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1. Capitalization Policy. Please provide a copy of the Company’s capitalization
policy.

A. Tampa Electric follows the capitalization guidance provided within the following 
resources: 

 Code of Federal Regulations (“CFR”) – Title 18 Conservation of Power
and Water Resources

 Florida Administrative Code (“F.A.C.”)
 Generally Accepted Accounting Principles (“GAAP”)

Tampa Electric does not have a separate document outlining the company’s 
capitalization policy. 
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2. Storm Accounting Policies and Procedures. Please provide a copy of the
Company’s storm restoration accounting policies and procedures, and a copy of
any instructions given to employees and/or contractors during mobilization and/or
restoration.

A. Attached are the storm accounting policies and procedures utilized by Tampa 
Electric. 

 April 2007 Storm Reserve Rules
 Emergency Preparedness Plan Financial Procedures
 Guidance for Charging Time During Storm Restoration for Tampa Electric

Crews
 Storm Accounting Procedures
 Storm Reserve Accounting Procedure.3-27-14_R2
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Financial Procedures 
Storm Emergency Preparedness Plan (“EPP”) 

OVERVIEW 

The purpose of this document is to provide an outline and reference guide for many of the financial-related 
procedures and actions that will take place during the restoration of electric service in the event of a hurricane or 
major storm that has impacted Tampa Electric’s service area. 

Specifically addressed are payroll procedures, relevant cost collectors and other pertinent information for cost 
accounting.   The information is designed to support all departments within Energy Delivery and anticipates that as 
soon as the storm passes, all employees will report to their post-storm locations and fulfill their given 
responsibilities as identified in their respective section’s plan. 

PAYROLL PROCEDURES 

Contact Information 
Lead Barbara Smith 
Team member Ryan Daly 
Team member Mylene Crate 

Regular Payroll 
The nature and the result of the disaster will determine the exact procedures for payroll payments (i.e., Payroll has 
system capacity or not).  If system capacity does not exist, then payroll will be based upon the previous payroll. As 
information is available from work locations, adjustments will be paid.  

- It is Payroll’s intent to maintain the standard payroll schedule, including normal direct deposit processing. 

- Payroll checks will be delivered to normal work locations if mail is being processed. Checks will be held for 
pickup at the main office or where Payroll is located if mail is not being processed. 

Depending upon the nature and severity of the disaster, the Vice Presidents will determine if emergency cash 
advances and ARM purchases will be provided for employees. 

Payroll Cash Advance 
A cash advance will be available on an emergency basis to employees, with an approved request from management, 
for an amount up to their biweekly net pay excluding overtime. A voucher request for the advance is to be processed 
through Payroll. 

COST ACCOUNTING PROCEDURES 

Relevant Cost Collectors 
For damage to TEC’s system of moderate or lesser degrees of severity, restoration costs are tracked by using the 
appropriate, existing funding projects for storm costs. 

For major damage to TEC’s system, a new funding project will be approved and orders opened to track recoverable 
costs associated with restoring the system.  All cost centers will charge to these orders through Workpro, Workman 
or directly charging in ESS. 

Bxxxxxxx (3) / Axxxxxxx (for Dist) Restoration Work – Transmission, Distribution, Lighting 
Axxxxxxx (multiple) Supply/Generation 
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Bxxxxxxx    Customer Service 
Axxxxxxx (multiple)   Facility sites/buildings 
 
 
Substation Restoration Information: 
All substation-related work will not be charged to the above established storm orders.  PowerPlant Work Orders 
under existing Capital-related funding projects will be opened to track Capital spending by substation.  Four 
“D” PowerPlant Work Orders have been opened under existing O&M-related funding projects for Substation 
to identify any O&M restoration work performed.  
 

Substation ‐ Distribution ‐ Site Maint ‐ O&M ‐ Storm Restoration ‐ Hurricane xxx  D0022471  CRR‐02899 

Substation ‐ Distribution ‐ Unplanned Maint ‐ O&M ‐ Storm Restoration ‐ Hurricane xxx  D0022472  CRR‐02898 

Substation ‐ Transmission ‐ Site Maint ‐ O&M ‐ Storm Restoration ‐ Hurricane xxx  D0022450  CRR‐02903 

Substation ‐ Transmission ‐ Unplanned Maint ‐ O&M ‐ Storm Restoration ‐ Hurricane xxx  D0022470  CRR‐02902 
 
All work charged to the work orders of these funding projects will follow the normal substation accounting process.  
This specific procedure for substation restoration activity is to ensure an auditable history is established for 
insurance recovery purposes. 
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Guidance for Charging Time During Storm Restoration for Tampa Electric Crews 

‐ Linemen that have been converted to 2‐man trouble crews (assumes that all work will be O&M‐related): 

o Straight time

CRR ‐ Dist Line ‐ Storms ‐ OH ‐ Eastern Operations  B1167629 

CRR ‐ Dist Line ‐ Storms ‐ OH ‐ Central Operations  B1477033 

CRR ‐ Dist Line ‐ Storms ‐ OH ‐ Western Operations  B1477035 

CRR ‐ Dist Line ‐ Storms ‐ OH ‐ Winter Haven Operations  B1477037 

CRR ‐ Dist Line ‐ Storms ‐ OH ‐ Plant City Operations  B1477040 

CRR ‐ Dist Line ‐ Storms ‐ OH ‐ South Hillsborough Operations  B1477042 

o Overtime

 Charge to storm job order(s) that will be provided

‐ Linemen working with line crew: 

o If provided a specific work request for each job, charge time to that work request

o If work requests aren’t being provided for each job (potential for larger storms):

 A schedule will be provided before restoration begins that outlines the charge numbers to be used for

O&M straight time, O&M overtime, and for Capital work.

 Linemen will be required to determine if the job they are working is O&M or Capital related, and

charge their time appropriately.  A Capital job includes the installation/removal of assets or equipment.

Examples of O&M work are putting up or splicing wire, changing minor items such as cross‐arms.

 O&M straight time; use same listing of PMOs provided above.

 O&M overtime; charge to the storm job order that will be provided

 Capital (both straight and overtime):

o Planning & Scheduling will provide 2 Capital work requests (PMOs) for each service area; 1 for

overhead work and 1 for underground work; charge time based on the type of Capital work

being performed.

‐ Treatment of O&M‐related overtime during a shift that occurs over the established storm end time: 

o Lineman time will follow the same procedures established for the troublemen

 The full amount of O&M overtime from a lineman shift will be considered storm related or not storm

related.

 The final end time to establish will include an established end time, plus a lag.

 The length of the lag to allow O&M overtime charged to the storm job order will be determined

through a meeting before the next pay period between System Service and Business Planning.

 Determination will consider the point at which the # of incoming trouble tickets declined to normal

levels, and the time needed to work the higher level of tickets & crew jobs.
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Storm Accounting Procedures 

Page 1 of 2 

Regulatory recovery 

Charges to the Storm Job Order are based on an incremental cost and capitalization approach 
‐ The cost to replace damaged facilities are charged to Capital as it would under normal conditions; the cost 

to replace equipment that is above normal spending for storm‐related capital may be charged to the Storm 
Job Order 

‐ Expenses (O&M) that can be charged to the Storm Job Order include: 
o internal labor overtime for non‐Capital work,
o Call Center NCNE overtime labor costs incurred during restoration that is over the amount budgeted for

the restoration period
o all contracted services for non‐Capital work
o fleet fuel and rental costs
o logistics costs including travel, meals, personal auto reimbursement, hotels and miscellaneous expenses
o line clearance spending above the average cost incurred for the past 3 years during the month of

restoration
‐ Examples of costs that cannot be charged to the Storm Job Order (other than Capital) include: 

o Internal labor straight time
o Bonuses or other special compensation
o fleet costs other than fuel
o replenishment of materials and supplies inventory
o employee training costs
o advertising, media relations or public relations costs, except for public service announcements regarding

key storm‐related issues
o “Backfill” and “Catch‐up” Costs, unless specifically petitioned by the utility for consideration

‐ Substation O&M costs will not be initially charged to the Storm Job Order.  After a review for potential 
insurance recovery, incremental substation expense not reimbursed by insurance will be eventually 
charged to the Storm Job Order. 

Internal procedures 

Determination of Storm Job Order creation: 
‐ Must be an extreme weather event 
‐ Must have requisitioned foreign crew support (due to level of cost to be incurred) 

Procedure for charging to Storm Job Order: 
‐ The company will attempt to only charge the Storm Job Order with costs that are recoverable according 

to Commission Rule 25‐6.0143, F.A.C. 
 Internal labor straight time would be charged to expense rather than the Storm Job Order
 Overtime can be charged to the Storm Job Order
 Capital would be charged to normal capital funding projects

‐ Start/Stop: 
o Trouble & Crew Jobs – start:  documentation of 1st band + documentation of increase in breaker

operations; end: no new tickets after documented wind speed reduction & decline to normal level of 
new tickets 

o Tree Trim – end: no new tickets correlating with same timing as end of trouble; can complete brush
removals 

o Lighting – end: patrol for lights out not currently in system; 2 weeks to complete tasks (non‐Capital)
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Storm Accounting Procedures 

Page 2 of 2 

Detail of accounting: 
‐ PMOs by function (transmission, lighting, distribution, customer services) are provided for storm‐related 

charges (incremental non‐Capital related spending, excluding straight time for internal labor) 
o All foreign crew invoices will be charged to the Storm Job Order, since all of the work is incremental to

normal storm costs
‐ For internal & native contract crews, if provided work request for each job, time will be charged to that 

work request 
‐ If work requests are not provided for each job, a schedule will be provided before restoration begins that 

outlines the charge numbers to be used by internal labor for O&M straight time, O&M overtime, and for 
Capital work. 
o Linemen & native contractors will be required to determine if the job they are working is O&M or

Capital related, and charge their time appropriately.
o Planning & Scheduling will provide 2 Capital work requests (PMOs) for each service area; 1 for

overhead work and 1 for underground work; time will be charged based on the type of Capital work
being performed.

o Material costs will be issued to the Capital work requests established for the service area worked to
determine proper capitalization
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TAMPA ELECTRIC COMPANY 
 STORM RESERVE ACCOUNTING PROCEDURE  April 2013 

DETERMINING COSTS CHARGEABLE TO STORM RESERVE 

General Information 
The FPSC Rule 25-6.0143 (“the Rule”) was amended on April 12, 2007, to restrict the 
items that are allowed to be charged against account 228.1 (“the Storm Reserve”).  The 
FPSC adopted an “Incremental Cost and Capitalization Approach” (“ICCA”) 
methodology in determining what may be charged to the Storm Reserve.  Under the 
ICCA methodology, the costs charged to cover storm-related damages shall exclude those 
costs that normally would be charged to non-cost recovery clause operating expenses in 
the absence of a storm.  Those storm-related costs incremental to normal expenditures are 
allowed to be charged to the reserve.  In addition, all storm-related capital expenditures 
for the removal, retirement, and replacement of damaged facilities charged to the Storm 
Reserve shall exclude the normal cost for removal, retirement and replacement of those 
facilities in the absence of a storm.  All costs charged to account 228.1 are subject to 
review for prudence and reasonableness by the Commission.   

Damages Covered by Insurance 
Storm related costs associated with assets that are covered by insurance will not be 
charged to the Storm Reserve.  All Power Station related work will be charged to FERC 
account 186 through a pre-established Station specific funding project and a series of    
plant maintenance orders (PMOs) as described in the following section.  All restoration 
activity will be charged to these PMOs through the normal work order process.    All 
substation-related work will not be charged to the established PMOs.  As each storm 
occurs, Business Planning will identify a capital blanket and O&M PMOs for substation 
services to utilize for any work performed. All work will be charged to these PMOs 
through the normal work order process. This specific procedure for restoration activity is 
to ensure an auditable history is established for insurance recovery purposes.  Any storm 
related costs that are in excess of normal costs and not reimbursed by insurance or 
charged to Capital, will be identified and eventually charged to the Storm Reserve. 

Capturing Storm Related Costs 
All storm-related costs will be charged to storm related plant maintenance orders 
(PMOs). To keep costs segregated from Energy Delivery, Power Station specific 
(Bayside, Big Bend, Polk & Phillips) funding projects have been created, and separate  
PMOs will be opened to track costs for  each named storm in which storm related damage 
was incurred.  The PMOs will be activated upon accepting foreign crew support through 
the SEE.  Each Power Station will create a single work order or a series of work orders 
titled “{storm name} Restoration Costs” referencing the pre-established funding project.  
As work activities, or tasks, are added to the work order, PMOs are created in SAP 
through system integration.  All restoration activity will be tracked by separate work 
order tasks, or PMOs. 

Conceptual Methodology of Determining Charges to Reserve 
The conceptual formula in determining what can be charged to the Storm Reserve is as 
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follows: 

Total cost in   Plant Maintenance Orders (PMOs) 
1) Less:   Determine normal removal and replacement costs to be charged to capital
2) Less:  Determine costs normally charged to O&M in the absence of a storm
3) Less:   “Backfill” and “Catch-up” costs to be deferred in deferred debit pending
further review   
4) Equals: Potential amount to charge against Storm Reserve account 228.1

Additional analytics will be required to sort through which costs can and can’t be charged 
to the reserve based on the specific guidelines outlined in the Rule.  More detailed 
procedures and steps are outlined below.  

Step 1 – Determine Normal Removal and Replacement Capital Costs  
All installations of units of property will be considered to be “in kind” replacement by 
Plant Accounting (i.e., building roof for a building roof, 4160v switchgear for 4160v 
switchgear).  Using work order history and Plant Accounting Property Records, Energy 
Delivery Business Planning, and General Accounting will determine a fair or reasonable 
cost for removal, retirement and replacement of those facilities in the absence of a storm.   
Pre-storm system average prices will be utilized to determine the “normal capital cost” of 
units of property issued from inventory.  Units of property, along with all reasonable 
costs normally associated with the installation of the asset, will be reclassified from the 
deferred debit account to electric plant in service based on using the prior Capital history 
for the same month as the storm event over the past three years as it relates to the 
“Retirement Units” utilized in restoration.  The amount of other resources will be 
calculated based on their relationship to the Retirement Units captured in the three year 
history.   

The freight-related expenses applied to distribute materials used for storm restoration will 
be specifically identified on purchase orders.  Accounts Payable will charge these costs 
directly to the deferred debit accounts rather than including in inventory.   

Step 2 – Determine Costs Normally Charged to O&M in the Absence of a Storm  
Upon completion of step 1, the remaining deferred debit balance will be analyzed by 
work order task and/or resource to determine if it should be classified as normal O&M.  
The Rule specifically prohibits and allows certain items to be charged against the Storm 
Reserve.  Those prohibited costs are either captured in Step 1 as capital or if not capital 
will be identified in this step as O&M.  The following is a resource-by-resource 
breakdown of how to apply the Rule: 

Exempt Labor– Base salary and storm-bonuses for exempt employees should be treated 
as normal O&M if not already captured as part of normal capital costs.  Storm related 
overtime for non-exempt Supervisory Labor is allowed to be charged to the Storm 
Reserve and should not be treated as O&M1.  All Supervisory Labor costs will be charged 

1 The Rule specifically allows for "overtime payroll and payroll related costs for utility personnel included 
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to the deferred debit account during storm restoration and later reclassed to capital or 
O&M as appropriate.  
 
Union Labor– Overtime payroll for utility personnel included in storm restoration 
activities is specifically allowed to be charged to the Storm Reserve and should not be 
classified as normal O&M.  This includes any overtime true-ups that may be required 
after restoration is complete.  After deducting in Step 1 the Union Labor costs applied to 
normal capital, any remaining non-overtime Union Labor costs should be included as 
O&M for the restoration time period.  All Union Labor costs will be charged to the 
deferred debit account during storm restoration and later reclassed to capital or O&M as 
appropriate.   
 
 
 Non-Covered Non-Exempt Labor (NCNE) – Overtime incurred for direct administrative 
support during the restoration period only should be charged to specific work order tasks.  
Based on the tasks charged, NCNE labor will be allocated to capital as identified in step 
1, or charged to the Storm Reserve.  All straight-time NCNE labor will be classified as 
O&M. CS Call Center NCNE labor has a different treatment under the Rule.  Unbudgeted 
overtime and other incremental costs not budgeted for CS Call Center NCNE labor 
during the restoration period is the only cost that can be charged to the Storm Reserve.  
All other CS NCNE labor costs are to be classified as O&M.  In other words, CS Call 
Center NCNE labor costs incurred during restoration will be treated as O&M in an 
amount up to what was budgeted for NCNE labor during the restoration period.    
 
Contractors (Outside Services) – Additional contract labor costs (including fuel, 
transportation costs and other incidentals) that are incurred for storm restoration are 
allowed to be charged against the Storm Reserve and should not be classified as O&M.  
All costs for foreign utility lineman, contractors and additional damage assessors may be 
charged to the reserve to the extent it has not already been included in Step 1 to be part of 
the normal cost for removal, retirement and replacement of those facilities in the absence 
of a storm.   
 
 
Fleet – All fuel costs for company and contractor vehicles used in storm restoration 
activities are allowed to be charged to the storm reserve.  The depreciation expense, 
insurance costs and lease expenses for utility owned or utility leased vehicles that are not 
picked up in Step 1 as capital costs will be classified as O&M and will not be charged to 
the Storm Reserve.  Any rental costs for vehicles or equipment used specifically for 
storm restoration activities will be charged to the Storm Reserve. 
 
Materials & Supplies– Materials and supplies used to repair and restore service and 
facilities to pre-storm condition, such as poles, transformers, meters, light fixtures, wire, 
and other electrical equipment, excluding those costs that normally would be charged to 
non-cost recovery clause operating expenses in the absence of a storm, are allowed to be 
charged to the reserve.   In Step 1, materials/inventory issued/purchased during 
restoration will be captured and priced out using pre-storm average prices, which is part 

                                                                                                                                                 
in storm restoration activities" to be charged to the Reserve. 
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of establishing the normal cost for removal, retirement and replacement of those facilities 
damaged in the storm.  Unless specifically identified as O&M related, any excess costs 
above what is captured in Step 1 will not be charged to O&M and will fall to the Storm 
Reserve.  Replenishment of utility’s materials and supplies inventory is specifically 
prohibited from being charged to the Storm Reserve and should be charged to inventory. 

Logistics Costs including Travel, Meals, Personal Auto Reimbursement and 
Miscellaneous Expenses– Costs of providing meals, waste management (could be 
Outside Services), lodging and linens for tents and other staging areas are specifically 
allowed to be charged to the Storm Reserve and should not be classified as O&M.  This 
also includes costs of employees traveling to incident bases and other locations beyond 
their normal reporting locations to perform storm restoration activities.   

Line Clearance– Tree trimming expenses, incurred in any month in which storm 
restoration activities are conducted, that are less than the actual monthly average of tree 
trimming costs charged to O&M for the same month in the three previous calendar years 
is not allowed to be charged to the Storm Reserve.  Therefore, the amount of line 
clearance expenses incurred in the month during restoration will be charged to O&M in 
an amount not to exceed the previous three years average of line clearance O&M.  Any 
amounts above the three year average will be charged to the Storm Reserve.  

Telephone– Unless specifically identified as incremental phone expenses due to storm 
restoration activities, telephone bills should not be charged to the  deferred debit account 
and eventually the Storm Reserve.  TEC Telecommunications will calculate the 
incremental amount of telephone costs, including satellite phone usage. 

Other Costs: 

 If not captured by the above guidelines, any other costs that are deemed
normal O&M expenditures will be classified as O&M.  Those costs that are
deemed incremental costs due to storm restoration activities may be allowed
to be charged to the Storm Reserve, however, sufficient documentation will be
required to support the nature of the expenditure being incremental.

 Utility Employee Training costs incurred prior to 72 hours before the storm
event shall be classified as O&M.

 Utility advertising, media relations or public relations costs, except for public
service announcements regarding key storm-related issues, such as safety and
service restoration estimates, shall be classified as O&M.

Step 3 – Identify “Backfill” and “Catch-up” Costs to be deferred in deferred debit 
until further review 
Until June 1 of the year following the storm event, some costs may be deferred and a 
petition may be filed for the FPSC to consider allowing these costs be charged to the 
Storm Reserve.  The petition must be filed by September 30 the year following the storm 
event.  The costs that may be deferred include the following: 

 Costs of normal non-storm related activities which must be performed by
employees or contractors not assigned to storm damage restoration activities
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(“back-fill work”) 

 Normal non-storm related activities which must be performed following the
restoration of service after a storm by an employee or contractor assigned to
storm damage restoration activities in addition to the employee’s or
contractor’s regular activities (“catch-up work”).

Approval to defer back-fill or catch-up work must be received from the Director of 
ED/CS Business Planning or Energy Supply Business Planning before it is charged to the 
deferred debit account.  If any of these costs are allowed to be charged to the deferred 
debit account, they will stay deferred and will not be allowed to be charged against the 
Storm Reserve until FPSC approval is received.   

Step 4   – Potential amount to charge against Storm Reserve 
After determining the amounts in the deferred debit account that apply to capital (Step 1), 
identifying by natural account type of expenditure what is normal O&M that should not 
be charged to the Storm Reserve (Step 2), and identifying any catch-up or back-fill work 
that should be deferred for later consideration by the FPSC (Step 3), the remaining 
amounts will be what is charged against the Storm Reserve.    

Supporting Documentation Procedures 

All 3rd party invoices and supporting documentation related to storm restoration should 
be copied and filed by storm event.  Invoices and appropriate supporting documentation 
will then be sent to Accounts Payable for payment and scanning.  
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3. Studies. Please provide any assessment and/or study performed by the
Company and/or for the Company that estimates the amount of storm cost
savings the Company was able to achieve because of the storm hardening
program work performed prior to each of the five storms identified in the
Company’s Amended Petition for Recovery of Costs Associated with Named
Tropical Systems and Replenishment of Storm Reserve filed on January 30,
2018 (Amended Petition).

A. Tampa Electric has recently performed a forensic analysis report, which is 
attached.  This report documents a forensics analysis performed on a 
representative sample of data collected on storm impacted and damaged energy 
delivery poles, structures and equipment caused by the effects of Hurricane Irma. 
It is an independent analysis performed by an independent contractor that strives 
to provide a balanced report that includes results of impacted and damaged 
assets collected, a root cause analysis of asset failures and the correlation of 
available weather data to specific geographic areas to observed effects.  The 
report does not include an analysis nor estimates of the amount of storm cost 
savings Tampa Electric was able to achieve because of the storm hardening 
program work performed prior to each of the five storms identified in the 
Company’s Amended Petition for Recovery of Costs Associated with Named 
Tropical Systems and Replenishment of Storm Reserve filed on January 30, 
2018 (Amended Petition).   
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1 EXECUTIVE SUMMARY 
This report documents a forensics analysis performed on a representative sample of data collected on storm 
impacted and damaged energy delivery poles, structures, and equipment caused by the effects of Hurricane 
Irma. It is an independent analysis performed by KEMA DNV GL (hereafter DNV GL) for Tampa Electric 
Company (hereafter TECO). DNV GL has strived to provide a balanced report that includes results of 
impacted and damaged assets collected, a root cause analysis of asset failures, and the correlation of 
available weather data to specific geographic areas to observed effects. 

 Approach to Data Collection 
The information sources used by DNV GL for this forensics analysis was provided by Osmose Utilities 
Services, Inc. Immediately after the storm passed TECO’s service area, DNV GL identified one square mile 
map grids for Osmose personnel to conduct surveys of impacted and damaged poles, structures, conductors, 
and equipment. The grid samples were selected based on factors such as wind strength and pattern, 
geography, customer outages, class and material type of distribution poles and transmission structures, and 
density of assets within the area. 

Osmose then provided these map grids for assignment to field personnel, who then conducted the survey 
and collected required data once it was safe for their personnel to do so. This data was made available on 
the Osmose FTP site for access by DNV GL. 

 Forensics Data Analysis Methodology 
DNV GL used available data that was immediately available after the event, including TECO provided 
distribution pole and transmission structure data, Osmose collected field data, and available public data from 
the National Oceanic and Atmospheric Administration (NOAA). Statistical analysis was performed on the 
collected field data and correlated to TECO pole and structure data. Survey data was then correlated to 
weather data, primarily wind speed. Finally, wind speed to infrastructure affected and failure probability 
(including broken poles, broken cross arms, wires down) was defined for this specific storm event and 
extrapolated to the entire TECO service area. 

Root Cause Analysis Conclusion 
Based on root cause analysis of data, the following conclusions are drawn: 

• Damage categories include broken poles, conductor (wire down) and cross arm broken
• The impacted pole category includes leaning poles
• Pole damage (broken) was predominately due to wind damage and wind borne debris
• There was no transmission structure damage; three leaning structures were reported
• Conductor damage was generally due to debris hitting the conductor and/or hitting and breaking cross

arms
• Total infrastructure impacted rates for all affected categories range from 0.06% to 7.69% within the

survey areas only
• Extrapolated survey data to the entire TECO service area was made to show the probable effects of

storm caused impacts and damage; however, this extrapolation is statistically biased in that only heavily
impacted areas were surveyed

Contributing factors for damage potentially include wind speed, tree hitting pole and/or conductor, debris 
hitting pole, cross arm and/or conductor, pole age and storm surge. 
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 Definitions 
The following definitions were used by DNV GL in this analysis: 

Impacted Infrastructure. This term is used to classify all poles or structures, leaning or broken that may 
or may not have been affected from the storm; TECO does not consider leaning structures to be 
damaged 

Broken Pole. Poles that failed as a result of the storm. 

Damaged Conductor. Wires down. 

Broken Cross Arm. Damaged cross arms that required repair/replacement. 

 Disclaimer 
The forensics data analysis performed as part of this post storm assessment is based on the information 
provided by Osmose, TECO and publicly available data. DNV GL did not conduct field measurements at 
TECO’s service areas and therefore cannot accept liability for the accuracy of the data supplied to it.  
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2 INTRODUCTION 

 Background of Event 
Hurricane Irma, an extremely powerful and catastrophic Cape Verde type hurricane, made landfall in Cudjoe 
Key, Florida at 13:10 UTC on September 9, 2017 with maximum sustained winds of 130 mph. It weakened 
into a category 2 once inland. It approached the Tampa area at approximately 0100 hour on September 11, 
2017 as a category 1 or less storm. 

In anticipation of the hurricane, TECO notified DNV GL on Friday, September 8, 2017, to standby should 
they desire to activate the forensics data analysis contract, which is based on the intensity of an anticipated 
storm. To prepare for the event, DNV GL tracked the hurricane’s progress through Southern and Central 
Florida over the weekend. DNV GL was notified by TECO on Monday, September 11, 2017 that they would 
activate the contract and for DNV GL to begin performing analysis of areas where most probable damage 
impact would exist based on reported weather patterns. 

 Scope of this Assessment 
This report documents the approach, methodology, and results of the storm forensics data analysis 
performed by DNV GL. The work scope for this assessment is to perform forensics analysis on a 
representative sample of data collected by Osmose Utilities, Inc., under contract to TECO. DNV GL defined 
the geographic areas for Osmose to perform field surveys for data collection. Data collected included storm 
impacted and damaged poles and structures, conductor, and equipment. DNV GL then performed analysis of 
this data including determining the root cause of asset failures. 

Specifically, DNV GL performed the following contractual work: 

• Analyze storm pattern to identify areas of most probable impact and damage
• Identify the grids for field surveys
• Analyze field survey data of storm damaged and impacted assets
• Correlate available weather data and geographical areas to observed failures
• Perform a root cause analysis on damaged assets
• Document work and results of the data analysis in a report
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3 APPROACH AND METHODOLOGY 
The storm data collection and analysis process is highlighted in the flow below. 

Receive 
Notification of 

Contingent Storm

Track Storm in 
Relation to 

Service Areas

Define Map Grids 
for Field Survey

Forensic Data 
Analysis and 

Report

Perform Field 
Survey Data 
Collection

 Pre-Storm Analysis 
A pre-storm analysis was performed to assess the direction and intensity of the storm and to correlate this 
information to TECO service areas to determine the most probable damaged areas. These activities include: 

• TECO activates forensics data analysis contract
• Track the path and intensity of Hurricane Irma and relate to TECO’s service area
• Determine the most probable areas of damage to the electric delivery infrastructure

Once TECO activated the storm forensics data analysis contract, DNV GL tracked the path and intensity of 
Hurricane Irma using the National Oceanic and Atmospheric Administration’s (NOAA) web site (Figure 3-1). 
Storm information was then correlated to TECO service areas to determine areas for data collection. 

Figure 3-1 Hurricane Irma Predicted Path and Severity 
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 Post Storm Data Collection 
TECO provided DNV GL with pole and structure data for their entire service area. This data was combined 
with the pre-storm analysis information to perform the following activities: 

• Define one-mile square map grids for areas of field surveys
• Assign these map grids to Osmose to conduct the field surveys
• Osmose then performed the field survey and data collection

DNV GL defined the survey areas for field data collection based on TECO service areas (Figure 3-2), 
interpolated maximum wind speed (Figure 3-3), interpolated wind gusts (Figure 3-4), outage information 
(Figure 3-5) and pole density data (Figure 3-6). TECO determined that the Winter Haven service area 
reportedly experienced Category 1 severity and was a priority survey area. The other service areas 
sustained tropical storm wind intensity. The survey had to be performed in a timely manner before 
significant restoration activities began. Only above ground assets were surveyed and no survey was 
conducted on substations or underground facilities. 

Figure 3-2 TECO Service Area Map 
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Figure 3-3 Interpolated Wind Speed 

Figure 3-4 Interpolated Wind Gust 
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Figure 3-5 Outage Map Example at 0930 Hour 09/11/2017 

Figure 3-6 Distribution Pole Density 
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Osmose personnel performed the field survey based on the defined grids to identify and collect impacted 
and damage information to energy delivery poles, structures, conductors, and equipment. This information 
was uploaded from their field collection devices to an Osmose FTP site for access and processing by DNV GL. 

The categories of reported impact, damage and quantities are listed below. 

• Conductor Down 62 
• Cross Arm Broken   4 
• Broken Pole   9 
• Leaning Pole 32 
• Other 15 

 Forensics Analysis 
DNV GL then performed analysis on the collected damage data. The following steps were followed: 

• Review field survey data collected
• Analyze and summarize impact and damage report data
• Determine failure rate by map grid
• Determine potential damage contributing factors

The forensics analysis (Section 4 of this report) correlated collected impact and damage data to service 
areas and most likely contributing factors for pole and infrastructure related damage. 

 Correlation of Weather Data to Damage 
Available weather data immediately after the storm was then correlated to survey data as follows: 

• Obtain available NOAA weather data
• Extrapolate wind speed and correlate to geography
• Perform root cause analysis
• Determine pole failure probability to wind speed
• Extrapolate data to TECO service area

Results of this correlation were to define the post-storm wind path and speed (Figure 3-7) based on the 
predicted path for Hurricane Irma based on weather data available on public sources at that time. 
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Figure 3-7 Wind Path and Severity 

Several months after the storm event elapsed, TECO provided DNV GL with wind gust data from their 
weather contractor. The provided StormGeo data enabled DNV GL to further develop a map of maximum 
wind gusts, illustrated in Figure 3-8 and maximum wind speed, illustrated in Figure 3-9. Data from a total of 
94 stations were provided by TECO. These covered the entire State of Florida. DNV GL used this data to 
develop the interpolated maps shown in Figures 3-3, 3-4, 3-8 and 3-9. However, DNV GL only used data 
from the 11 stations related to TECO service areas for the forensics data analysis and extrapolation analysis. 
The data that was immediately available after the storm was used to calculate the average maximum wind 
gust for each service area grid cell (distance of service area from station location). Wind gust data showed 
slower wind pockets near Tampa and higher wind gusts near Winter Haven. 

Please see section 5.3 of this report for an explanation of extrapolation versus interpolation techniques. 

Note that maximum wind gust StormGeo data for the 11 stations are the same stations as those used 
initially by DNV GL for sustained wind speed data. Table 5-3 lists these 11 stations. 
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Figure 3-8 Interpolated Maximum Wind Gusts 
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Figure 3-9 Interpolated Maximum Wind Speed 

The probability of failure is graphically shown in Figure 3-10. This Damage and Failure Probability map 
clearly showed the potential damage areas and severity. This map is based on sustained wind data and not 
maximum wind gust data. Reported field survey failures collected by Osmose were then related to the entire 
TECO service area. Impacts and failures associated to pole and type were determined, using poles as the 
reference for damages and include pole, conductor and cross arm damages. Finally, root cause analysis of 
contributing factors of damage cause was performed. 
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Figure 3-10 Damage and Impacted Probability 

Based on the wind path and severity (Figure 3-7), and the extrapolated sustained wind speed data for each 
grid zone in the TECO service area, a probability for damage was found for each grid zone of the TECO 
service area. This is illustrated above in Figure 3-10. The scale is in percentage. 
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4 FORENSICS DATA ANALYSIS 
DNV GL performed a thorough data review and analysis of available data to better understand impact and 
damage to the TECO energy delivery infrastructure caused by Hurricane Irma. Findings with respect to the 
number of breakages, breakage rates, root causes, and explanations have been generated together with 
geographical maps and documented in this report. 

 Available Data 
To assess the impact of the hurricane to TECO’s energy delivery system, the ratio of damage information 
collected from the Osmose field survey versus exposed poles and structures was evaluated for potential root 
causes. Significant effort was made to evaluate available information pertaining to pole type, class, location, 
and other attributes. This information was used to analyze and categorize all damage types. 

 Distribution Pole Population Data 
Pole record data provided by TECO, being the most accurate data source when it comes to amounts, 
material and class, was processed and used for this analysis and serve as the reference point for resulting 
storm impact and damages. 

Table 4-1 gives a summary of the pole population by material type in the TECO area. 

Table 4-1 Total pole population by material type 

Type Number of poles 

Wood 302,847 

Concrete 20,863 

Aluminium 7,360 

Fiberglass 8,848 

Iron 401 

Steel 327 

Other 93,320 

Total 433,966 

As shown in the table, and illustrated in Figure 4-1, about 69% percent of the poles in the TECO are made 
from wood, while concrete poles make about 5% of the total population. 

Figure 4-1 Graph of Pole Population by Material Type 
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Furthermore, the population of wooden poles is divided into different classes, as shown in Table 4-2. 

Table 4-2 Classification of total TECO wooden poles 

 Class 0 Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class H2 

Wood poles 1 9761 27710 7146 175947 1540 80631 1 

% of wood poles 0.0% 3.2% 9.1% 2.4% 58.1% 0.5% 26.6% 0.0% 

These poles are distributed mostly in the Tampa area, but the TECO service area includes areas outside of 
the immediate Tampa location, such as Winter Haven, as illustrated by Figure 4-2. This figure shows pole 
density throughout the area of TECO. The scale indicates the number of poles present in a specific area. 

 

Figure 4-2 Total TECO Distribution Pole Density Map 

 

 Transmission Structure Population Data 

Transmission structure density for the TECO service area is shown in Figure 4-3. 
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Figure 4-3 Transmission Structure Density 

Table 4-33 provides failure rates for transmission structure related impact. 

Table 4-3 Failure rates by transmission structures per survey data 

Grid codes Zone type Total Structure 
Population 

Num. Damage 
reported 

Failure rate 

17-24 Urban 77 0 0.00% 
17-25 Rural 23 0 0.00% 
17-29 Urban 54 0 0.00% 
31-26 Urban 24 0 0.00% 
36-27 Urban 0 0 0.00% 
37-27 Rural 11 0 0.00% 
38-27 Urban 0 0 0.00% 
56-29 Urban 52 0 0.00% 
57-23 Rural 63 1 1.59% 
57-28 Rural 3 0 0.00% 
59-25 Urban 48 0 0.00% 
60-28 Urban 26 2 7.69% 

Since the survey data for transmission related damage was only 3 in the sample of collected data, this was 
not used in the analysis due to the small sample size. All three transmission related damages were reported 
as leaning structure with no actual breakage of the structure itself. 
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 Damage Report Data 
Post storm, TECO investigated impact and damage to their energy delivery infrastructure using Osmose 
Utilities Service. In total, 123 reports where collected from a survey that covered about 1% of the TECO 
geographic service area by map grid. More details about the reported damage from collected data is 
provided in Table 4-4. The impact and damage categories include poles (leaning or broken), conductor (wire 
down), cross arm damage, and “other.” The other category includes miscellaneous impact or damage to 
service poles, lighting poles, and so on. 

In the table, impact and damages are related only to distribution poles because that was the reference 
source used (pole ID) and how damages were catalogued. In addition, leaning poles were included in the 
analysis as impacted. While TECO does not consider leaning poles to be a damage category, these impacted 
poles were included because some may have resulted from the storm. DNV GL understands that leaning 
poles reported to be 20o or even 30o from vertical may have existed prior to the storm and may or may not 
be the result of storm winds. However, there were several leaning poles reported that had greater angles of 
lean, and it was decided to include all leaning poles in the analysis. 

In summary, it is observed that the failure rates for all impacted categories within the sample population 
ranged from 0.06% to 7.69% for distribution assets. Note that this failure rate is only within the sampled 
survey areas, and these sampled areas most likely sustained greater damage than other areas. This damage 
percentage range cannot be extrapolated to the entire TECO service area. This failure rate relates to all 
categories of damage including leaning poles. Actual pole damage (breakage) was low, even in the surveyed 
areas.
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Additionally, Table 4-5 shows the distribution of impacted and failure rates related to distribution wooden 
poles only, according to pole class in the grid areas surveyed. As shown, poles class 2 and 4 show the 
highest related failure rate. Note again that these impacted rates include pole damage (broken), pole 
leaning, damaged conductor (line down), and damaged cross arm, whereas damaged rates do not include 
leaning poles. 

Table 4-5 Failure and impacted rates of wooden poles per class in the grid zones with records 

Class 0 Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class H2 No Class 
All Wooden Poles 0 243 460 268 4803 32 2427 0 2 
Impacted Wooden 

Poles 0 1 7 3 75 0 16 0 0 

% Impacted of Sample 0.00% 0.41% 1.52% 1.12% 1.56% 0.0% 0.66% 0.00% 0.00% 
Damaged Wood Poles 0 0 3 3 44 0 11 0  0 
% Damaged of Sample 0.00% 0.00% 0.67% 1.12% 0.92% 0.00% 0.45% 0.00% 0.00% 

Finally, Table 4-6 shows the damage and impacts to distribution according to their root cause (as given by 
the field survey reports). Damage and impacts are related to feeder, lateral, other (service) and material. As 
the table shows, trees and wind were the main cause for infrastructure damage and impact in the TECO 
service area. 

Table 4-6 TECO damaged and impacted contributing factor comparison by circuit and pole type 

Type Material Wind Only Tree 
(+wind) 

Debris 
(+wind) 

Decay 
 (+ wind) 

Storm Surge 
(+ wind) 

Total 

Feeder 12 12 3 2 3 32 
38% 38% 9% 6% 9% 

Wood 12 8 3 1 3 27 
44% 30% 11% 4% 11% 

Concrete 0 0 0 0 0 0 
0% 0% 0% 0% 0% 

Unknown 0 4 0 1 0 5 
0% 80% 0% 20% 0% 

Lateral 7 69 3 1 3 83 
8% 83% 4% 1% 4% 

Wood 7 58 3 0 3 71 
10% 82% 4% 0% 4% 

Concrete 0 2 0 0 0 2 
0% 100% 0% 0% 0% 

Unknown 0 9 0 1 0 10 
0% 90% 0% 10% 0% 

Other 1 4 0 0 0 5 
20% 80% 0% 0% 0% 

Wood 1 3 0 0 0 4 
25% 75% 0% 0% 0% 

Concrete 0 0 0 0 0 0 
0% 0% 0% 0% 0% 

Unknown 0 1 0 0 0 1 
0% 100% 0% 0% 0% 
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Table 4-7 TECO damage contributing factor comparison by damage type 

Material Wind 
Only 

Tree 
(+wind) 

Debris 
(+wind) 

Decay 
 (+ wind) 

Storm Surge  
(+ wind) 

Total 

 20 85 6 3 6 120 
Pole Broken 0 8 0 1 0 9 
 0.00% 88.89% 0.00% 11.11% 0.00%  
Pole Leaning 14 10 0 0 5 29 
 48.28% 34.48% 0.00% 0.00% 17.24%  
Conductor Down 3 52 6 0 1 62 
 4.84% 83.87% 9.68% 0.00% 1.61%  
Cross Arm Broken 1 2 0 1 0 4 
 25.00% 50.00% 0.00% 25.00% 0.00%  
Other 2 13 0 1 0 16 
 12.50% 81.25% 0.00% 6.25% 0.00%  

 

Table 4-8 Number of damaged and impacted poles per grid zone type in the sample 

Type of grid zone #all poles #damaged Failure rate% 

rural 3608 44 1.22% 

urban 6381 76 1.19% 

Damage to distribution pole material type (wood, concrete) in this table is inclusive of pole breakage, pole 
leaning, conductor damage (wire down) and broken cross arm, not just pole damage. The tables are 
relevant to distribution poles only. 

 Confidence level 
Hurricane Irma post storm forensic analysis resulted in 123 survey records of damage versus a total amount 
of approximately 433,966 poles and structures within TECO’s service areas. This amounts to a sample size 
of 0.02%. This sample size is generally sufficient for statistical analysis resulting in a 99% confidence level 
and range of 11.77%. This means that conclusions from statistical analysis of this sample yields results in a 
range plus or minus 11.77% with 99% certainty. 
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5 DAMAGE EXTRAPOLATION ANALYSIS 

 Description of Map Grid Zones 
The TECO service area is divided into 1,545 map grid areas. These areas can be further divided into urban 
and rural, as shown in the following Table 5-1. 

Table 5-1 TECO grid zones per population density 

Type Number of 
grid zones 

Percentage of 
total 

Urban 493 32% 

Rural 1052 68% 

Total 1545 

Additionally, Table 5-2 shows the distribution of poles and structures related to urban or rural. 

Table 5-2 TECO distribution poles and transmission structures per grid zone type 

Type Urban Rural 

Transmission structures 11420 13896 

Distribution poles 238777 195189 

 Weather Data 
Weather information, including sustained wind speed, wind direction and pressure, was obtained from the 
National Oceanic and Atmospheric Administration (NOAA) for 11 meteorological stations across 3 counties in 
the Tampa geographic area, for the month of September 2017. These stations are listed below in the 
following table. 

Table 5-3 List of the stations where wind speed data were extracted 

Station name 
1. ST PETERSBURG ALBERT WHITTED AIRPORT FL US

2. ST PETERSBURG CLEARWATER INTERNATIONAL AIRPORT FL US
3. MACDILL AFB FL US

4. TAMPA INTERNATIONAL AIRPORT FL US
5. TAMPA PETER O KNIGHT AIRPORT FL US

6. TAMPA VANDENBERG AIRPORT FL US

7. PLANT CITY MUNICIPAL AIRPORT FL US
8. ZEPHYRHILLS MUNICIPAL AIRPORT FL US

9. LAKELAND LINDER REGIONAL AIRPORT FL US

10. WINTER HAVEN GILBERT AIRPORT FL US
11. BARTOW MUNICIPAL AIRPORT FL US
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 Interpolation vs. Extrapolation 

A key to this forensics data analysis is to note the difference between interpretation and extrapolation. 
Interpolation is used when estimating between multiple known values, in the case of this analysis, the 
estimation of wind speeds and wind gusts. Extrapolation is used to make an estimate based on a sequence 
of facts, in this case the estimation of pole damage based on observed wind speeds. 

What DNV GL did to estimate wind speeds was to interpolate. To produce the interpolated maps for this 
report (Figures 3-4, 3-8 and 3-9), the maximum wind speed and maximum wind gust at each of the 94 
observation stations over September 10-11, 2017 was used. This data was provided by TECO. The 
interpolation for each variable was conducted using inverse distance weighting (IDW) to predict the values 
between multiple sets of points. In this technique, the measured values closest to the prediction location 
have more influence on the predicted value than those farther away. IDW assumes that each measured 
point has a local influence that diminished with distance. It gives greater weights to points closest to the 
prediction location, and the weights diminish as a function of distance. This technique does have limitations 
as it only considers distance to the measured location and does not consider local topography which can 
greatly influences wind speeds 

Extrapolation makes an estimate by extending out a known sequence based on some facts, while 
interpolation is estimate between multiple known values. For the forensics data analysis performed by DNV 
GL that follows, a data extrapolation technique was applied using maximum sustained wind data collected 
from the 11 stations only since maximum wind gust data was not available at the time these calculations 
were made. This data was used to estimate the wind speed at each grid zone of the TECO service area and 
considered the distance of each grid zone from each of the 11 monitoring stations as well as the wind 
contribution from all the 11 station locations. 

DNV GL used the best publicly available source for wind speed and direction immediately after the storm. 
For wind extrapolation, DNV GL’s approach used squared distance weighted: 
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 Analysis Assumptions 
In order to make sense of available data, extrapolation was performed for the failure analysis. To 
extrapolate the pole failure rates due to Irma, DNV GL used the following assumptions: 

1. Each TECO grid area is of one type, i.e., either Rural or Urban; however, there was no correlation of 
damage due to failures being in either Rural or Urban geographic area classifications; 

2. Wind speed data: the maximum wind speed values recorded during the day of Hurricane Irma at the 
11 climate stations were considered in the analysis; 
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3. The Osmose field survey concentrated on high probability of damage areas, such as the Winter
Haven service area and areas East of the Tampa metro area;

4. For the extrapolation of damage reported, the wind speed levels were matched with the average
values of the corresponding failure noticed in the grid zones based on field survey data. No
urban/rural or pole population data were considered;

5. For the root-cause analysis, the 2 contributing factors for each record (reported impact or damage
related to pole) were merged into one per the following table, without considering the order (factor 1,
factor 2). Again, the damage root cause includes pole damage (breakage), impacted pole (leaning),
damaged conductor (wire down), and damaged cross arm.

Table 5-4 Damage root cause 

Root cause reported Contributing factor 1 Contributing factor 2 

Only wind 
Wind 

Wind 

Wind 

Other 

Tree 
Tree 

Tree 

Tree 

Wind 

Debris Debris Wind 

Decay 
Decay 

Decay 

Wind 

Other 

Storm surge Storm surge Wind 

 Results of Extrapolation 
The extrapolation of damaged distribution infrastructure for the entire TECO service area was performed by 
taking into consideration the wind speeds of each TECO map grid zone, which were also extrapolated as 
described earlier. The map grid zone pole population or density could be also used but with the data 
available, a reasonable match could not be made. For the extrapolation of the reported impact and damages, 
the following wind speed-failure rate curve, Figure 5-1, was considered. 

Note again that the extrapolated data is statistically biased because the collected sample data concentrated 
on potentially high damage area. In reality, other (non-surveyed) service areas did not sustain as extensive 
impact or damage. 
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Figure 5-1 Sustained Wind Speed vs. Failure Probability Curve 

Based on this speed-failure rate curve, and the extrapolated wind speed data for each map grid zone in the 
TECO service area, a probability for impact and damage (combined) is found for each grid zone in the 
service area. This is illustrated by Figure 5-2. The scale is in the number of damages used as the base 
reference. 

 

Figure 5-2 Extrapolated TECO Damages to the Entire Service Area 
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The figure shows that the most severe damage probability occurred in the areas surveyed by Osmose. Again, 
care must be taken in assuming that areas outside of the surveyed service areas sustained similar damage. 
In reality, less damage was sustained in these non-surveyed areas. 

 Urban versus Rural Analysis 
DNV GL categorized map grids based on urban or rural to determine whether greater or less dense energy 
delivery infrastructure had an impact on potential storm impact and damage. Figure 5-3 is a graphic 
representation of urban versus rural geographic representation. The grids correspond to TECO map grid and 
classifications were determined based off the 2011 National Landcover Database. 

No statistical correlation was found between impact or damage reported to urban or rural classifications. 

 

Figure 5-3 Land Cover Classification 

 Forensics Data Analysis Conclusion 
During a major storm event, such as Hurricane Irma, wind is the primary factor in distribution pole and 
transmission structure caused impacts and failure. Severe wind speed and wind gusts stresses poles and 
cross arms. Debris hitting poles, conductors and cross arms result in infrastructure damage. Damage 
resulting from windborne debris is generally outside of TECO’s control. Pole damage by debris is a result of 
trees and branches, many times located outside TECO’s right of way, hitting distribution and transmission 
lines. 
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Damage to conductors are due primarily to pole damage (broken) and conductors hit directly by windborne 
debris resulting in cross arm failure and wires down, and is therefore also outside of TECO’s control. 
Insulator failures are mainly a result of debris or trees hitting conductors, leading to breakage of the post 
insulator. 

Of the field damage survey data collected, only three transmission related structures were found impacted 
(leaning, not damaged). 

Based on data analyzed, the TECO service area experienced 2.7% impact to their distribution grid assets. 
This is based on the field survey conducted within anticipated high damage areas which was then 
extrapolated to the entire service area. Since the survey was not conducted in a statistically random pattern 
across the TECO service areas, but concentrated on most high probable damaged areas, this figure is high 
and actual infrastructure impact and damage results were much less across the entire TECO service area. 
Further, there is no correlation to geographic classification of urban or rural on impact or damage results. 

Overall, in DNV GL’s experience with post storm forensics analysis, this is a low damage count, and the 
TECO distribution and transmission energy delivery infrastructure fared well during this major storm event.
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APPENDIX A TECO POLE IMPACT RATE PER GRID ZONE 
Please refer to separate Excel workbook “Derived Extrapolation Data per Map Zones.” 

Note that the impact rates listed in this Spreadsheet apply only to the grid zones that were surveyed. 
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APPENDIX B TECO IMPACT PER POLE TYPE IN THE RECORDS 

Table B- 1 TECO distribution impacted and pole failures, related to pole type in the grid zones 
where damages were collected by Osmose 

Total Wood Concrete Unknown* 

Grid 
codes 

Zone 
density 

# poles 
# of 
reported 
impacted 

Impacted 
rate % 

# pole 
# 
mpacted 

# pole 
# 
impacted 

# poles 
# 
impacted 

17-24 Urban 1812 1 0.06% 1351 1 14 0 387 0 

17-25 Rural 1640 1 0.06% 1496 1 37 0 107 0 

17-29 Urban 1154 2 0.17% 961 2 20 0 170 0 

31-26 Urban 384 3 0.78% 377 2 0 0 7 1 

36-27 Urban 1238 18 1.45% 986 17 158 0 70 1 

37-27 Rural 1432 12 0.84% 1196 11 108 0 123 1 

38-27 Urban 533 4 0.75% 372 4 39 0 121 0 

56-29 Urban 306 4 1.31% 271 3 12 0 21 1 

57-23 Rural 234 18 7.69% 218 16 0 0 16 2 

57-28 Rural 302 13 4.30% 268 8 9 0 25 5 

59-25 Urban 273 15 5.49% 237 15 1 0 35 0 

60-28 Urban 681 29 4.26% 502 22 124 2 45 5 

9989 120 1.20% 8235 102 522 2 1127 16 

Notes: 

Impact counts in this table B-1 include pole damage (breakage), leaning (impacted), conductor damage 
(wire down), and damaged cross arm. Poles are used as a reference to report these damage types. These 
failure rates apply only within the grid zones that were surveyed. 

*Unknown column are poles of unknown material. In the TECO Distribution Poles.xlsx Spreadsheet, these
are the poles with no material type listed. 
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APPENDIX C TECO DAMAGE PER POLE TYPE IN THE RECORDS 

Table C- 1 TECO distribution pole damage only failures, related to pole type in the grid zones 
where data were collected by Osmose 

Total Wood Concrete Unknown* 

Grid 
codes 

Zone 
density 

# poles 
# of 
Reported 
Damaged 

Failure 
rate % 

# 
pole 

# 
Damaged 

# 
pole 

# 
Damaged 

# 
poles 

# 
Damaged 

17-24 Urban 1812 1 0.06% 1351 1 14 0 387 0 

17-25 Rural 1640 1 0.06% 1496 1 37 0 107 0 

17-29 Urban 1154 2 0.17% 961 2 20 0 170 0 

31-26 Urban 384 3 0.78% 377 2 0 0 7 1 

36-27 Urban 1238 17 1.37% 986 16 158 0 70 1 

37-27 Rural 1432 10 0.70% 1196 9 108 0 123 1 

38-27 Urban 533 4 0.75% 372 4 39 0 121 0 

56-29 Urban 306 3 0.98% 271 3 12 0 21 0 

57-23 Rural 234 6 2.56% 218 4 0 0 16 2 

57-28 Rural 302 7 2.32% 268 2 9 0 25 5 

59-25 Urban 273 13 4.76% 237 13 1 0 35 0 

60-28 Urban 681 24 3.52% 502 19 124 0 45 5 

9989 91 0.91% 8235 76 522 0 1127 15 

Notes: 

Damaged counts in this table C-1 include pole damage (breakage), conductor damage (wire down), and 
damaged cross arm but no leaning poles. Poles are used as a reference to report these damage types. These 
failure rates apply only within the grid zones that were surveyed. 

*Unknown column are poles of unknown material. In the TECO Distribution Poles.xlsx Spreadsheet, these
are the poles with no material type listed. 
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About DNV GL 
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to 
advance the safety and sustainability of their business. We provide classification and technical assurance 
along with software and independent expert advisory services to the maritime, oil and gas, and energy 
industries. We also provide certification services to customers across a wide range of industries. Operating in 
more than 100 countries, our professionals are dedicated to helping our customers make the world safer, 
smarter and greener. 
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4. Studies. Please provide any assessment and/or study performed by the
Company and/or for the Company that identifies the damage that occurred to
infrastructure as a result of the named storms in the Company’s Amended
Petition where storm hardening work had not yet been performed.

A. See Tampa Electric’s Response to POD No. 3 this set which includes the 
company’s recently performed forensic analysis report.  The report does not 
include an analysis nor estimates of damage that occurred to infrastructure as a 
result of the named storms in Tampa Electric’s Amended Petition where storm 
hardening work had not yet been performed.   
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5. Third Party Billings. For each storm identified in the Company’s Amended
Petition, please provide any third-party billings for pole replacement, provide the
supporting invoices for those amounts billed and any contracts associated with
third party billings to the Company that detail pole replacement.

A. For each storm identified in the company’s amended petition, there are no third-
party billings for pole replacement, invoices for any amounts billed, and there are 
no contracts associated with third-party billings to the Company that detail pole 
replacement.  Tampa Electric does not charge third-party attachers when 
replacing poles during storms.   
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6. Contractors. For each storm identified in the Company’s Amended Petition,
please provide, by contractor, the supporting invoices (including all supporting
detail provided by the vendor) for invoices over $25,000.

A. Tampa Electric received four additional invoices from contractors supporting
storm restoration efforts during Hurricane Irma after the filing date (April 9, 2018) 
of the company’s response to OPC’s First Request for Production of Documents. 
Tampa Electric will provide the requested Bates stamped documents for 
immediate review by OPC, recognizing the proprietary nature of the confidential 
information provided.  These documents are entitled to protection from public 
disclosure pursuant to Section 366.093, Florida Statutes, will be provided 
subject to a Motion for a Temporary Protective Order.
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7. Line Clearing. For each storm identified in the Company’s Amended Petition,
please provide by line clearing contractor the supporting invoices (including all
supporting detail provided by the vendor) for invoices over $25,000.

A. Tampa Electric will provide the requested Bates stamped documents for review 
by OPC at a date, time, and location agreeable to OPC and Tampa Electric, 
recognizing the proprietary confidential business information provided.  These 
documents are entitled to protection from public disclosure pursuant to Section 
366.093, Florida Statutes, will be provided subject to a Motion for a Temporary 
Protective Order. 
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8. Employee Expenses. For each storm identified in the Company’s Amended
Petition, please provide any invoices for charges over $5,000.

A. Attached are the expense documents identified in Tampa Electric’s Amended 
Petition.  These expense documents include invoices for charges over $5,000. 
Note: any personal identification such as name of employee, address of 
employee and credit card number information has been redacted. 
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Invoice
Date

9/12/2017

Invoice #

17630

Bill To

TECO

1244 Clyde Jones Rd.
Sarasota, FL  34243

Terms Tail No.

Phone #

941 355 1259

Fax #

941 351 5421

E-mail

brianc@floridasuncoasthelicopters.com floridasuncosthelicopters.com

Total

Balance Due

Subtotal

Sales Tax  (7.0%)

Item DescriptionQuantity Rate Amount

N60FM
Helo-Rental Non Inst... Helo-Rental R447.2 515.00 3,708.00T
Pilot Services-44 Pilot R-447.2 80.00 576.00T
Ground Wait Pilot Ground Wait3.7 55.00 203.50T

N772MG
Helo-Rental Non Inst... Helo-Rental R444.2 515.00 2,163.00T
Pilot Services-44 Pilot R-444.2 80.00 336.00T
Ground Wait Pilot Ground Wait1 55.00 55.00T

Customer Deposit Customer Deposit1 -1,450.00 -1,450.00

$6,084.41

$6,084.41

$5,591.50

$492.91
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10. Third-Party Reimbursement. Please provide a copy of any contracts with telecom
providers, such as AT&T, who serve as the support for billing third parties for
replacement of poles.

A. For each of the storms identified in the company’s Amended Petition, Tampa 
Electric has no contracts with telecom providers, such as AT&T, which serve as 
the support for billing third parties for replacement of poles. 
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