niagara Mohawk Power Corporatlon Electric Power Research Institute, and -

New York State Electric and Gas Corporatxon
Project Name IStu dy Shrub community dynamics on a powerline corridor in upstate New

Number York/Volney-Marcy electric transmxssuon line vegetatlon management prolect
Study No. 14 (NYSEG Study No. 3) .
Pl's/Contractors: C.A. Nowak, L.P. Abrahamson, and B.D. Ballard. SUNY-ESF.
Period: © 2000-2002 -, T
Cost: See Shrub community dynamlcs ona powerhne corridor in upstate New -
ost: York. , .

Purpose and descnption .

While shrub communities are generally vnewed as the most effectlve desnrable plant commumty at
minimizing colonization by undesirable, tall-growing trees, there is much to learn about shrub S
community dynamics. The objective of this study was to determine what cultural treatments and by . -
what mechanisms can the presence of desirable shrub communities be increased and maintained on
ROWs. Both vegetative and sexual reproduction strategies may be necessary for many shrub species
to effectively colonize a site. However, there are cultural practices that may promote vegetative

- reproduction or spread (e.g., via basal sprouting, root suckering, etc.). Higher shrub density and cover '

have been observed on ROWs that have a history of mowing or handcutting (alone or in combination- . -
with cycles of chemical control) than on ROWs that were managed using only selective chemical
treatments (herbicides). This study evaluates the impact of mechanical treatments

(mowing/handcutting) on shrub dynamics of arrowwood, Viburnum dentatum, and gray dogwood
Comus racemosa.

Results:
Pending.
Reference:
Pending.
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Vegetation dynamics on operationally treated powerline corridors

Study Name: a o . ?cross New York state: 25-year re-assessment of Niagara Mohawk
Study Sponsor: - .é'léesgsirg&?gg:: Power Corporation and NewAYork State Electric and
:ff;::famdsﬁudy ~ Study No. 16 (also NYSEG Study No. 1)

PI'siContractors:  C.A. Nowak and B.D. Ballard. SUNY-ESF.

Period: 2002-2004

Cost: . $93,857 (also see NYSEG partnership)

Purpose and description:

The purpose of monitoring the long-term effects of operational vegetation management on New York's
powerline ROWs is to improve vegetation management and assure stakeholders that treatments are
creating desired conditions. New York State utilities have periodically assessed the state-wide
condition of ROWSs vegetation; in this study a series of permanent vegetation management plots—

originally established in 1975 and re-measured in 1991—on ROWs across the state will be re-
assessed at the 25-year mark in 2002-2004.

Results: :

Pending.

Reference: ' E : !
Pending. :
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~ Project Name: Partnerships for powerline vegetation management in New York
Study Sponsor: New York State Electric and Gas Corporation
Project NameIStudy "Study No.s 1-6 (also see NMPC's Volney-Marcy electnc transmlssron T
Number: - : * line vegetation management project) - '
Pl's/Contractors: - CA Nowak L. P Abrahamson and B.D. Ballard SUNY—ESF
Period: 2000-2003 .

Cost: $150,0QO
Purpose and descnptron' . '

This partnership supplements and extends the life of many of the studies descnbed in NMPC s - | S
Volney-Marcy electric transmnssuon line vegetatlon management prOJect mcludmg ) -;6 ST

Vegetation conditions on operatlonany treated powerhne comdors across New York State 25-year re-
assessment (NMPC Study No. 16/NYSEG Study No 1) :

Shrub ecology on electnc transmlsslon line ROWSs in New York State—observatlonal f eld study |
(NMPCJ/EPRI Study No 13INYSEG Study No.2) .

Shrub ecology on e!ectnc transmission line ROWs in New York State—manlpulatlve ﬁeld expenment '
(NMPCIEPRI Study No. 14/NYSEG Study No 3) \
Competltlve hlerarchres of desrrable plant commumtles (NMPC Study No. 4INYSEG Study Nc 4)

Effectiveness of contemporary herbicide treatment schemes (NMPC Study No. BINYSEG Study No
5)

Herbrcrde deposmon patterns fcr commonly used treatrnent schemes (NMPC Study Nos 5 & ~
9/NYSEG Study No. 6€)

Results:
Pending.‘
Reference:
Pending.
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Study Name: ‘Vegetation management on utility rights-of-way.
Results:

The annotated bibliography contained 279 references and serves as one of the first comprehensive
state-of-the-art literature reviews for vegetation management on utility ROWSs. Approximately half of
the references pertain to the use, effects, or safety of herbicides. The remainder of the references
dealt with general ROW issues, vegetation management, methods and procedures of vegetation
management, and wildlife benefits.

Cody (1975) concluded: Economic and environmentally acceptable maintenance of transmission line
rights-of-way is a matter of great concern for power companies. While everyone agrees that some sort
of vegetation management is necessary, there is a wide difference of opinion as to the most economic
and environmentally acceptable method. After examining the literature, talking with many nght—of-way
managers and examining many nghts-of-way, the followmg conclusrons were reached:

1. Right-of-way vegetatlon management should start wrth initial clearing. Proper mmal clearing can

greatly reduce future maintenance costs and provide a more environmentally acceptable right-of-
way. o S

2. While initial clearing is important, the greatest job confronting the nght—of-way manager is
maintenance of existing rights-of-way.

3. A great variety of conditions exists on rights-of-way requiring a variety of treatments to achieve
desired results. The need for maintenance should be determined by line examination, and
treatment should be prescribed according to species and conditions.

4. While mechanical methods of woody plant control are still needed and are being used, by far the
most right-of-way treatment is done using chemical methods.

5. There are two general methods of applying chemicals: broadcast spraying and selective spraying.

While more acreage is probably being treated by broadcast methods at present (1975), selective - -
methods are gaining rapidly. ~

6. Basal spraying is the most selective methods of chemical application, but other methods can also
be used selectively; exceptions are helicopters, fixed boom sprayers and mounted mist blowers.

7. Preservation and development of stable low-ground cover is, in the long run, the most economical
method of vegetation management. It can be developed and maintained by selective spraying.

8. Where vegetation is dense, initial treatment by broadcast spraying may be the only practical way to
reduce density and prepare the way for selective maintenance.

9. In remote areas or extremely rugged terrain, broadcast spraying by helicopter may be the only
practical means of vegetation control. It may also be justified in certain other situations such as
emergency conditions, shortage of labor, or where all, or nearly all, of the woody vegetation on a
section of right-of-way is of an undesirable species.

10. Right-of-way maintenance success is highly dependent upon the preparation of good vegetation
management plans, and reliable resources to carry them to completion.
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Study Name: Enwronmental and economic aspects of contemporaneous electnc
y * " transmission line right-of-way management techniques.

Results:

Case histories of 22 rights-of-way managed using commonly accepted methads were carried out in -
New York State. Study sites were located in all major forest regions of the state. Vegetation
management over the previous decades on these ROWs fostered the development a complex of
shrub-herb-grass communities. Shrubs found in adjacent forests to the ROW were prominent . Coe
components of the ROW cover. Tree species continued to invade the ROW even with an establlshed el
cover of shrubs, herbs, ferns, and grasses. This pressure from invading trees, if left unmanaged, . . ..
would re-establish forest cover. Characteristic plant communities were developed in relation to habitat -
and were identified as: blackberry-goldenrod or sumac-goldenrod on mesic habitat areas; blueberry-
sweetfern or blueberry-bracken fern on xeric areas; and willow-sensitive femn, red-osier dogwood- .+ - ;.
sensitive fern, or spirea-sensitive fern on hydric areas. ROW management has improved wildlife food .- -~
and cover conditions and plant species diversity. Species diversity was consistently higher on the
ROWs than in adjacent farests. Impacts of ROW management on erosion and stream water were
negligible; construction disturbances were the exception. Generally, there was little changein’, | . .
adjacent land use to the ROWs since ROW construction. -

Study Name: ‘ Cost compari_son of i’ight-of-'wa'y treatment_methods.
Results: : Ce s . ) A L .
The effect of seven treatment methods-—hand cuttmg, mowmg, cut stump, dormant basal summer
basal, selective ground foliar, and aerial—on capable tree densities varied. In the high density . class o
all treatments decreased density. Medium density class increases were observed in segments treated - . -
with hand cutting, mowing, and cut stump methods. Mechanical treatments produced stem reductions - . -
of <60% at all densities. Cut stump was most effective at high densities. Dormant basal, summer . -
basal, and aerial treatments exceeded 60% stem reduction at medium and high densities butonly .~ .-
summer basal was as effective at low density. Selective ground foliar reductions were 71%, 100% and
59% at high, medium, and low densities, respectively. All treatments produced >60% reduction in
mean height on both high and low height sites. Based on a single application of treatments, hand
cutting, cut stump, and mowing were less expensive than basal spray treatments ranging from $91-
$159, $113-3309, and $162-$193, respectively, depending on stem density.-No highly adverse”
impacts on wildlife habitat were caused by any of the ROW treatments. Cost and effectiveness

comparisons of girdling, fnllmg. basal |n1ect|on and stem lnjectlon found glrdllng to be the least
desuable method ’ .

Study Name: The effects of nght-of-way vegetation management on wﬂdhfe hab_ltat.
The objective’ of this pro;ect was to summarize ‘the knowledge of the effects of standard ROW
vegetation management practlces on various wildlife species and their attendant habitats in New York
State. The supportmg objectlves of this project were to: (1) conduct a review of pertinent literature, (2)

identify ongoing related research, (3) ldentlfy both posntsve and negatnve lmpacts on Wlldllfe habltats
and (4) determme gaps in the knowledge . -

- (AN . O - .. +

Ser

This project examlned the available data combmmg it wnth expert analysns and oplnlon inorderto '
make predictions about consequences of alternative management actions. This was accomplished by~ -
conducting a thorough state-of-the-art literature review lncludmg a summary of ongoing research and

a survey of unpublished data.

Results:

Initial impacts of ROW vegetation management are usually less favorable to wnldhfe than the long-
term impacts. Treatments performed upon ROWSs with high tree densities resulted in an immediate
reduction in food and cover available to wildlife, whereas selective treatments on ROWs with a low or
medium density of trees resulted in minimum reductions. Successfully managed ROWs that develop
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relatively stable shrub/herb/grassiand plant communities benefit a wide variety of wildlife species.
Vegetations management on ROWs encourages a broad spectrum of wildlife species, though the -
habitat requirements of all species cannot be met, thereby discouraging some species.

Study Name: _ ROW multiple uses.
Results:

The final report summanzed all avallable literature on ROW multlple uses and included an annotated
bibliography. A summary of survey responses was also presented. Analysis of this information
provided summaries on such topics as utility multiple use policies, compatibility of uses, management
strategies to control incompatible uses, accommodations of complaints, risk assessment, legal .
implications, management prerogatives to encourage compatible uses, compatibility criteria, and the

current management of multiple use by the ESEERCO member systems as well as regulatory
perspectlves on these issues. .

[

Study Name: Long-term right-of-way effectiveness.
Results:

Based on three density classes, high, medium, and low, a comparison of effectiveness of seven ROW
treatments—hand cutting, mowing, cut stump, dormant basal, summer basal, aerial, and selective
ground foliar—on undesirable plants (trees) was performed. Hand cutting was followed by an increase
for all density classes. Mowing was followed by 44, 13, and 29% decreases in the three classes,
respectively. Cut stump showed 71, 48, and 8% decreases, dormant basal was followed by 75, 57,
and 63% reductions for each class, summeér basal had 76, 83, and 57% reductions, selective ground
foliar showed 81, 67, and 41% density decreases, and aerial treatment was followed by 81,74, and
68% decreases in stem density for the three classes, respectively. A correlation of treatment
effectiveness and initial stem density, the relationship of the height of capable trees to the

effectiveness of the treatments, and the effectiveness of treatments on common capable tree specres :
is also discussed.- :

Study Name: Right-of-way treatment cycles.
Results:

Fifty-four percent of the study sutes treated using seven treatment methods—-hand cutting, mowing,
cut stump, dormant basal, summer basal, selective ground foliar, and aerial—had a 3 yr treatment
cycle, 24% had 