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1. Introduction and Background 
 

This Report provides a summary of tree-caused power outages within the State of Maryland 

between 2008 and 2024. Utility-collected data were transferred to Versar Global Solutions 

("Versar") 1 on behalf of the Maryland Department of Natural Resources (DNR) Power Plant 

Research Program (PPRP) and compiled into a database in coordination with the Maryland Electric 

Reliability Tree Trimming (MERTT) Council. Data are periodically summarized and reported to 

the MERTT Council and Public Service Commission (PSC) and are collected to help understand 

the circumstances leading to tree-caused power outages. Information collected regarding each 

outage includes the electric line characteristics, tree characteristics (e.g., species, size, health, and 

location relative to the utility right-of-way), and environmental conditions at the time of the outage. 

The current Report provides the results of an evaluation of data collected before and after the 

implementation of a 4- to 5-year right-of-way (ROW) vegetation management cycle, which was 

applied to meet new regulations adopted by the PSC in Rule Making No. 43 (RM43) 2 . Data 

collected for outages occurring between 2008 and 2012 represented conditions before RM43 

implementation. Data collected for outages between 2014 and 2017 represented mixed conditions, 

reflecting both previous vegetation management and the change in protocol where RM43 

vegetation management had been implemented. Data collected for outages occurring between 

2018 and 2024 represented conditions after RM43 had been fully adopted through a complete 

implementation cycle.  

 

The MERTT Council was established in 2000 to respond to PSC orders to develop detailed 

recommendations on effective approaches to managing trees on utility ROWs.  The Council 

continues to support training and reporting efforts and serve as an open forum for issues relating 

to utility vegetation management. MERTT outage reporting provides utilities with a better 

understanding of the species and origin of problematic trees and may enable improved best 

management practices for vegetation along ROWs. This report examines whether the 

implementation of RM43 had a measurable effect on tree-caused power outages. 

 

RM43, which took effect on January 1st , 2013, defines electric reliability standards and 

specific vegetation management conditions for utilities. The PSC Rule Making addresses 

vegetation management for electric facilities, including rights-of-way, power lines, poles, 

transformers, and substations. RM43 requires that trees be pruned to provide clearance from power 

lines and transformers within a 4–5 year growth cycle. The clearance requirements vary depending 

on the voltage of the corresponding line, in kilovolts (kV), as shown in Table 1 below. The 

vegetation management requirements are codified into the Code of Maryland Regulations 

(COMAR) 20.50.12.09 and are consistent with American National Standard Institute (ANSI) 

Standard A300. After the adoption of RM43, each utility implemented an updated vegetation 

management plan with either a 4- or 5-year cycle of vegetation management.  

 

 

 
1 Versar has been known variously as Versar, Inc.; Versar; and Versar Global Solutions during the periods reflected 

in this Report. 
2 RM43 was initiated in 2011 to consider revisions to Code of Maryland Regulations (COMAR) 20.50, Service 

Supplied by Electric Companies. 
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Table 1: Horizontal and Vertical Clearance for Various line Voltages from COMAR 

20.50.12.09 

Voltage Horizontal Clearance Vertical Clearance 

>35 kV 15 feet Total “blue sky” clearance 

14 kV – 35 kV 10 feet Total “blue sky” clearance 

<14 kV, but >600 volts 4 to 5 years radial clearance Various clearances depending on cable 

type, structure, and line location 

 

In 2010, a MERTT database summary report analyzed all data from program inception in 

November 2007 through March 2010 (PPRP 2010). The report presented information on several 

specific issues regarding tree-caused outages, including what species of trees were most prevalent, 

whether trees were from on or off the ROW, whether trees had been planted or grown on their own 

as “volunteers 3 ,” and whether there were any discernible defects or tree health issues that would 

have indicated the tree was likely to fail prior to the outage. 4 The 2010 report also contained 

considerable background information on the MERTT program, ROW management, and power 

outages. The 2010 report was completed prior to RM43 implementation.  

 

In 2020, a Post-RM43 MERTT database summary report analyzed all data that had been 

collected from 2007 through 2017 (PPRP 2020). The scope of the report included data from before, 

during, and after RM43’s implementation. Like the 2010 report, the 2020 report discussed tree-

caused outage variables including tree species, on/off ROW5 , outage causes, tree origin, outage 

frequency, and weather. The 2020 report suggested that the RM43 vegetation management 

approach increased electric system reliability.  It also found the tree species contributing to outages 

changed slightly before and after implementation of RM43 and whole tree failures were less 

common after the start of RM43.  Analysis of wind speed distribution for outage events suggested 

that vegetation management reduced outage probability during sustained wind events. The report 

also suggested that more rigorous conformity to the MERTT data collection scheme would 

facilitate more direct assessment of outages in the future.  

 

The current summary report focuses on comparing the data collected directly after RM43 was 

implemented and the data collected after ROW vegetation had adapted to RM43 through years of 

implementation. As recommended in the 2020 report, the MERTT Council focused on improving 

data conformity, and as a result, the current report includes more data analysis and statistics than 

was feasible in the prior MERTT reports.   

 

Where possible in the current report, comparisons are made between the 2014–2017 and 

the 2018-2024 data in the dominant tree species causing outages, by physiographic region and 

 
3 Planted describes any intentionally planted trees by homeowners or land managers for shade, privacy, or other uses. 

“Volunteers” describes any naturally dispersed or grown trees. 
4 The report concluded that more than 70 tree species caused outages; however, four species groups were responsible 

for the majority of outages:  maples (sugar, red and silver), oaks (red and white), tulip poplar, and black locust. 

Additionally, “volunteer” trees from off rights-of-ways caused a majority of outages and most tree-caused outages 

resulted from whole tree failure or limb failure; overall, 84% of cause investigations indicated there was no external 

indicator of failure for the tree. 
5 Right-of-way (ROW) refers to a strip of land where utilities have the right, either through land ownership or easement 

agreement, to operate and maintain their infrastructure.  Outages are considered “off the ROW” when the tree 

originated from outside this strip of land. 
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reporting years; analysis also incorporates whether the tree-related outages were caused by trees 

on or off the ROW. This report also includes an analysis of the numbers of customers interrupted, 

as well as a summary of the number of outages since the year of last maintenance (YOLM). In 

addition, the current report explores trends in the outage weather variable, including seasonal 

trends. The current report also includes a discussion which compares the Pre-RM43 data (2007-

2012) to the Long-Term Post-RM43 data (2018-2024). Continued data collection, especially if the 

data are prepared in a standardized format, will facilitate further insight into tree caused outages 

and allow continued development of specific best management practices for vegetation on power 

line ROWs. 

 

The Data Collection, Reporting, and Methodology section below explains the process by which 

the data used for analysis in the current report were collected, including a discussion of how the 

data collection methods have evolved through collaboration amongst the MERTT Council. 

Likewise, the Results section in the current report describes the information derived from the 

analyses of the data collected, as described above. The Weather Analysis section uses information 

derived from MERTT Council data collection, as well as outside sources, to discuss how weather 

may contribute to the results discussed.  
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2. Data Collection, Reporting, and Methodology 
 

The following utility companies consistently participate in the MERTT Council and 

provide outage investigation data yearly: Baltimore Gas & Electric (BGE), Delmarva Power & 

Light Company (DPL), Potomac Edison (PE), Potomac Electric Power Company (PEPCO), and 

Southern Maryland Electric Coop (SMECO).  

 

While there are other utility companies in the State of Maryland that do not participate in 

the MERTT Council (see Figure 1) due to the voluntary nature of the program, Choptank Electric 

Coop (CE) has also participated, sporadically, since the creation of the MERTT Council but 

formally rescinded its invitation in 2023. While current data from CE is no longer provided to the 

MERTT Council, previously provided data from CE for 2018 and 2020 have been included in this 

report. 

 

 
Figure 1: Map of Maryland Utilities PSC Service Areas. 6 

 

2.1 Data Collection History 
 

At the onset of the power outage collection program, data were collected using a Personal 

Digital Assistant linked to a Global Positioning System (GPS), and submitted to Versar in a 

standardized format.  Collection systems and hardware have changed over time, and there have 

been updates to the information being reported and the way the data are submitted for consolidation 

and analysis. Details of these changes in reporting are described in Appendix A; new ways to 

collect, share, and consolidate the outage data are currently under investigation. 

 

 
6 https://dnr.maryland.gov/pprp/pages/electricity-in-maryland.aspx. Accessed April 21, 2026. 

https://dnr.maryland.gov/pprp/pages/electricity-in-maryland.aspx
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The MERTT Council periodically updates the data reporting schema to improve data 

quality and analytical capabilities. Since 2008, outage data have been submitted by each utility in 

electronic spreadsheets. To streamline outage reporting, the MERTT Council re-evaluated the 

variables being reported and worked with PPRP to update the spreadsheet to correspond better to 

the data reporting requirements outlined in RM43. Data reporting is always evolving, and as the 

reporting improves, more statistical and analytical analyses are possible. 

 

The current report expands upon the results presented in the 2010 and 2020 MERTT 

Reports. In the 2020 MERTT Report, outages through 2012 were categorized as the “Pre-RM43 

dataset” and outages reported between 2014 and 2017 were consolidated into the “Post-RM43” 

dataset. Data from the 2013 transitionary period were of insufficient completeness to include in 

this analysis. The current report covers the period from 2018 to 2024 and is categorized as the 

“Long-Term Post-RM43” (LT Post-RM43) data. Other than in the Outage Frequency discussion  

in Section 3, all data in this report are post-RM43 and reflect implementation of the 4-5 year 

vegetation management cycle.  

 

2.2 Data Limitations 
 

There is a limit to the conclusions that can be drawn from the data, given the lack of 

information about ROWs outside the areas where reported outages occurred (i.e., portions of ROW 

where no outages occurred, or status of ROW maintenance within a region). Further discussion on 

the types of analyses that can be done with this information is recommended and discussed further 

in the Conclusion section below. 

 

   Outage reporting is a voluntary endeavor by Council members, and utility companies have 

different resources available for reporting efforts.  Data compilation and quality control (QC) were 

performed by Versar staff. While progress has been made toward improving data conformity, 

inconsistent hardware, software, and data-collection methods across utilities still cause issues with 

data completeness and specific details for some variables. The current summary report includes 

only the outage investigation data that were provided to Versar for analysis; it does not necessarily 

include all outages in the state for the time periods indicated. 

 

While outage investigation reporting to the MERTT Council is voluntary, the electric companies 

that sit on the council are required to file an annual performance report to PSC Docket #9353, 

pursuant to COMAR 20.50.12.11, by April 1 of each year. The COMAR lists several attributes 

that must be present in this report, including the total number of outages per year categorized by 

outage cause. Since one of the outage causes required in the report is vegetation-caused outages, 

the MERTT Council can use these annual reports to understand the proportion of outages that the 

MERTT outage data represents. For example, in 2024, the total number of vegetation-caused 

outages reported in the annual performance reports, across all participating electric companies, 

was 10,747 outages. However, only 753 outage investigations were performed and submitted to 

PPRP for the MERTT Council. Therefore, the 2024 data in this report accounts for less than 7% 

of all the vegetation-caused outages that occurred in the service areas of the participating electric 

companies for that year. Table 2 shows the proportion of state-wide vegetation-caused outages 

represented in the MERTT data for each year discussed in the current report. 
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Table 2: Proportions of Maryland Vegetation-Caused Outages represented by the MERTT 

Data, using Vegetation-caused Outage data from Annual Performance Reports of the 

Utilities that participate in the MERTT Council. 

  2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Vegetation-

caused Outages 

reported in the 

Annual 

Performance 

Reports 10,433 7,850 10,328 9,603 12,175 11,240 11,233 11,313 12,780 11,080 10,737 

Outage 

Investigations 

submitted to 

MERTT 62 124 394 613 632 1,063 1,359 852 1,186 991 727 

Proportion of 

Total Outages 

Represented by 

MERTT Data 0.59% 1.58% 3.81% 6.38% 5.19% 9.46% 12.10% 7.53% 9.28% 8.94% 6.77% 

 

 

Due to the voluntary nature of the program, and complications with data irregularities, the  

available data are only a sample of the trees and outages on utility ROWs, and not a census.  

Caution should therefore be exercised when drawing conclusions from the analyses in this report.  

Confounding variables and the absence of a rigorous sampling plan restrict inferences from the 

data, and the results presented may be not be statistically significant.  Despite this caveat, the data 

collected can still provide useful information about the nature of the reported outages. 

 

There are thresholds for which outages are investigated, based on number of customers 

impacted and the type of weather event involved. A major outage event is defined as "…a weather-

related event during which: (a) more than 10 percent or 100,000, whichever is less, of the electric 

utility's Maryland customers experience a sustained interruption of electric service and; (b) 

restoration of electric service to these customers takes more than 24 hours; or (c) the federal, State 

or local government declares an official state of emergency in the utility’s service territory and the 

emergency involves interruption of electric service." (COMAR 20.50.01.03B)7 .  Major storms are 

not consistently reported in the MERTT database; this limits the strength of any inferences that 

might be developed from the data analysis.  Other than major storms, all other outages may be 

considered reportable incidents. 

  

 
7 The stated definition of a major outage event was modified effective January 1, 2020 to omit condition (c).  
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2.3 Data Analysis Methods 
 

To discuss reported outages, results are aggregated by Maryland Geological Survey (MGS) 

Physiographic Regions of Maryland. 8  This analysis organization was adopted because it 

corresponds to major differences in tree species present, topography, and weather that may be 

associated with tree-caused outages. 

 

• The Appalachian Plateaus Province consists of Allegany and Garrett Counties 

and includes PE service areas.  

• The Atlantic Coastal Plain Province consists of Anne Arundel, Baltimore, 

Calvert, Caroline, Cecil, Charles, Dorchester, Harford, Kent, Prince George's, 

Queen Anne’s, Somerset, St. Mary's, Talbot, Wicomico, and Worcester Counties, 

and Baltimore City, and includes BGE, CE, DPL, PEPCO, and SMECO service 

areas. 9 

• The Blue Ridge Province consists of Frederick and Washington Counties and 

includes PE service areas. 

• The Piedmont Plateau Province consists of Baltimore, Carroll, Cecil, Frederick, 

Harford, Howard, and Montgomery Counties, and Baltimore City, and includes 

BGE, DPL, PE, and PEPCO service areas.  

• The Ridge and Valley Province consists of Allegany and Washington Counties 

and includes PE service areas.  

 

Figure 2 shows a map of the DNR MGS Physiographic Regions throughout the State of Maryland. 

Likewise, Figure 3 shows a map of the utility-service areas, with the boundaries of the 

physiographic regions shown in purple, to give visual context to the above description. 

 
8 http://www.mgs.md.gov/geology/physiographic_map.html. Accessed November 10, 2025. 
9 Baltimore Gas and Electric (BGE).  Potomac Electric Power Company (PEPCO). Southern Maryland Electric Coop 

(SMECO). Potomac Edison (PE).  Delmarva Power (DPL).  Choptank Electric Coop (CE). 

http://www.mgs.md.gov/geology/physiographic_map.html
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Figure 2: Map of the Maryland Physiographic Regions. 10 

 
Figure 3: Map of Maryland Utilities PSC Service Areas, as well as the Maryland Physiographic Regions. 

The utilities that participate in the MERTT Council are marked by an asterisk in the legend. 11 

 
10 https://dnr.maryland.gov/wildlife/documents/mdphysiographicregionmap.pdf. Accessed April 21, 2026. 
11  See footnote 6 for the map reference. Maryland Physiographic Region data: 

https://www.mgs.md.gov/publications/data_pages/phys_prov_gis.html. Accessed April 24, 2026. 

https://dnr.maryland.gov/wildlife/documents/mdphysiographicregionmap.pdf
https://www.mgs.md.gov/publications/data_pages/phys_prov_gis.html
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As shown in Figure 2, the physiographic ecoregions are not evenly distributed throughout the State 

of Maryland. The Atlantic Coastal Plain Province represents about 50% (0.54) of the State, while 

the Piedmont Plateau Province accounts for approximately 30% (0.28). The Appalachian Plateau 

and Ridge and Valley Provinces both represent less than 10% (0.08 and 0.07, respectively), and 

the Blue Ridge Province accounts for less than 5% (0.03) of the State of Maryland. 
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3. Results 
 

The results presented in this section represent data submitted to Versar for the 2018–2024 

timeframe (LT Post-RM43) and compares the data to the 2014-2017 timeframe (Post-RM43) 

included in the 2020 MERTT Report. The Outage Frequency subsection also includes a 

comparison of the Post-RM43 and LT Post-RM43 to the 2008-2012 timeframe (Pre-RM43). 

 

In the following graphs and figures, the “unknown” and/or “not reported” data are shown 

in gray or slightly transparent colors to visually identify this data as not contributing to the trends 

discussed. 

 

Year of Last Maintenance 
 

The Year of Last Maintenance variable records the year that vegetation management was most 

recently performed in the section of ROW where the outage occurred. Since all data in this report 

are post-RM43 and the introduction of the 4-5 year vegetation management cycle, it can be 

expected that the data will reflect the implementation of the 4-5 year management cycle. To test 

this expectation, Figure 4 shows the number of years that lapsed between the outage and the last 

performance of vegetation management in its corresponding ROW, for all outages in the LT Post-

RM43 dataset. Almost 90% of the data shown in Figure 4 supports the expectation that no more 

than five years has lapsed between the outage date and the year of last maintenance, while less 

than 1% of the data shows a vegetation management performance that occurred more than five 

years before the time of the outage occurring. The remaining 10% of data did not include a year 

of last maintenance entry, and is represented as “not reported” in Figure 4. 

 

 
Figure 4: Years since Last Maintenance from Outage Reports 2018-2024 
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Reported Outages 
 

Table 3 summarizes the number of outages, by ecoregion, in each dataset; Tables 4 and 5 

show the frequency of outages in each ecoregion per year for the Post-RM43 dataset and the LT 

Post-RM43 dataset, respectively. The higher number of outages in the Atlantic Coastal Plain 

Province and Piedmont Plateau Province shown in Table 3 is likely an artifact of the distribution 

of population density in the state of Maryland as well as the proportion of the state each 

ecoregion represents. Due to missing spatial data, 223 Post-RM43 and 2,764 LT Post-RM43 

outages could not be included in the ecoregion analysis. 

 

Table 3: Outages reported by ecoregion for each dataset (Post-RM43, LT Post-RM43) 

Outages reported by ecoregion for each dataset (Post-RM43, LT Post-RM43) 

# Outages Post-RM43 LT Post-RM43 Total for Region 

Atlantic Coastal Plain Province 408 1685 2093 

Piedmont Plateau Province 536 2169 2705 

Blue Ridge Province 0 33 33 

Ridge and Valley Province 0 38 38 

Appalachian Plateaus Province 26 122 148 

Total 970 4047  5017 

 

Table 4: Outages reported by year for each ecoregion, Post-RM43 

Outages reported by year for each ecoregion, Post-RM43 

Ecoregion 2014 2015 2016 2017 

Atlantic Coastal Plain 

Province 16 51 138 203 

Piedmont Plateau Province 33 40 181 282 

Blue Ridge Province 0 0 0 0 

Ridge and Valley Province 0 0 0 0 

Appalachian Plateaus 

Province 0 4 22 0 

Total 49 95 341 485 
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Table 5: Outages reported by year for each ecoregion, Long-Term Post-RM43 

Outages reported by year for each ecoregion, Long-Term Post-RM43 

Ecoregion 2018 2019 2020 2021 2022 2023 2024 

Atlantic Coastal Plain Province 80 118 392 265 356 270 204 

Piedmont Plateau Province 62 187 332 181 432 541 434 

Blue Ridge Province 0 0 0 0 0 0 33 

Ridge and Valley Province 0 0 0 0 0 0 38 

Appalachian Plateaus Province 0 31 36 0 17 20 18 

Total 142 336 760 446 805 831 727 

 

Tree Species 
 

In the LT Post-RM43 dataset, 73 different species were reported. Figure 5 below shows 

the distribution of the top 15 tree species causing outages for each dataset. The remaining reported 

species are grouped in the “Other” Tree Species category. The breakdown of the “Other” Tree 

species category for each dataset, including the frequency of outages caused by each tree species, 

is shown in Table 6 below. Both the Post-RM43 and LT Post-RM43 datasets shared the same top 

three outage-causing species: northern red oak, eastern white pine, and tulip tree. The number of 

reported “Other” species was lower in the LT Post-RM43 dataset compared to the Post-RM43 

dataset which is likely result of efforts by the MERTT Council to improve reporting and streamline 

data schema. Further improvements are necessary to continue to reduce this number and improve 

the data quality for future reports.  
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Figure 5: Percent of Reported Outages by Tree Species for all Regions. 

 

Table 6: List of Tree Species included in the "Other" Category 

"Other" Tree Species; Post-RM43 Dataset 

Species Freq  Species  Freq  Species  Freq  Species  Freq  Species  Freq 

BLACK WALNUT 27 AMERICAN ELM 8 SPRUCE 3 BASSWOOD 1 GINKGO 1 

AMERICAN 

SYCAMORE 26 ZELKOVA 8 

EASTERN RED 

CEDAR 3 RIVERBIRCH 1 NOBLE FIR 1 

OAK 23 ASPEN 7 SASSAFRAS 2 EMPRESS TREE 1 PAWPAW 1 

HONEY LOCUST 22 NORWAY MAPLE 6 CEDAR 2 HOLLY 1 PERSIMMON 1 

MAPLE 18 BOXELDER 6 HEMLOCK 2 BLACK WILLOW 1 PLANETREE 1 

SOUTHERN RED 

OAK 14 WHITE POPLAR 6 

LEYLAND 

CYPRESS 2 OSAGE ORANGE 1 

QUAKING 

ASPEN 1 

SUGAR MAPLE 13 WATER OAK 6 SIBERIAN ELM 2 CHINESE TULIP 1 RED ALDER 1 

PINE 12 WILLOW OAK 5 BLACK TUPELO 2 CHOKECHERRY 1 

SUBALPINE 

LARCH 1 

MULBERRY 10 BEECH 5 BLACK MAPLE 2 CRABAPPLE 1 TSUGA 1 

HICKORY  9 LOBLOLLY PINE 5 CANADA PLUM 2 CRAPEMYRTLE 1    

CHESTNUT OAK 8 NORWAY SPRUCE 5 SILVER FIR 2 DOGWOOD 1     

ELM 8 PIN OAK 4 VINES 1 EASTERN REDBUD 1     

          

"Other" Tree Species; LT Post-RM43 Dataset 

Species Freq  Species  Freq  Species  Freq  Species  Freq  Species  Freq 

BLACK WALNUT 78 NORWAY MAPLE 39 ASPEN 14 RIVERBIRCH 7 MAGNOLIA 3 

PINE 74 BEECH 39 NORWAY SPRUCE 13 BLACK GUM 7 BLACK TUPELO 2 

SYCAMORE 66 VINES 38 WHITE MULBERRY 12 CYPRESS 7 WHITE POPLAR 1 

SUGAR MAPLE 63 LOBLOLLY PINE 35 MAPLE 11 EMPRESS TREE 7 

BLACK 

WILLOW 1 

POPLAR 63 ELM 34 SASSAFRAS 11 SCOTCH PINE 7 OSAGE ORANGE 1 

HICKORY  61 OAK 24 BAMBOO 11 SIBERIAN ELM 6 APPLE 1 
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"Other" Tree Species; Post-RM43 Dataset 

Species Freq  Species  Freq  Species  Freq  Species  Freq  Species  Freq 

SPRUCE 61 HONEY LOCUST 20 CEDAR 10 BIRCH 5 

DAWN 

REDWOOD 1 

AMERICAN 

SYCAMORE 49 PIN OAK 20 HEMLOCK 10 HOLLY 4 LAUREL 1 

CHESTNUT OAK 46 COTTONWOOD 20 BASSWOOD 10 WHITE CEDAR 4 SOURWOOD 1 

MULBERRY 45 PEAR 19 HACKBERRY 10 EASTERN RED CEDAR 3 

WALNUT 

HICKORY  1 

WALNUT 43 

SOUTHERN RED 

OAK 17 AMERICAN ELM 9 CATALPA 3     

WILLOW OAK 40 BOXELDER 15 

LEYLAND 

CYPRESS 9 

KENTUCKY COFFEE 

TREE 3     

 

 

Figures 6a-6e show the distribution of tree species causing outages for each ecoregion. Only the 

top 15 species in each ecoregion are shown in the figures. Tabular data and pie and bar charts are 

provided in Appendix B, along with a table of all reported tree species. The Blue Ridge (Figure 

6c) and Ridge & Valley (Figure 6e) Provinces did not include any data for Post-RM43 and had 

less than 15 tree species in the LT Post-RM43 dataset, so these graphs show 14 and 12 species, 

respectively. See Appendix B for a detailed discussion of the contents of Figures 6a-6e. 

 

Maryland’s ecoregions vary widely in their ecological characteristics. While many tree species 

occur statewide, others are limited to specific ecoregions. Northern red oak was the top 

outage-causing species in both the Post-RM43 and LT Post-RM43 datasets and appeared as a top 

species in every ecoregion. Northern red oaks’ widespread distribution likely contributes to its 

prominence in the overall results. In contrast, hickory ranked among the top outage-causing species 

in the Blue Ridge and Ridge & Valley provinces but did not appear in the top 15 species statewide. 

Because the Atlantic Coastal Plain and Piedmont Plateau make up a substantial portion of 

Maryland, species trends in those regions closely mirror the overall results. 
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Figure 6a: Percent of Reported Outages by Tree Species in the Appalachian Plateaus Province 

 
Figure 6b: Percent of Reported Outages by Tree Species in the Atlantic Coastal Plain Province 
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Figure 6c: Percent of Reported Outages by Tree Species in the Blue Ridge Province 

 

 
Figure 6d: Percent of Reported Outages by Tree Species in the Piedmont Plateau Province 
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Figure 6e: Percent of Reported Outages by Tree Species in the Ridge and Valley Province  

 

 

Emerald Ash Borer (EAB) is an invasive beetle that has caused widespread ash tree mortality 

across the United States, including in Maryland. This invasive species was first detected in 

Maryland in Prince George’s County in 2003. By 2015, the EAB had spread well beyond its 

initial detection area and was found across the state, including the Eastern Shore. Figure 7 below 

shows the outages caused by ash trees since 2014. By 2020, more than 100 outages were caused 

by ash trees compared with fewer than 20 in the previous five years. One reason for this trend is 

that EAB takes 1-3 years to severely damage the tree and complete tree death generally occurs 

within about five years. Although ash tree-caused outages have declined slightly since 2020, 

annual totals remain between 40 and 80 outages, more than double pre-2020 levels. As EAB 

continues to kill ash trees statewide, elevated outage rates are likely to persist. 
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Figure 7: Outages caused by Ash Trees over Time 

 

The United States Forest Service (USFS) sponsors the Forest Inventory and Analysis (FIA) 

program, which “delivers current, consistent, and credible information about the status of forests 

and forest resources within the United States by continually collecting and analyzing data about 

these forests and the values they provide.” 12 The FIA maintains a database that contains forest data 

for every state within the United States, including Maryland. The FIA also publishes annual 

“Snapshot” reports of the Forest of Maryland, where “estimates are derived from field data 

collected across a systematic network of fixed-radius forest monitoring plots located on both public 

and private land. New updates are provided annually as a subset of plots within the State are 

remeasured.”13 The MD data included in this database can be compared to the data collected and 

analyzed by the MERTT Council. 

 

According to the 2024 FIA Annual Snapshot 14 , Maryland’s top three tree species are as follows, 

respectively: red maple (14.6%), sweetgum (12.4%), and American holly (11.0%). The top three 

species reported in the MERTT outage data, from 2014-2024, are, respectively, the northern red 

oak (13.7%), eastern white pine (7.2%), and tulip tree (6.7%). The red maple is the fourth most 

recorded species, accounting for approximately 6.2%, while the sweetgum accounts for 

approximately 1.6% and the American holly accounts for less than 1% of the MERTT Outage data. 

Further investigation is required to discern the cause of the discrepancy between these datasets, 

but some potential hypotheses include: 

• Approximately 14.7% of the MERTT Outages were caused by trees that were not identified 

by species, which may have contributed to the top tree species if identified; and, 

• The FIA MD tree data represents all tree species within MD, including those that make up 

large forest stands throughout the State, while the MERTT Outage data represents tree 

species that are in and near distribution line corridors, which are typically located in more 

 
12 Forest Inventory and Analysis | US Forest Service Research and Development; Accessed June 3, 2026. 
13 Forests of Maryland, 2024: FIA annual snapshot; Accessed June 3, 2026. 
14 Forests of Maryland, 2024: FIA annual snapshot; Accessed June 3, 2026. 

https://research.fs.usda.gov/programs/fia
https://research.fs.usda.gov/download/treesearch/80348.pdf
https://research.fs.usda.gov/download/treesearch/80348.pdf
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populated areas and along roadways. This difference in broad census-type data vs. 

specified location data may cause a discrepancy, since “forest compositional change may 

be more related to environmental processes such as climate change and succession,”15 and 

“Urban plant communities may be emergent, planted, or remnants of native vegetation, and 

processes that affect community composition likely differ by management intensity.”16 

• While the FIA MD tree data accounts for all tree species within MD with a diameter of at 

least 1 inch 17 , the MERTT Outage data only includes tree species that have caused outages 

on distribution lines. Therefore, some species that are included in the FIA MD tree data 

may not grow to the diameter necessary to cause an outage if the tree were to fall on the 

line. Likewise, some tree species represented in the FIA MD tree data likely don’t grow to 

be tall enough to affect a distribution line if the tree were to fall.  

 

On/Off ROW 
 

 The Maryland PSC 18 defines an On-ROW Tree as “a tree or part of a tree where the utility 

typically performs routine tree trimming maintenance and may or may not have the rights to 

perform tree trimming to improve electric service reliability.” Likewise, the PSC defines an Off-

ROW Tree as “a tree or part of a tree where the utility does not typically perform routine tree 

trimming maintenance and may not have the rights to perform tree trimming to improve electric 

service reliability.” 

 

The data showed a slight decrease in the percentage of outages caused by trees off the 

ROW but no change in the percentage of outages caused by trees on the ROW, indicating an 

increase in the percentage of outages where the tree location was not applicable or not reported, as 

shown in Error! Reference source not found. This result indicates that the changes to vegetation 

management that occurred in the ROW due to RM43 did not further reduce the long-term 

percentage of outages caused by trees on the ROW. Also, the increase in the percentage of outages 

where the tree location was not applicable or not reported was unexpected, given the established 

data collection practices of the MERTT Council. It is possible that the nature of the datasets and 

the confounding variables (see Section 2) contribute to the inconclusive patterns seen in the 

analysis results. More detailed data tables for tree location by region are provided in Appendix C. 

 

 
15 Hall et al., 2002, as cited in Jiang, et al.,  2021. 
16 Williams et al., 2009, and Avolio et al., 2021, as cited in Jiang, et al.,  2021. 
17 Forests of Maryland, 2024: FIA annual snapshot; Accessed June 3, 2026. 
18 COMAR 20.50.01.03(b) 

https://research.fs.usda.gov/download/treesearch/80348.pdf
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Figure 8: Trees Causing Outages from On or Off ROW: Post-RM43, and LT Post-RM43 

 

Outage Causes 
 

The Field Verified Cause of Failure variable describes the portion of the tree that caused the 

outage, and includes the following options: Whole Tree Failure, Limb Failure, Tree Growth, and 

Vines. Figure 9 shows the percentage of outages attributed to each category. The LT Post-RM43 

data included 28 outages that were reported with the cause of failure as “other”, which 

corresponded to 0% of the data. These outages have been left out of Figure 9 for readability. There 

was an increase in outages caused by whole tree failure, and a decrease in outages caused by limb 

failure between the Post-RM43 and LT Post-RM43 data. There was also a slight decrease in 

outages caused by tree growth. Additional data tables are provided in Appendix D. Most outages 

(81%) were caused by whole tree or limb failures. 

 

 

 
Figure 9: Field Verified Cause of Outages: Post-RM43, and LT Post-RM43 
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Figures 10a and 10b below show the number of outages caused by Whole Tree Failure, Limb 

Failure, Tree Growth, and Vines from on or off ROW. In the Post-RM43 dataset, off-ROW trees 

caused more outages across all categories. In the LT Post-RM43 dataset, however, off-ROW trees 

caused more outages only in whole-tree and limb-failure categories, and fewer outages in vine and 

tree-growth categories. Also, in the LT Post-RM43 data, on-ROW whole-tree failures make up a 

smaller proportion of total whole-tree-failure outages than in the Post-RM43 data.  

 

 
Figure 10a: Field Verified Cause of Outages by Trees Causing Outages from On or Off ROW for Post-

RM43 

 

 
Figure 10b: Field Verified Cause of Outages by Trees Causing Outages from On or Off ROW for LT 

Post-RM43 
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The Number of Customers Interrupted variable describes the number of customers that were 

affected by the outage. Figure 11 shows the number of customers interrupted for each dataset. The 

Post-RM43 data included three outages that affected 5001-10,000 customers and two outages that 

affected more than 10,000 customers, which corresponds to 0.3% and 0.17% of the data, 

respectively. Likewise, the LT Post-RM43 data included 20 outages that affected 5001-10,000 

customers and one outage that affected more than 10,000 customers, which corresponds to 0.3% 

and 0% of the data, respectively. These outages have been left out of Figure 11 for readability. In 

both Post-RM43 and LT Post-RM43 datasets, the number of customers interrupted was most often 

101-200 or 201-500. For outages interrupting more than 500 customers, additional analysis 

examined on/off-ROW location and cause category (whole tree failure, limb failure, tree growth, 

or vines) as seen in Figures 12a and 12b. In the Post RM-43 data, a similar proportion of outages 

was caused by whole tree and limb failures and on/off ROW. Conversely, the LT Post-RM43 data 

shows much greater variability in the cause of outages. In this data, the largest proportion of 

outages was caused by off-ROW whole-tree failures, while on-ROW whole-tree failures accounted 

for the lowest proportion when considering only whole-tree and limb-failure outages. 

 

 

 
Figure 11: Number of Customers Interrupted, Post-RM43 LT Post-RM43 
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Figure 12a: Field Verified Cause of Outages by Trees Causing Outages from On or Off ROW for Outages 

with > 500 Customers Interrupted for Post-RM43 

 

 
Figure 12b: Field Verified Cause of Outages by Trees Causing Outages from On or Off ROW for Outages 

with > 500 Customers Interrupted for LT Post-RM43 
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Outage Frequency 
 

 

The number of outages per day was summarized for each period of record. As shown in Table 7, 

the LT Post‑RM43 period experienced a higher average frequency of daily outages compared to 

the Pre-RM43 and Post‑RM43 periods, which show similar frequencies. Figure 13 illustrates the 

relative percentages of outage frequency across the datasets. Zero‑outage days occurred on 37% 

of days in the LT Post‑RM43 dataset, which is roughly half the proportion of zero‑outage days 

reported in the Pre-RM43 and Post‑RM43 datasets (70% for both). Compared to Pre-RM43 and 

Post‑RM43 data, the LT Post‑RM43 dataset also showed a higher frequency of single‑outage days 

(23%, up from 17% and 16%, respectively) and a substantial increase in days with more than one 

outage (40%, up from 13% and 14%, respectively).  

 

Overall, outage frequency increased between the Post‑RM43 and LT Post‑RM43 periods. 

However, the differences in outage frequency between the Pre‑RM43, Post-RM43, and LT 

Post‑RM43 periods do not diminish the beneficial effects of RM43 on vegetation management. 

Interpreting patterns in outage frequency is challenging because, in addition to changes in 

vegetation management, the two periods represent different weather conditions and different 

spatial distributions of outage events across the state. Also, using the vegetation-caused outage 

information in the utilities’ annual performance reports submitted to the PSC Docket #9353, 

pursuant to COMAR 20.50.12.11, it was calculated that the Post-RM43 dataset accounts for 

approximately 3% of all the vegetation-caused outages for that time period, while the LT Post-

RM43 dataset accounts for approximately 9% of all the vegetation-caused outages for that time 

period. This helps to explain the increase in outage frequency, as the LT-Post RM43 dataset is 

almost three times more representative of the overall outages for that time period. 

 

Table 7: Frequency of Outages per Day 

Frequency of outages per day 

# Outages per 

Day 

Pre-RM43 Post-RM43 LT Post-RM43 

Number 

of Days 

Percentage 

of Outages 

Number 

of Days 

Percentage 

of Outages 

Number 

of Days 

Percentage 

of Outages 

0 1280 70.1% 1022 70.0% 945 37.0% 

1 307 16.8% 235 16.1% 580 22.7% 

2-5 198 10.8% 155 10.6% 784 30.7% 

6-10 26 1.4% 35 2.4% 131 5.1% 

11-15 12 0.7% 9 0.6% 47 1.8% 

> 15 4 0.2% 5 0.3% 70 2.7% 

Total Days in 

Period of 

Record 
1827 

(2008-2012) 

1461 

(2014-2017) 

2557 

(2018-2024) 
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Figure 13: Frequency of Outages per Day: Pre-RM43, Post-RM43, and LT Post-RM43 
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4. Weather Data Analysis 
 

The Outage Weather variable represents the weather category at the time of the outage, assigned 

to one of seven values (clear, extreme temperatures, fog, high wind, rain, snow/ice, and 

thunderstorm). The LT Post-RM43 data included five outages that were reported with the weather 

condition of fog, which corresponded to 0% of the data. These outages have been left out of Figure 

14 for readability. Figure 14 illustrates an increase in weather conditions of clear, rain, and 

thunderstorm correlating with outages. These patterns were likely contingent on reporting 

practices, since there was also a large decrease in the percentage of the unknown or unreported 

weather value. 

 

 
Figure 14: Outage Weather: Post-RM43 and LT Post-RM43 

 

 

Figure 15 illustrates how the weather conditions during the MERTT outages for 2024 are 

distributed throughout the year. As expected, based on typical seasons in Maryland 19 , the snow/ice 

conditions were present during the winter months, December to March, and were not present for 

the rest of the year. Likewise, thunderstorms peaked during the summer months, from May to 

September. Rain and clear conditions were present throughout the year, but clear conditions had a 

subtle peak in August while rain peaked in both January and August. High wind conditions showed 

a subtle peak in January, as well as a strong peak in March, but were otherwise steadily present 

throughout the year. 

 

While the other years of data in this report have not been analyzed to this degree, it can be estimated 

that the average weather distribution would be similar to that shown in Figure 14, based on weather 

trends in the State of Maryland. 20 

 
19 Maryland Weather; Accessed June 3, 2026. 
20 Maryland State Climatologist Office; Accessed June 3, 2026. 

https://msa.maryland.gov/msa/mdmanual/01glance/html/weather.html
https://mdsco.umd.edu/ClimateInfo/md_climate_narr.php#:~:text=Thunderstorms%20are%20reported%20at%20a,storm%20per%20month%20is%20observed.
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Figure 15: Frequency of Outages caused by each Weather Condition for 2024. 
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5. Conclusion and Recommendations 
 

The Maryland Electric Reliability Tree Trimming Council, in partnership with PPRP and Versar, 

has compiled a database of outage events in Maryland. The results presented here suggest 

inferences about the circumstances leading to tree-caused power outages in Maryland. New 

vegetation management practices, referred to as RM43, were adopted into Maryland law in 2012.  

Data collected in the 2008–2012, 2014–2017, and 2018-2024 periods provide a means to compare 

elements of the effects of vegetation management in rights-of-way (ROW) before and after the 

implementation of RM43 requirements. 

 

Analysis of the outage dataset reveals several indicators of the effectiveness of RM43 

vegetation management on electric reliability. Certain species contributed to less outages (e.g. tulip 

tree) while others contributed to more outages (e.g. northern red oak), but overall, the tree species 

associated with outages remained similar between Post-RM43 and LT Post-RM43 data. There was 

a decrease in “Other” species reported, which is likely a result of improved data standardization, 

but the “Other” category remained high across all datasets, warranting further investigation given 

the proportion it represents. One practice that may be implemented in future reports includes 

organizing the tree species data by genus to sort the data into more inclusive categories. This may 

reduce the number of outages that are deferred to the “Other” category. 

 

Whole tree failure increased in the LT Post-RM43 data compared to the Post-RM43 data 

while limb failure and tree growth decreased. Daily outage frequency increased in the LT 

Post‑RM43 period compared to both the Pre‑ and Post‑RM43 periods; however, many factors 

outside of vegetation management influence this variable including weather and spatial 

distributions of outage events across the state. This emphasizes the need to further examine 

interactions between weather patterns and vegetation management practices. Continued 

improvements in adherence to the MERTT data collection schema are expected to enhance future 

assessments of outage causes and patterns. 

 

Further investigation of the raw FIA data and the MERTT Outage data could help explain 

the role that tree-caused outages play in the overall environmental context of the State and could 

help the MERTT Council continue to improve the effectiveness of RM43 vegetation management. 

Likewise, further investigation of the locations of MERTT outages, with the FIA data as a 

reference, could be performed to create a model which may provide “expected” proportions of 

outages throughout the State of Maryland. 

 

The MERTT tree-outage database program continues to benefit the electricity ratepayers of 

Maryland by providing utilities with better insight into what trees species and tree origins are 

problematic along utility ROWs. The collaborative coordinated effort of multiple utilities provides 

a clearer picture of tree-caused outages in the state and enables broader comparisons and analyses 

than reporting by a single utility. The continuation of the MERTT tree-outage database program 

will enable Maryland, in coordination with its transmission and distribution utilities, to establish 

science-based best management practices for inclusion in their vegetation management plans for 

areas within and adjacent to rights-of-way. 
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Appendix A: Data Collection Procedure and Variable Definitions 
 

At the onset of the power outage collection program, data were collected using a Personal 

Digital Assistant (hp iPAQ PocketPC) with ArcPad 6.0 software linked to a Global Positioning System 

(Garmin GPS Map 76C), downloaded and submitted to Versar, Inc. in a standard format (including 

*.apl, *.dbf, *.prj,*.shp, and *.shx files). Over time, the equipment has failed and the collection 

system has become outdated. There have also been updates to the information that is being reported 

and the manner in which the data are submitted for consolidation and analysis. 

 

Outage data are now being submitted in a standardized Excel spreadsheet that is completed 

by each utility. To streamline outage reporting, the MERTT Council re-evaluated the variables 

being reported through multiple cycles and worked with PPRP to update the spreadsheet to better 

correspond to the data reporting requirements under RM43. The result was a reduction in the 

number of variables reported by more than 50 %; however, this included the consolidation of many 

data fields and the addition of others. For example, by updating the choice of response to the 

variable for Tree Growth, from True/False to specific types of damage, three other variables were 

eliminated with no loss of information being reported. Variables that were added to the database 

included substation first protective device (before, after, not present); customer refusal of trimming 

or removal (T/F); photo documentation (T/F); and, GPS coordinates and coordinate type (geo-

referenced files are not provided by all utilities). 

 

Table A-1 illustrates the revisions that have been made to the tree-related outage data 

reported. Variables highlighted in red were eliminated, those highlighted in yellow were updated, 

those in gray consolidated, and new variables are highlighted in green. Variables that have not 

been updated are not highlighted. The updated variable table and choice selections for the current 

MERTT outage reporting are shown in Table A-2. 
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Table A-1. Update to MERTT Tree Outage Variables (Red=Removed; Green=New; Yellow=Updated; 

Gray=Consolidated)  

Datafield Name Data Type Valid Entries 

COMPANY Company Choice 

6 choices - First Energy, BGE, Choptank, 

Delmarva, Pepco, or SMECO 

SRVCTRDIST Service Center/District Text Remove 

COUNTY County Choice 

25 choices - 23 counties plus Baltimore City 

and Washington DC 

INSPDATE Inspected Date Date   

INSPBY Inspected By Text   

MTE licensed tree expert T/F   

OUTAGEDATE Outage Date Date   

OUTINVNUM Outage Investigation Number Number   

ADDRESS Outage location Text   

LASTMAINT Year of Last Maintenance (YYYY) Number   

FEEDER Feeder/Circuit Line Name Text   

#CUSTINT Number of Customers Interrupted Number   

VOLTAGE Voltage (kV) Number   

TREEWIRE Tree Wire T/F   

PHASES Construction/configuration Choice   

PHASEAFECT   Choice 3 choices-1,2, 3 

SFPD Substation First Protective Device Choice Before, After, Not Present (N/A) 

TRBLEPOLE# Trouble Pole Number Text   

SECPOLE# Sectionalizing Pole Number Text   

SECDEV Sectionalizing Device Choice 

3 choices - Line Fuse, Reclosure, or 

Substation 

CONSTYPE Construction Type Choice 

9 choices - Aerial Cable, Armless, 

Crossarm, etc. 

CONSTYPE1 Construction Type (RM43) Choice Spacer cable; tree wire with messenger cable 

above; aerial cable; single-phase; multiple 

open wires on a cross-arm; armless 

construction 

TREECONT Tree Contact Evidence Choice 8 choices - 0-0, 0-0-0, 0-0-Equip, etc. 

WIREBROKEN Wire Broken T/F   

COMMONTREE Tree Type (Species): Common 

name (top 15 + Other): 

Choice AMERICAN SYCAMORE 

BLACK CHERRY 

BLACK LOCUST 

BLACK WALNUT 

EASTERN WHITE PINE 

NORTHERN RED OAK 

RED MAPLE 

SILVER MAPLE 

SUGAR MAPLE 

SWEETGUM 

TREE OF HEAVEN 

TULIP TREE 

VIRGINIA PINE 

WHITE ASH 

WHITE OAK 

OTHER 

DBH Diameter Breast Height Number Inches 
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Table A-1. Update to MERTT Tree Outage Variables (Red=Removed; Green=New; Yellow=Updated; 

Gray=Consolidated)  

Datafield Name Data Type Valid Entries 

TREEHGHT Tree Height Choice 4 choices - <40', 40' - 60', 60' - 80', or >80' 

Specimen Tree  Diameter > 30 inches T/F 

discussed as possibility addition-rejected 

May 14,2015 MERTT meeting 

COORD_ X 

GPS Coordinate X (longitude or 

easting) number   

COORD_Y 

GPS Coordinate Y (latitude or 

northing) number   

COORD_TYPE Coordinate Type Choice 

Decimal degrees (DD); Maryland State Plane 

NAD83 meters; UTM NAD83 meters 

TREEORIGIN Tree Origin Choice 2 choices - Planted or Volunteer 

REPCAUSE Reported Tree Outage Cause Choice 

21 choices - Tree, Limb, etc. - some specific 

to utilities 

REPRWTREE Reported - Tree from Off R/W T/F   

REPRWTYPE 

Reported - If tree on R/W, what 

R/W type Choice 4 choices - Other, Road, Unkown, or Utility 

REPCORRECT Reported Cause Verified T/F   

REPCOMMENT Reported - Comments Text   

FIELDCAUSE Field Verified Cause of Outage Choice 

5 choices - Limb Failure, Tree Growth, 

Whole Tree Failure, Vine, Bamboo 

FLDRWTREE Field - Tree from Off R/W T/F Choice ON ROW, OFF ROW 

FLDRWTYPE 

Field - If tree on R/W, what R/W 

type Choice 4 choices - Other, Road, Unkown, or Utility 

OTHRCAUSE If other, select actual cause Choice 18 choices - Animal, Deterioration, Fire, etc. 

TOPGROWTH Top Growth/Crown T/F Choice COMBINE SEE TREEGROWTH 

SIDEGROWTH Side Growth T/F Choice COMBINE SEE TREEGROWTH 

OVERHANG Overhang Sag or Growth T/F Choice COMBINE SEE TREEGROWTH 

TREEGROWTH Tree Growth Choice 

Top/Crown growth, Side growth, Overhang 

sag or growth 

EXTSIGN External Indicator of Failure Y/N Choice T/F 

TRUNKFAIL Trunk Failure Y/N Choice T/F 

TFHGHT Height at Trunk Failure Number   

TFDIA Diameter at Trunk Failure Number   

BRFAIL Branch Failure Y/N Choice T/F 

BFOVRHNG Overhanging Branch T/F COMBINE SEE BRDESCRIPT 

BFSIDE Branch Beside Line T/F COMBINE SEE BRDESCRIPT 

BRDESCRIPT Description of Branch Failure Choice 

Overhanging branch, branch beside line, 

unknown, N/A 

BFDIA Diameter at Branch Failure Number   

RTBROKEN Roots Broken T/F  

RTCUTSEV Roots Cut/Severed T/F  

RTLIFTED Root Plate Lifted out of Ground T/F  
RTRESTRICT Roots Restricted T/F  

ROOTDAM Root Damage Choice 

Roots Broken, Roots Cut/Severed, Root Plate 

Lifted out of Ground, Roots Restricted, N/A 

CONTRIB Contributing Factor T/F   

DEFECTS Tree Defects Choice 11 choices - Canker, Dead, Decay, etc. 

ENV Environmental Choice 9 choices - Animal, Construction, Fire, etc. 
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Table A-1. Update to MERTT Tree Outage Variables (Red=Removed; Green=New; Yellow=Updated; 

Gray=Consolidated)  

Datafield Name Data Type Valid Entries 

TRIMASSESS Trimming Assessment Choice 

5 choices - Capitol Proj. Missed Trimming, 

Meets Specifications, etc. 

ZONE Zone Choice 10 choices - A, B, C, D etc. 

OUTGWEATHR Weather at Time of Outage Choice 

6 choices - Clear, High Wind, Ice, Rain, 

Snow, or Thunderstorm, Unknown 

ASPECT Aspect Choice 8 choices - E, N, NE, NW, S, SE, SW, or W 

SLOPE Slope Choice 

5 choices - No, Yes >45%, Yes 0-15%, Yes 

15-30%, or Yes 30-45% 

SOILCOND Soil Condition Choice 

4 choices - Dry, Flooded/Stream Washout, 

Moist/Wet, or Saturated, Unknown 

SOILTYPE Soil Type Choice 

5 choices - Clay, Rock/Gravel, Sand, Silt, or 

Unknown 

FOLLOWUP Is any follow-up work required T/F   

FOLLOWNOTE Follow-up Note Text   

PREVENTABLE Was this Outage Preventable T/F   

PREVCOMM Preventable Comment Text   

GENCOMM General Comment Text   

REFUSAL 

Customer refusal of 

trimming/removal Choice T/F/Unknown 

Photo Photo documentation Choice  T/F 
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Table A-2. Updated MERTT Data Fields 

Variable Description Data Type Valid Entries 

COMPANY Company Choice 

First Energy, BGE, Choptank, 

Delmarva, Pepco, SMECO 

COUNTY County Choice 

25 Choices - 23 counties plus 

Baltimore City and Washington, DC 

INSPDATE Inspected Date Date   

INSPBY Inspected By Text  

OUTAGEDATE Outage Date Date  

OUTINVNUM 

Outage Investigation 

Number Number  

LASTMAINT Year of Last Maintenance Number YYYY 

FEEDER Feeder/Circuit Line Name Text  

#CUSTINT 

Number of Customers 

Interrupted Number  

VOLTAGE Voltage (kV) Number  

SFPD 

Substation First Protective 

Device Choice Before, After, Not Present (N/A) 

COMMONTREE Tree Type: Common name Choice 

AMERICAN SYCAMORE 

BLACK CHERRY 

BLACK LOCUST 

BLACK WALNUT 

EASTERN WHITE PINE 

NORTHERN RED OAK 

RED MAPLE 

SILVER MAPLE 

SUGAR MAPLE 

SWEETGUM 

TREE OF HEAVEN 

TULIP TREE 

VIRGINIA PINE 

WHITE ASH 

WHITE OAK 

OTHER 

DBH Diameter Breast Height Number Inches 

TREEHGHT Tree Height Choice (< 40’); (40’-60’); (60’-80’); (> 80’) 

COORD_ X 

GPS Coordinate X 

(longitude or easting) Number  

COORD_Y 

GPS Coordinate Y (latitude 

or northing) Number  

COORD_TYPE Coordinate Type Choice 

Decimal degrees (DD); Maryland 

State Plane NAD83 meters; UTM 

NAD83 meters 

TREEORIGIN Tree Origin Choice Planted or Volunteer 

FIELDCAUSE 

Field Verified Cause of 

Outage Choice 

Limb Failure; Tree Growth; Whole 

Tree Failure; Vine 
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Table A-2. Updated MERTT Data Fields 

Variable Description Data Type Valid Entries 

FLDRWTREE Field - Tree from Off R/W Choice ON ROW, OFF ROW 

TREEGROWTH Top Growth/Crown Choice 

Top Growth/Crown; Side Growth; 

Overhang Sag or Growth 

EXTSIGN External Indicator of Failure Choice T/F 

TRUNKFAIL Trunk Failure Choice T/F 

BRFAIL Branch Failure Choice T/F 

BRDESCRIPT 

Description of Branch 

Failure Choice 

Overhanging branch, branch beside 

line, unknown, N/A 

OUTGWEATHR Weather at Time of Outage Choice 

Clear, High Wind, Rain, Snow/Ice, 

Thunderstorm, Unknown 

GENCOMM General Comments Text 

Add Notes (e.g., Tree Species if not 

on list) 

REFUSAL Customer refusal Choice T/F  

Photo Photo documentation Choice T/F 
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Appendix B: Tree Species Causing Outages 

 

Table B-1. Reported Outages by Species in Post-RM43 Dataset 

  

Post-RM43 Dataset 

All 

Ecoregions 

Appalachian 

Plateaus 

Atlantic Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge and 

Valley 

AMERICAN 

SYCAMORE 26 1 12 0 8 0 

ASH 26 0 4 0 9 0 

ASPEN 7 0 2 0 2 0 

BIRCH 0 0 0 0 0 0 

BLACK 

CHERRY 30 3 6 0 12 0 

BLACK 

LOCUST 57 1 15 0 31 0 

BLACK OAK 24 3 9 0 11 0 

BLACK 

WALNUT 27 0 3 0 14 0 

CHERRY 15 0 3 0 6 0 

CHESTNUT 

OAK 8 0 3 0 4 0 

EASTERN 

WHITE PINE 87 1 24 0 42 0 

HEMLOCK 2 0 1 0 1 0 

HICKORY 9 0 1 0 4 0 

HONEY 

LOCUST 22 0 3 0 9 0 

LOBLOLLY 

PINE 5 0 5 0 0 0 

MULBERRY 10 0 0 0 9 0 

NORTHERN 

RED OAK 123 1 32 0 62 0 

OTHER 158 9 51 0 70 0 

PEAR 0 0 0 0 0 0 

PINE 12 0 5 0 7 0 

RED MAPLE 80 2 31 0 35 0 

SILVER 

MAPLE 63   26 0 31 0 

SPRUCE 3 0 0 0 2 0 

SUGAR 

MAPLE 13 2 3 0 6 0 

SWEETGUM 25 0 19 0 6 0 

TREE OF 

HEAVEN 18 0   0 14 0 

TULIP TREE 118 1 48 0 60 0 

UNKNOWN 94 0 46 0 0 0 
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Table B-1. Reported Outages by Species in Post-RM43 Dataset 

  

Post-RM43 Dataset 

All 

Ecoregions 

Appalachian 

Plateaus 

Atlantic Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge and 

Valley 

VIRGINIA 

PINE 31 1 22 0 4 0 

WALNUT 0 0 0 0 0 0 

WHITE ASH 21 0 10 0 10 0 

WHITE OAK 67 4 22 0 33 0 

WILLOW OAK 5 0 1 0 2 0 

              

TOTAL 1186 29 407 0 504 0 
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Figure B-1. Reported Outages by Species in Post-RM43 Dataset 

 

Table B-2. Reported Outages by Species in Long Term (LT) Post-RM43 Dataset 

  LT Post-RM43 Dataset 

  

All 

Regions 

Appalachian 

Plateaus 

Atlantic Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge and 

Valley 

AMERICAN 

SYCAMORE 49 1 34 0 22 0 

ASH 328 10 16 0 110 3 

ASPEN 14 2 11 0 19 0 

BIRCH 5 2 10 0 14 0 

BLACK 

CHERRY 174 0 43 0 70 0 

BLACK 

LOCUST 382 3 59 2 119 6 

BLACK OAK 113 0 20 0 38 0 

BLACK 

WALNUT 78 0 7 0 39 0 

CHERRY 99 7 5 2 7 1 

CHESTNUT 

OAK 46 0 4 0 27 0 

EASTERN 

WHITE PINE 486 1 25 0 66 0 

HEMLOCK 10 2 4 0 2 0 
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Table B-2. Reported Outages by Species in Long Term (LT) Post-RM43 Dataset 

  LT Post-RM43 Dataset 

  

All 

Regions 

Appalachian 

Plateaus 

Atlantic Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge and 

Valley 

HICKORY 61 0 2 4 4 2 

HONEY 

LOCUST 20 0 2 1 4 0 

LOBLOLLY 

PINE 35 0 35 0 0 0 

MULBERRY 45 0 2 1 3 0 

NORTHERN 

RED OAK 970 19 231 4 324 9 

OTHER 552 2 134 0 212 0 

PEAR 19 0 1 1 2 0 

PINE 74 16 88 4 151 1 

RED MAPLE 413 6 141 2 124 2 

SILVER 

MAPLE 351 0 98 1 111 0 

SPRUCE 61 16 0 0 0 1 

SUGAR 

MAPLE 63 10 0 0 0 2 

SWEETGUM 105 0 89 0 0 0 

TREE OF 

HEAVEN 117 0 0 0 45 2 

TULIP TREE 420 0 162 3 171 0 

UNKNOWN 1081 12 292 1 327 2 

VIRGINIA 

PINE 120 4 57 3 0 5 

WALNUT 43 0 0 2 0 0 

WHITE ASH 79 0 0 0 52 0 

WHITE OAK 356 7 89 2 106 2 

WILLOW 

OAK 40 0 21 0 0 0 

              

TOTAL 6809 120 1682 33 2169 38 
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Table B-3. List of All Observed Tree Species 

Latin Name Common Name 
Updated MERTT 

Classification 

Appalachian 

Plateaus 

Atlantic 

Coastal Plain 
Blue Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 
Total 

(All 

Regions 

and 

Datasets) 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 

/ LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

ULMUS AMERICANA AMERICAN ELM OTHER 0/0 2/6 0/0 5/3 0/0 17 
PLATANUS 

OCCIDENTALIS 

AMERICAN 

SYCAMORE 

AMERICAN 

SYCAMORE 0/0 12/34 0/0 8/14 0/0 75 

MALUS DOMESTICA APPLE OTHER 0/0 0/0 0/0 0/0 0/0 1 

FRAXINUS SPECIES ASH ASH 0/10 4/19 0/0 9/110 0/3 354 

POPULUS SPECIES ASPEN APEN 0/2 2/1 0/0 2/5 0/0 21 
BAMBUSA 

VULGARIS BAMBOO OTHER 0/0 0/3 0/0 0/3 0/0 11 

ILIA AMERICANA BASSWOOD OTHER 0/1 0/1 0/0 1/5 0/0 11 

FAGUS SPECIES BEECH OTHER 0/1 4/9 0/0 1/10 0/0 44 

BETULA SPECIES BIRCH BIRCH 0/2 0/1 0/0 0/1 0/0 5 

PRUNUS SERATINA BLACK CHERRY BLACK CHERRY 3/0 6/43 0/0 12/70 0/0 204 

NYSSA SYLVATICA BLACK GUM OTHER 0/0 0/3 0/0 0/4 0/0 7 
ROBINIA 

PSEUDOACACIA BLACK LOCUST BLACK LOCUST 1/3 15/59 0/2 31/119 0/6 439 

ACER NIGRUM BLACK MAPLE OTHER 0/0 0/0 0/0 2/0 0/0 2 

QUERCUS VELUTINA BLACK OAK BLACK OAK 3/0 9/20 0/0 11/38 0/0 137 

NYSSA SYLVATICA BLACK TUPELO OTHER 0/0 1/0 0/0 0/0 0/0 4 

JUGLANS NIGRA 
BLACK 

WALNUT OTHER 0/0 3/11 0/0 14/39 0/0 105 

SALIX NIGRA BLACK WILLOW OTHER 1/0 0/0 0/0 0/0 0/0 2 

ACER NEGUNDO BOXELDER OTHER 0/0 1/1 0/0 2/4 0/0 21 

PRUNUS NIGRA CANADA PLUM OTHER 0/0 1/0 0/0 1/0 0/0 2 

CATALPA SPECIES CATALPA OTHER 0/0 0/1 0/0 0/0 0/0 3 
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Table B-3. List of All Observed Tree Species 

Latin Name Common Name 
Updated MERTT 

Classification 

Appalachian 

Plateaus 

Atlantic 

Coastal Plain 
Blue Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 
Total 

(All 

Regions 

and 

Datasets) 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 

/ LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

CEDRUS SPECIES CEDAR OTHER 0/0 1/0 0/0 1/3 0/0 12 

PRUNUS SPECIES CHERRY CHERRY 0/7 3/2 0/2 6/9 0/1 114 

QUERCUS PRINUS CHESTNUT OAK CHESTNUT OAK 0/0 3/10 0/0 4/27 0/0 54 
LIRIODENDRON 

CHINENSE CHINESE TULIP OTHER 0/0 0/0 0/0 1/0 0/0 1 
PRUNUS 

VIRGINIANA CHOKECHERRY OTHER 0/0 1/0 0/0 0/0 0/0 1 

POPULUS SPECIES COTTONWOOD OTHER 0/0 0/2 0/0 0/7 0/0 20 

MALUS SPECIES CRABAPPLE OTHER 0/0 0/0 0/0 1/0 0/0 1 
LAGERSTROEMIA 

INDICA CRAPEMYRTLE OTHER 0/0 1/0 0/0 0/0 0/0 1 

CUPRESSUS SPECIES CYPRESS OTHER 0/0 0/0 0/0 0/1 0/0 7 

METASEQUOIA 

GLYPTOSTROBOIDES 
DAWN 

REDWOOD OTHER 0/0 0/0 0/0 0/0 0/0 1 

CORNUS SPECIES DOGWOOD OTHER 0/0 1/1 0/0 0/0 0/0 1 

JUNIPERUS 

VIRGINIANA 

EASTERN RED 

CEDAR OTHER 0/0 2/5 0/0 1/1 0/0 6 

CERCIS CANADENSIS 

EASTERN 

REDBUD OTHER 0/0 0/0 0/0 1/0 0/0 1 

PINUS STROBUS 

EASTERN 

WHITE PINE 

EASTERN 

WHITE PINE 1/0 24/25 0/0 42/66 0/0 573 

ULMUS SPECIES ELM OTHER 1/0 0/2 0/0 1/15 0/0 42 
PAULOWNIA 

TOMENTOSA EMPRESS TREE OTHER 0/0 0/1 0/0 1/2 0/0 8 

GINKGO BILOBA GINKGO OTHER 0/0 0/0 0/0 1/0 0/0 1 
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Table B-3. List of All Observed Tree Species 

Latin Name Common Name 
Updated MERTT 

Classification 

Appalachian 

Plateaus 

Atlantic 

Coastal Plain 
Blue Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 
Total 

(All 

Regions 

and 

Datasets) 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 

/ LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

CELTIS 

OCCIDENTALIS HACKBERRY OTHER 0/0 0/3 0/0 0/0 0/0 10 

TSUGA SPECIES HEMLOCK HEMLOCK 0/2 1/1 0/0 1/4 0/0 12 

CARYA SPECIES HICKORY  HICKORY 0/0 1/10 0/4 4/23 0/2 70 

ILEX SPECIES HOLLY OTHER 0/0 1/3 0/0 0/0 0/0 5 
GLEDITSIA 

TRIACANTHOS HONEY LOCUST HONEY LOCUST 0/0 3/2 0/1 9/2 0/0 42 
GYMNOCLADUS 

DIOICUS 

KENTUCKY 

COFFEE TREE OTHER 0/0 0/0 0/0 0/1 0/0 3 
QUERCUS 

LAURIFOLIA LAUREL OTHER 0/0 0/0 0/0 0/1 0/0 1 

CUPRESSOCYPARIS 

X LEYLANDII 
LEYLAND 

CYPRESS OTHER 0/0 0/3 0/0 0/4 0/0 11 

PINUS TAEDA LOBLOLLY PINE LOBLOLLY PINE 0/0 5/35 0/0 0/0 0/0 40 

MAGNOLIA SPECIES MAGNOLIA OTHER 0/1 0/2 0/0 0/0 0/0 3 

ACER SPECIES MAPLE OTHER 0/0 3/2 0/0 6/6 0/0 29 

MORUS SPECIES MULBERRY MULBERRY 0/0 0/7 0/1 9/12 0/0 55 

ABIES PROCERA NOBLE FIR OTHER 0/0 0/0 0/0 1/0 0/0 1 

QUERCUS RUBRA 
NORTHERN RED 

OAK 

NORTHERN RED 

OAK 1/19 32/231 0/4 62/324 0/9 1093 

ACER PLATANOIDES 
NORWAY 

MAPLE OTHER 0/0 0/4 0/0 5/19 0/0 45 

PICEA ABIES 
NORWAY 

SPRUCE OTHER 0/0 0/1 0/0 4/6 0/0 18 

QUERCUS SPECIES OAK OTHER 0/0 4/5 0/0 16/7 0/0 47 
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Table B-3. List of All Observed Tree Species 

Latin Name Common Name 
Updated MERTT 

Classification 

Appalachian 

Plateaus 

Atlantic 

Coastal Plain 
Blue Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 
Total 

(All 

Regions 

and 

Datasets) 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 

/ LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

MACLURA 

POMIFERA OSAGE ORANGE OTHER 0/0 1/0 0/0 0/0 0/0 2 

ASIMINA TRILOBA PAWPAW OTHER 0/0 0/0 0/0 1/0 0/0 1 

PYRUS SPECIES PEAR PEAR 0/0 0/5 0/1 0/3 0/0 19 
DIOSPYROS 

VIRGINIANA PERSIMMON OTHER 0/0 0/0 0/0 0/0 0/0 1 

QUERCUS 

PALUSTRIS PIN OAK OTHER 0/0 3/2 0/0 0/13 0/0 24 

PINUS SPECIES PINE PINE 0/16 5/88 0/4 7/151 0/1 86 
PLANATUS 

OCCIDENTALIS PLANETREE OTHER 0/0 0/0 0/0 1/0 0/0 1 

POPULAS SPECIES POPLAR OTHER 0/0 0/6 0/0 0/0 0/0 63 

POPULUS 

TREMULOIDES 

QUAKING 

ASPEN OTHER 1/0 0/0 0/0 0/0 0/0 1 

ALNUS RUBRA RED ALDER OTHER 0/0 0/0 0/0 1/0 0/0 1 

ACER RUBRUM RED MAPLE RED MAPLE 2/6 31/141 0/2 35/124 0/2 493 

BETULA NIGRA RIVERBIRCH OTHER 0/0 0/1 0/0 1/2 0/0 8 
SASSAFRAS 

ALBIDUM SASSAFRAS OTHER 0/1 0/4 0/0 2/4 0/0 13 

PINUS SYLVESTRIS SCOTCH PINE OTHER 0/0 0/0 0/0 0/1 0/0 7 

ULMUS PUMILA SIBERIAN ELM OTHER 0/0 1/4 0/0 1/1 0/0 8 

ABIES ALBA SILVER FIR OTHER 0/0 2/0 0/0 0/0 0/0 2 
ACER 

SACCHARINUM SILVER MAPLE SILVER MAPLE 0/1 26/98 0/1 31/111 0/0 414 
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Table B-3. List of All Observed Tree Species 

Latin Name Common Name 
Updated MERTT 

Classification 

Appalachian 

Plateaus 

Atlantic 

Coastal Plain 
Blue Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 
Total 

(All 

Regions 

and 

Datasets) 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 

/ LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

OXYDENDRUM 

ARBOREUM SOURWOOD OTHER 0/0 0/0 0/0 0/1 0/0 1 

QUERCUS FALCATA 
SOUTHERN RED 

OAK OTHER 0/0 11/16 0/0 3/0 0/0 31 

PICEA SPECIES SPRUCE SPRUCE 0/16 0/2 0/0 2/22 0/1 64 

LARIX LYALLII 
SUBALPINE 

LARCH OTHER 0/0 1/0 0/0 0/0 0/0 1 

ACER SACCHARUM SUGAR MAPLE SUGAR MAPLE 2/10 3/9 0/0 6/13 0/2 76 

LIQUIDAMBAR 

STYRACIFLUA SWEETGUM SWEETGUM 0/0 19/89 0/0 6/6 0/0 130 

PLANATUS SPECIES SYCAMORE OTHER 0/0 0/0 0/0 0/16 0/0 66 

AILANTHUS 

ALTISSIMA 

TREE OF 

HEAVEN 

TREE OF 

HEAVEN 0/0 1/11 0/0 14/45 0/2 135 

TSUGA SPECIES TSUGA OTHER 0/0 0/0 0/0 1/0 0/0 1 
LIRIODENDRON 

TULIPIFERA TULIP TREE TULIP TREE 1/1 48/162 0/3 60/171 0/0 538 

UNKNOWN UNKNOWN UNKNOWN 0/12 46/292 0/1 0/327 0/2 1175 

VINES VINES OTHER 0/0 0/3 0/0 0/4 0/0 39 

PINUS VIRGINIANA VIRGINIA PINE VIRGINIA PINE 1/4 22/57 0/3 4/14 0/5 151 

JUGLANS SPECIES WALNUT WALNUT 0/0 0/0 0/2 0/3 0/0 43 

CARYA SPECIES 

WALNUT 

HICKORY  OTHER 0/0 0/0 0/0 0/0 0/0 1 

QUERCUS NIGRA WATER OAK OTHER 0/0 2/0 0/0 4/0 0/0 6 
FRAXINUS 

AMERICANA WHITE ASH WHITE ASH 0/0 10/11 0/0 10/52 0/0 100 
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Table B-3. List of All Observed Tree Species 

Latin Name Common Name 
Updated MERTT 

Classification 

Appalachian 

Plateaus 

Atlantic 

Coastal Plain 
Blue Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 
Total 

(All 

Regions 

and 

Datasets) 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 / 

LT Post-

RM43 

Post-RM43 

/ LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

Post-

RM43 / 

LT Post-

RM43 

THUJA 

OCCIDENTALIS WHITE CEDAR OTHER 0/0 0/0 0/0 0/4 0/0 4 

MORUS ALBA 
WHITE 

MULBERRY OTHER 0/0 0/1 0/0 0/3 0/0 12 

QUERCUS ALBA WHITE OAK WHITE OAK 4/7 22/89 0/2 33/106 0/2 423 

POPULUS ALBA WHITE POPLAR OTHER 0/0 1/1 0/0 0/0 0/0 7 

QUERCUS PHELLOS WILLOW OAK WILLOW OAK 0/0 1/21 0/0 2/7 0/0 45 

ZELKOVA SPECIES ZELKOVA OTHER 0/0 5/0 0/0 3/0 0/0 8 
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Appendix C: Location of Trees Causing Outages (On/Off ROW) 
 

 

Table C-1. Post-RM43 Dataset 

  

TOTAL 
Appalachian 

Plateaus 

Atlantic 

Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 

No 

Location 

ON ROW 
378 

(32%) 
0 (0%) 120 (29%) 0 (0%) 235 (44%) 0 (0%) 

23 

(10%) 

OFF ROW 
802 

(67%) 
29 (100%) 286 (70%) 0 (0%) 299 (56%) 0 (0%) 

191 

(86%) 

N/A, 

Unreported 
13 (1%) 0 (0%) 2 (1%) 0 (0%) 2 (0%) 0 (0%) 9 (4%) 

Total 1193 29 408 0 536 0 223 

 

 

 

Table C-2. Long-Term Post-RM43 Dataset 

  

TOTAL 
Appalachian 

Plateaus 

Atlantic 

Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge and 

Valley 

No 

Location 

ON ROW 
2183 

(32%) 
1 (5%) 113 (42%) 2 (6%) 

238 

(44%) 
0 (0%) 

29 

(18%) 

OFF ROW 
4197 

(62%) 
19 (95%) 152 (56%) 30 (91%) 

294 

(54%) 

38 

(100%) 

132 

(82%) 

N/A, 

Unreported 
431 (6%) 0 (0%) 5 (2%) 1 (3%) 9 (2%) 0 (0%) 0 (0%) 

Total 6811 20 270 33 541 38 161 
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Appendix D: Field Verified Cause of Outages 
 

 

Table D-1. Post-RM43 Dataset 

  

TOTAL 
Appalachian 

Plateaus 

Atlantic 

Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 

No 

Location 

Whole Tree 

Failure 
433 (36%) 13 (50%) 144 (35%) 

0 (0%) 
172 (32%) 

0 (0%) 
104 (47%) 

Limb Failure 533 (45%) 12 (46%) 183 (45%) 0 (0%) 257 (48%) 0 (0%) 81 (36%) 

Tree Growth 53 (4%) 0 (0%) 12 (3%) 0 (0%) 34 (6%) 0 (0%) 7 (3%) 

Other 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Vine 23 (2%) 0 (0%) 6 (1%) 0 (0%) 7 (1%) 0 (0%) 10 (4%) 

Not Reported 151 (13%) 1 (4%) 63 (15%) 0 (0%) 66 (12%) 0 (0%) 21 (9%) 

Total 1193 26 408 0 536 0 223 

 

 

 

Table D-2. Long-Term Post-RM43 Dataset 

  

TOTAL 
Appalachian 

Plateaus 

Atlantic 

Coastal 

Plain 

Blue 

Ridge 

Piedmont 

Plateau 

Ridge 

and 

Valley 

No 

Location 

Whole Tree 

Failure 
3081 (45%) 82 (67%) 

691 

(41%) 

20 

(61%) 

1041 

(48%) 

30 

(79%) 

1217 

(44%) 

Limb Failure 2479 (36%) 27 (22%) 
697 

(41%) 

12 

(36%) 

787 

(36%) 
8 (21%) 948 (34%) 

Tree Growth 180 (3%) 1 (1%) 26 (2%) 0 (0%) 59 (3%) 0 (0%) 94 (3%) 

Other 28 (>1%) 2 (2%) 11 (1%) 0 (0%) 9 (>1%) 0 (0%) 6 (>1%) 

Vine 114 (2%) 0 (0%) 24 (1%) 0 (0%) 25 (1%) 0 (0%) 65 (2%) 

Not Reported 
929 (14%) 10 (8%) 

236 

(14%) 1 (3%) 

248 

(11%) 0 (0%) 434 (16%) 

Total 6811 122 1685 33 2169 38 2764 

 




