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71,500 acres
That’s just over 1% of the total land mass of the entire State of New Jersey. Its an area approximately the size of Union or Essex counties. It’s a mass almost 10% of the size of the entire NJ Highlands region.  It’s also how much land lies under the approximately 3900 miles of 150’ wide electric transmission right-of-way in the State and therefore is subject to total deforestation and clear cutting by the rules of NJAC 14:5-9.6 (e) 2-6.

The objective of this paper is to determine if the references cited in NJAC 14:5-9.5 (a) 1-9 contain sufficient information and documentation to support the standards in NJAC 14:5-9.6 (e) 2-6, and to gauge whether the standards are “excessive” based on publicly available information.
  
In summary, after review of the statute’s references and research works, technical documents from the electric and arboreal industries, source documents published by various government organizations, and over 20 other recognized, published sources, I have found that there is no documentary, evidentiary, scientific or anecdotal evidence to justify or support the rules of 14:9.6 (e) 2-6. 

Provided below is an analysis of that information that supports that assertion, and also shows that 9.6 (e) 2-6 is in fact contradictory to sections 14:5.9.4 (a) and 14:5.9.5 (f).  I will also demonstrate that, as a rule, the standards of 9.6 (e) 2-6 are contradictory to the guidelines, recommendations, procedures and principles of vegetation management practice promoted by the reference works and other national studies and reports.  My audit led me to review the research and publications of other sources such as the Federal Electric Regulatory Commission, Department of Homeland Security, National Critical Infrastructure Assessment, National Energy Reliability Company, the IEEE, the US House of Representatives, the US-Canada August 2003 Outage Task Force, various electric distribution companies and arboreal organizations.  A complete list of references which I reviewed in the course of this audit is included as Appendix A.
NJAC 14:5.9.6 (E) 2-6 reads:

(e) In addition to meeting the other requirements in this section, each EDC shall ensure that the following requirements for transmission lines are met:

2. An EDC shall not allow any vegetation taller than 15 feet at maturity to grow anywhere within a transmission line right of way;

3. The preferred growth in a wire zone shall be grasses or a low-growing compatible shrub scrub plant community to obtain a meadow effect where possible. An EDC shall not allow woody plants that naturally mature above three feet tall to grow in the wire zone;
4. The EDC shall not allow any woody plant species that naturally matures above 15 feet to grow in the border zone. Mature height may be determined from a reliable text authorities either listed in, or equivalent to those listed in N.J.A.C. 14:5-9.5(a). Utilities shall provide this information on their web site or in a publication upon request by a ratepayer;  

5. Non-woody agricultural crops, not exceeding 12 feet in height at maturity, may be grown anywhere in the right of way;

6. Only grass vegetation not exceeding a height of 18 inches shall be permitted to grow within three feet of any structure;

As stated in the opening, these standards of (e) 2-6 are not supported by the references of 9.5 (a), and in fact contradictory to the goals and intent of 14:5.9.4 (a) and 14:5.9.5(f).  I offer the following citations from 14:5-9.5 as support for these conclusions:     
The first source cited by the Board in NJAC 14:5-9.5 (a) 1. Pruning Trees near Electric Utility Lines, by Dr. Alex Shigo is a treatise on proper pruning techniques. “PLEAS FOR TREES” is the title of Shigo’s introduction. In describing utility and nature co-existence, he states “When large maturing trees are planted under the lines, pruning is the only alternative to assure a safe and reliable supply of electric power to all customers.”  Shigo advocates that 90% of the time, 3 branches can be removed to obtain 90% of the desired clearance.    
14:5-9.5 (a) 2. Part 1, ANSI A300 Tree, Shrub, and Other Woody Plant Maintenance-Standard Practices Section 5.9.1.1 states “The purpose of utility pruning is to prevent the loss of service, comply with mandated clearance laws, prevent damage to equipment, avoid access impairment, and uphold the intended usage of the facility/utility space.” 
A300 discusses pruning methods and techniques; it does not designate clearances of any type, referring this area to ANSI Z133, discussed below.
14:5-9.5 (a) 3. Best Management Practices, Utility Pruning of Trees, 2004 by the International Society of Arborists states on page 2 “Utility pruning operations should remove only those branches necessary to ensure the effective intended use of the utility space. Obtaining excessive clearance is needlessly costly, may unnecessarily injure trees, and often leads to adverse public relations.” 

14:5-9.5 (a) 5. ANSI Z133 states in its glossary the definition of “line clearance” as “The pruning, trimming, repairing, maintaining, removing, treating or clearing of trees or cutting of brush (vegetation management) that is within 10 feet (3.05 m) of electrical supply lines and equipment.”  
The requirement of 14:5.9.6 (e) 2-6 is greatly excessive of the standard of 10 feet set forth in Z133.
14:5-9.5 (a) 9.  National Electric Safety Code C2-2007 sections 232 through 235 is thorough in its discussion of overhead electric line clearance relating to structures, waterways, roadways, farm fields, etc. but completely void of reference to vegetation clearance. (Note:  Sections 232 through 235 are cited in NJAC 14:9.2 and 9.6.)  
Section 218 of the NESC is titled “Tree Trimming” and states: 
1. Trees that may interfere with ungrounded supply conductors should be trimmed or removed. NOTE: Normal tree growth, the combined movement of trees and conductors under adverse weather conditions, voltage, and sagging conductors are among the factors to be considered in determining the extent of trimming required.
No where in its text does the NESC specify vegetation clearances, nor does it contemplate or consider total deforestation as a remedy for conductor/tree contact conditions. For 800kV lines, the NESC’s clearance guideline of 27.5 ft. (Table 232-1), which is greatly exceeded by the results currently achieved by clear cutting.   
NJAC 14:5-9.6 b states that “An electric public utility shall meet the requirements of the National Electric Safety Code (C2-2007) for minimum clearances between any transmission line and the closest vegetation beneath it.” As cited above, and confirmed again later in this report in citation by the FERC, nowhere does the NESC establish any clearance regarding electric conductors and vegetation.
 None of these works contains a single mention, contemplation, discussion or suggestion that the wholesale deforestation of right of ways is an acceptable approach to vegetation management. The total defoliation called for in (e) 2-6 was not even minimally considered by the authors of these reference works as a viable solution.

Based on the above, one may reasonably conclude that the current requirements of NJAC 14:5-9.6 (e) 2-6 are NOT supported by the reference works cited and are excessive compared to the recommendations of the Board’s recognized sources. 
The requirements of 9.6 (e) 2-6 are also in conflict with 9.4 (a) and 9.5 (f).

NJAC 14:9.4 (a) states:

An EDC shall perform an annual visual inspection of all energized transmission conductors, to determine whether vegetation management is needed. The visual inspection may be performed from the ground except in cases where the conductor is not visible from the ground. The EDC shall take into account the height of the vegetation and the distance of the vegetation from the energized conductor, in determining whether vegetation management is needed.

Clearly this section calls for manual, individual, visual inspection of line clearances.  This need is obviated by the EDCs adherence to the clear cutting requirements of 9.6 (e) 2-6, establishing conflict between the goals and intentions of these two sections.

NJAC 14:9.5 (f) states:

Among the factors the EDC shall consider in determining the extent of vegetation management to be performed at a particular site are:

1. The rate at which each species of vegetation is likely to grow back;

2. The voltage of the energized conductor, with higher voltages requiring larger clearances;

3. The potential movement of the energized conductor during various weather conditions;

4. The potential movement of trees or other vegetation during various weather conditions; and

5. The utility's legal rights to access the area

Again, this section clearly shows the intent of this statute is to ensure the individualized assessment of each right of way, promoting what the US House of Representatives calls “Integrated Vegetation Management” in HR 3919, cited in greater detail later in this report. This section stands in direct opposition to the clear cutting remedy of 9.6 (e).

The BPU’s own response to public comment to the proposed changes to the rules offers contradictory instruction to vegetation management.  I find in 40 NJR 1684(a), the Board’s Response #55: The rules do not require the deforestation of all power line rights of way. The rules are designed to require removal only of vegetation that poses a risk of causing power interruptions or dangerous conditions” and Response #58 “However, it must be recognized that New Jersey utilities must maintain countless miles of electric lines and facilities, which run through a myriad of different areas with varying geography, hydrology, natural and built environments. Thus, the rules must be sufficiently flexible to enable utility VMs to implement vegetation management that is appropriate to each specific site and situation” and Response #91: N.J.A.C. 14:5-9.6(f) allows an EDC to leave woody vegetation in a transmission line right of way if the clearance between the energized line and the vegetation will be a minimum of 150 percent of the NESC clearance requirement. The provision sets a minimum area from which vegetation must be removed or trimmed. It does not set a maximum area. To determine the maximum size of an area from which vegetation must be removed or trimmed, the EDC's VM must use their professional judgment and apply the guidance and standards in the references listed in N.J.A.C. 14:5-9.5. Such VMs should consider the environmental impact of the vegetation management program”
These guidelines are then confused by Response #83 which states: “The commenter's suggestion that each EDC determine the appropriate height of vegetation individually for each tree and each portion of a power line is impractical, time-consuming, and would fail to ensure that transmission lines are kept sufficiently clear to protect the public safety… the limit at N.J.A.C. 14:5-9.6(e)3, which prohibits woody plants that mature above three feet tall from the wire zone, is not inconsistent with safety or compatibility. The wire zone should contain meadow type vegetation, while the border zone may contain trees of up to 15 feet in height. This pattern of vegetation can be aesthetically pleasing while ensuring safety under and around high voltage lines. The Board is aware that the requirements occasionally result in objections from customers, property owners, and/or municipalities. However, the Board's mandate is to ensure safe, adequate and proper utility service.”

As evidenced in the field, the confusion caused by this contradiction in objectives appears to have led to the interpretation by the EDCs that all transmission right of ways must be clear cut in order to satisfy the general rule. Sections that command site specific attention by VMs and EDCs have been overridden or ignored by the EDCs with their ability to satisfy the rule utilizing clear cutting, rather than best management, practices.  As alluded to above, the Board recognizes the diversity of terrain in our state.  While meadowlands make be appropriate in the flatter southern portion of the state, the steep terrain in the northern parts of the state will not support such meadows. Site specificity is required to achieve proper vegetation management.            

Further review of the standards leads to the US-Canada Task Force Report on the August 14, 2003 Outage, the Federal Energy Regulatory Commission, the National Energy Reliability Council, the Department of Homeland Security’s “National Critical Infrastructure Assessment”, The Edison Electric Institute, the IEEE, and other assorted reference materials.

The Final Report of the US-Canada Task Force on the System Outage of August 14, 2003 cites four major groups of causes for the blackout suffered by the entire eastern seaboard; 1) Inadequate system understanding by EDCs, 2) inadequate situational analysis by the EDCs, 3) inadequate tree trimming by the EDCs, and 4) inadequate Real-time Contingency Analysis by the EDCs. 

In their recommendations, the task force states: 

NERC should work with FERC, government agencies in Canada, state regulatory agencies, the Institute of Electrical and Electronic Engineers (IEEE), utility arborists, and other experts from the U.S. and Canada to develop clear, unambiguous standards pertaining to maintenance of safe clearances of transmission lines from obstructions in the lines’ right-of-way areas.

As noted later in this report, this task has been accomplished, a standard has been set by the NERC and IEEE, and 9.6 (e) far exceeds the requirements and contemplations of that standard.

The “Utility Vegetation Management and Bulk Electric Reliability Report from the Federal Energy Regulatory Commission” dated Sept. 7, 2004 revealed the results of the FERC’s survey of transmission providers which showed widely disparate vegetation management guidelines and standards being employed across the nation. This report further goes on to state:
The NESC deals with electric safety rules, including transmission wire clearance standards, while the applicable ANSI code deals with the practice of pruning and removal of vegetation. However, these rules and guidelines are not specific with regard to clearances between transmission lines and vegetation and are subject to interpretation. Nor do these rules provide a performance target for keeping vegetation from conflicting with transmission lines. Furthermore, these standards are not enforceable upon transmission owners, but have been adopted by NESC and ANSI as guidelines for appropriate practice.

(These are the references cited in 14:5-9.6b. According to the FERC above, the NESC document does not address vegetation clearances or management) 
Of the 93 utilities that responded to the FERC survey having 230kV transmission lines, 64 reported requiring less than 20 feet of vertical clearance between conductors and vegetation, only 13 required clearance of 26 feet or more.  The FERC reports continued that “there is no apparent rationale for the wide variance in vertical clearance requirements.”

In seeking to establish uniform standards, the NERC was commissioned with the task of developing standards to be employed by all transmission line operators.  These standards became known as FAC-003-1 and were effective as of April 7, 2006.  Regulation R.1.2 states:

The Transmission Owner, in the TVMP, shall identify and document clearances between vegetation and any overhead, ungrounded supply conductors, taking into consideration transmission line voltage, the effects of ambient temperature on conductor sag under maximum design loading, and the effects of wind velocities on conductor sway. Specifically, the Transmission Owner shall establish clearances to be achieved at the time of vegetation management work identified herein as Clearance 1, and shall also establish and maintain a set of clearances identified herein as Clearance 2 to prevent flashover between vegetation and overhead ungrounded supply conductors.

This regulation clearly dictates that vegetation management is to be done on an individual line assessment basis, and stands in direct conflict to the clear cutting standards set forth in NJAC 14:5-9.6.

FAC-003-1 goes on to clarify the conditions of R1.2 below: 
R1.2.1. Clearance 1 — The Transmission Owner shall determine and document appropriate clearance distances to be achieved at the time of transmission vegetation management work based upon local conditions and the expected time frame in which the Transmission Owner plans to return for future vegetation management work. Local conditions may include, but are not limited to: operating voltage, appropriate vegetation management techniques, fire risk, reasonably anticipated tree and conductor movement, species types and growth rates, species failure characteristics, local climate and rainfall patterns, line terrain and elevation, location of the vegetation within the span, and worker approach distance requirements. Clearance 1 distances shall be greater than those defined by Clearance 2 below.

Clearance 2 distances cited above are as follows:

These Transmission Owner-specific minimum clearance distances shall be no less than those set forth in the Institute of Electrical and Electronics Engineers (IEEE) Standard 516-2003 (Guide for Maintenance Methods on Energized Power Lines) and as specified in its Section 4.2.2.3.  
IEEE Standard 516-2203 Section 4.2.2.3 states that phase to ground clearance should be at least 5.1 feet for 230-242kV conductors, graduating up to 27.95 feet for 765-800kV lines.  The required clearances of (e) 2-6 are exponentially higher than those determined by the IEEE and set forth as the national standard FAC-003-1.
In response to the public comments on the NESC v. NERC v. IEEE standards received by the BPU and published in 40 NJR 1684 (a), the Board stated in Response #71 (40 NJR 1684 (a)) “the NERC standards are broader and less specific than the NESC standards, and therefore both can be applied to achieve a better outcome than either standard alone” It is impossible to apply both of these standards to the same situation, as they recommend different standards.  One or the other must be determined to be the guiding rule.

In May 2006, The Edison Electric Institute, an association of shareholder-owned electric companies representing approximately 70% of the US power industry, entered a Memorandum of Understanding with the US Dept. of Agriculture Forest Service, US Dept of Interior Bureau of Land Management, Fish and Wildlife Service, and National Park Service, and the US Environmental Protection Agency regarding vegetation management of right of ways on federally owned lands. 
Specifically, the MOU promotes cooperative, “integrated vegetation management” (IVM), a strategy that takes into account the specific characteristics of the ecosystems in which utility infrastructure is located and applies the appropriate combination of biological, chemical (herbicidal or pesticidal), manual and mechanical methods to control vegetation. EEI Press Release 5-26-06.
The US House of Representatives Resolution HR 3919 dated September 2005 (after the blackout) states that an Integrated Vegetation Management Plan:
‘‘(5) DEFINITION.—In this section, the term ‘integrated vegetation management plan’ means a plan that- ‘‘(A) is prepared by the owner or operator of an electrical transmission or distribution facility to cover one or more electric transmission and distribution rights-of-way or easements; and ‘‘(B) provides for the long-term, cost-effective, sustainable, ecosystem-based management of vegetation within the permitted width of the covered rights-of-way and easements to enhance electricity reliability, promote public safety, and avoid fire hazards.

NJAC 14:5.9-6 (e) 2-6 contradicts and outright defies the clearly worded intentions and objectives of vegetation management. Every single act, resolution, agreement and standard calling for “sustainable, eco-system based management” is abolished by the requirements of 6 (e) 2-6. 
Clearly, the rules of NJAC 14:5.9-6 (e) 2-6 are not supported by published research and contradict best vegetative management practices as set forth in multiple sources.  Reviewing over 25 sources, I found no documentation or evidence that the authors, arborists, engineers and electric professionals ever considered that vegetation management was meant to be approached with “one size fits all” or clear-cutting strategies.  As such, the rules of 9.6 (e) 2-6 should be repealed, and New Jersey’s electric distribution companies should be held to the individual line assessment standards and integrated vegetation management practices set forth in 9.4 (a) and 9.5 (f), those same standards that have been recommended by the vast majority of arboreal, engineering and electric standard professionals.

Submitted 25 April 2008

David Barnes, CIA
Author’s qualifications:  
I am a Certified Internal Auditor, as recognized by The Institute of Internal Auditors, the international governing body of the auditing profession.  I have over 10 years of experience in audit, having performed audits in areas as diverse as construction, government contracts and grants, policy and procedure review, retail sales and operations, and fraud investigation, to name a few. My skills and expertise lie in the areas of policy and process identification and analysis, procedural documentation and compliance, assessment of the completeness and accuracy of documentation and records (both financial and operational), evidentiary analysis, internal controls analysis, and risk assessment and mitigation.  I am well versed in both Sarbanes-Oxley and COSO standards, and assist in presenting a monthly seminar on internal control concepts and applications to business administrative staff.  
My findings and reports are regularly communicated to the highest levels of management for response and action, including presidents, chief officers, and Boards of Directors.  
I carry out all my assignments with the objectivity, impartiality, proficiency and due professional care required of my certification. 
Disclosure: I write this report as a private citizen and audit professional.  I am currently a Senior Auditor at Rutgers, The State University of NJ, and a member of the Tewksbury Twp Parks Committee and the township’s Forestry Advisory Board.  My employment and/or memberships on these volunteer bodies does not unduly impair my objectivity or independence.
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