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1.0 Executive Summary 
When the Washington Legislature passed House Bill 1032 in July 2023 it stated that, it is in the best 
interest of the state, our citizens, and our natural resources to identify the sources of wildland fires; 
identify and implement best practices to reduce the prevalence and intensity of those wildland fires; put 
those practices in place; and by putting those practices in place, reduce the risk of wildland fires and 
damage and losses resulting from those fires.   

The Legislature directed the Department of Natural Resources (DNR), in consultation with the Energy 
Resilience and Emergency Management Office of the Department of Commerce, to contract with an 
independent consultant with experience in developing electric utility wildfire mitigation plans to 
develop an electric utility wildfire mitigation plan format and a list of elements to be included in electric 
utility wildfire mitigation plans. The Wildfire Mitigation Plan (WMP) format below achieves the direction 
of the Legislature.  

By October 31, 2024, and every three years thereafter, each consumer-owned utility and investor-
owned utility must review, if appropriate revise, and adopt its wildfire mitigation plan. When reviewing 
or revising a wildfire mitigation plan, utilities must use the recommended format and elements 
contained in the WMP format. The plan must be submitted to the utility wildland fire prevention 
advisory committee created in RCW 76.04.780 to be posted on their website.   

The template and list of elements included were developed in conjunction with the Wildland Fire 
Prevention Advisory Committee, electric utilities, the state fire marshal, the Governor’s Office of Indian 
Affairs, and the public. The WMP format is intended to function as a guide and provide utilities with 
suggested elements for their plan which are informed by best practices demonstrated to reduce the 
prevalence and intensity of wildfires and which reduce the risk of wildfire and the resulting damage and 
losses. 

https://legiscan.com/WA/text/HB1032/id/2788739
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2.0 Wildfire Mitigation Plan Overview 
2.1 Purpose of the Wildfire Mitigation Plan 
This Wildfire Mitigation Plan describes in detail the range of activities that Clallam County PUD 
#1 is taking to mitigate the threat of utility involved wildfires, including various programs, 
policies, and procedures. This plan complies with the requirements of HB1032 for electric 
utilities to prepare a wildfire mitigation plan by October 31, 2024, and every three years 
thereafter. 

2.2 Description of Where WMP Can be Found Online 
The latest revision of this WMP can be found on Clallam County PUD #1’s website at 
https://clallampud.net/ 

2.3 Best Practices Cross-Reference Table 
Provide any industry standard or other best practices1 referenced within the WMP including 
what section and page number in the form of hyperlinks. Standards that do not have a specific 
reference within the text but apply to the entirely of the plan can be listed without additional 
information.  
If no industry-wide standards or practices are utilized, this table may be left blank. 
 
Standard or Best Practice Name and 
Description Document, page number, or citation 

HB 1032 – By October 31, 2024, and every 
three years thereafter, each Investor-owner 
and Consumer-owned Utility must review, if 
appropriate revise, and adopt its wildfire 
mitigation plan 
 
National Electric Safety Code (NESC) 
 
WAC 468-34-290 WSDOT Vertical 
Clearance 
 
American National Standard ANSI Z133.1 
(2000) – the Safety Requirements 
 
American National Standard ANSI A300 – 
Part 1 (2001) – Pruning (Part 7 - 2006) 

 

Sec. 1.0, p. ii 
 
 
 
 
Sec. 7.2.1, p. A7 
 
Sec. 7.2.1, p. A7 
 
Sec 7.3.1, p. A8 
 
 
Sec 7.3.1, p. A8 
 

 
 
1 Standards may include guidance from FEMA, US Forest Service, NERC regulations, NST, OSHA guidelines, etc.  
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Integrated Vegetation Management for 
Electric Utility Rights-of-ways (EPA) 
 
OSHA 1910.269 - Regulations (Standards – 
29 CFR) 
 
 
 
 

Sec 7.3.1, p. A8 
 
 
Sec 7.3.1, p. A8 
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3.0 Utility Overview 
Clallam PUD’s Service territory consist of more than 2,000 square miles but almost all permanent customers are located in a narrow 
lowland belt between the Olympic National Park and the Strait of Juan de Fuca or the Pacific Ocean. The City of Port Angeles (CoPA) 
is excluded from Clallam PUD’s service territory. 

3.1 Utility Description and Context Setting Table 
Table 1. Context-Setting Information Table 

Utility Name Clallam County PUD #1 
Service Territory Size (sq miles) 2,000 Square Miles 
Service Territory Make-up 

(USGS 2021 National Land Cover Database) 
 

1.52% Open Water 
0.04% Perennial Snow/Ice 
2.39% Developed, Open Space 
1.50% Developed, Low Intensity 
0.81% Developed, Medium Intensity 
0.21% Developed, High Intensity 
1.03% Barren Land 
1.78% Deciduous Forest 
76.91% Evergreen Forest 
3.30% Mixed Forest 
4.11% Shrub/Scrub 
2.32% Herbaceous 
1.77% Hay/Pasture 
0.02% Cultivated Crops 
1.88% Woody Wetlands 
0.41% Emergent Herbaceous Wetlands 
 

Service Territory Wildland Urban Interface (based on total 
area)  
(USGS 2022 Wildland-urban interface maps for the conterminous 
U.S. based on 125 million building locations) 
 

1.94% Wildland Urban Interface 
11.83% Wildland Urban Intermix 
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Customers Served  
Account Demographic 
 

75% Residential 
1% Agricultural 
24% Commercial/Industrial 
 

Utility Equipment Make-up (circuit miles) 
Line miles are calculated from Clallam County PUD’s ArcGIS map, 
based on point-to-point measurements. 

Overhead Dist.: 686 miles (25kV and 12.47kV) 
Overhead Trans.:  110 miles (69kV and 115kV) 
Underground Dist.:  1,157 miles (25kV and 12.47kV) 
Underground Trans.:  0 
 

Has developed protocols to pre-emptively shut off electricity in 
response to elevated wildfire risks?2 

Yes ☐ No ☐ 
A summary or description of protocols is provided in 
section 7.7. 
 

Has previously pre-emptively shut off electricity in response to 
elevated wildfire risk? 

Yes☐ No ☐ 
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4.0 Objectives of the Wildfire Mitigation Plan  
This Wildfire Mitigation Plan documents our policies, programs, procedures, and specific actions 
to mitigate threats posed by utility owned assets that could start or contribute to the spread of a 
potential wildfire. It incorporates best practice models from risk management, operations, 
emergency management, communications, training, and continuous improvement, with the 
ultimate priority being the safety of the communities, customers we serve, personnel that serve 
them and safeguarding the environment. This Plan will continue to be assessed in regards to new 
wildfire risk reduction strategies, industry best practices and evolving technologies. 

4.1 Minimizing likelihood of ignition 
Proactive vegetation management – Maintain tree trimming cycles, identify and remove danger 
trees and trim hot spots as identified by customers, crew and servicemen. Increase cleared right 
of way widths in locations consisting of fast-growing vegetation that are difficult to trim 
routinely. (CPUD Vegetation Management Plan 2023) 

Removing legacy oil circuit reclosers (OCRs) and replacing them with electronically controlled 
reclosers. 

Perform routine inspections to identify and repair deficiencies before failures occur. 

Modify standards as necessary to limit electrical contact.  Examples include utilizing bird/animal 
guards, insulating jumpers, increasing wire spacing to reduce phase to phase contact. 

Modify material standards to less flammable material such as changing from wood to fiberglass 
crossarms and poles. 

Convert overhead distribution to underground in areas with a history of wildfire possibility due 
to trees/branches coming into the overhead lines with consideration of environmental concerns, 
easement, and ground conditions.  

Modify operational practices during high fire danger times to limit chances of ignition due to 
equipment operation.  Modified practices include not parking motorized vehicles on dry tall 
grass and not operating chainsaws unless necessary (See Section 7.5.1 for a complete list). 

De-energize sections of line during fire season that are only needed for contingency. 

Place specific circuits on non-reclose during high fire danger times and when other conditions 
such as high winds, low humidity and active logging operations are located adjacent to lines. 

AMI Meters/OMS  Advanced metering infrastructure (AMI) together with an Outage 
Management System (OMS) alerts dispatchers immediately regarding power outages.  This 
improves response times so that crews can get to the scene quicker and make any necessary 
repairs in a timely manner.   
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4.2 Resiliency of the electric grid 
Clallam County PUD has standardized on fiberglass transmission poles and distribution 
crossarms since the early 2000’s.  Fiberglass is more resistant and has roughly twice the service 
life as standard wood poles and crossarms.  Polymer insulators have also been standardized in 
place of porcelain insulators in various applications.  Polymer insulators can withstand higher 
temperatures than porcelain without sustaining damage.  

5.0 Roles and Responsibilities 
 
5.1 Utility Roles and Responsibilities 
This is Clallam County’s PUD org chart pertaining to positions related to wildfires (this is not a 
full org chart). Key positions and responsibilities are as follows: 

Engineering Manager – Responsible for creating and updating the wildfire mitigation plan. 

Operations Manager – Responsible for ensuring that area superintendents, powerline crews, tree 
trimming crews and right of way maintenance crews follow the wildfire mitigation plan. 

Safety Manager – The point of contact for Clallam County PUD when Clallam County opens the 
Emergency Operations Center (CCEOC). 

General Superintendent – Responsible for ensuring that the Operation and Engineering manager 
fulfil their responsibilities.    
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5.2 Coordination with local utility and infrastructure providers 
PUD #1 of Clallam County (District) has developed an Emergency Response and Restoration 
Plan (ERRP) to identify and detail strategic deployment. Incident responses are identified by 
level, from 1 to 4.  For major disasters (level 4) the District will work in coordination with 
Clallam County Emergency Operations Center (CCEOC). The District’s ERRP anticipates that 
most lower level incidents will be managed locally and will utilize the District’s Level 1 and 2 
Incident Command System (ICS) identified as Operations Bulletin No. 12. Level 3 incidents or 
emergencies may utilize both Operations Bulletin No. 12 and the Major Events Restoration 
Procedure.  
The Clallam County Emergency Management Center plans for and responds to both natural and 
man-made disasters. These range from weather, floods, wildfires, tsunamis, and earthquakes to 
incidents involving hazardous materials, or significant law enforcement events. The division 
prepares and implements a countywide Comprehensive Emergency Management Plan and 
routinely conducts extensive exercises to test county emergency response capabilities and 
provides educational materials to the public to better prepare them for emergency events. This 
section of the Sheriff’s Office is Clallam County’s liaison with Federal and local agencies on 
emergencies of all kinds. Division staff members provide technical assistance to local 
governments as they prepare emergency plans and procedures and they conduct emergency 
operations training for local governmental agencies. 

The Clallam County PUD Safety Manager and/or Communication manager will be the primary 
point of contact between the PUD and CCEOC if a situation warrants activating the CCEOC. 

 

5.3 Coordination with local Tribal entities 
 
If a wildfire were to impact electrical service to local tribal entities, then the coordination will be 
handled as described in section 5.2. 

 

5.4 Emergency Management / Incident Response Organization 
A Level 4 incident or emergency can rapidly expand to a multidiscipline, multijurisdictional 
event requiring numerous agencies.  This Emergency Response and Restoration Plan (ERRP) 
anticipates that the Clallam County Department of Emergency Management will be the 
command and control center for any Level 4 incident that expands to a multidiscipline, 
multijurisdictional event.  In this case, the National Incident Management System (NIMS) will 
be utilized as the Incident Command System’s (ICS) guide and nomenclature. In this plan, the 
terms “incident” and “emergency” are used interchangeably.  
During a severe Level 4 incident or emergency, where the Clallam County NIMS is 
implemented, the District’s Incident Command System will continue to identify and repair 
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damages responding to its utility system needs while communicating and coordinating with the 
CCEOC on matters requiring multidiscipline and/or multijurisdictional effort. During major 
incidents, help from other jurisdictions can be critical to a timely recovery.  To that end, the 
District will seek the assistance of other local, State, and Federal agencies as appropriate and 
through Mutual Aid Agreements from other utilities.  
Requests for sheltering, emergency supplies and/or emergency assistance must first be 
communicated by the District’s DEOC directly to the CCEOC, who will then communicate 
needs to State EOC. The State EOC will then request the supplies and assistance from FEMA, 
who will then disburse the supplies and assistance through their channels. To insure expedition 
of supplies or assistance in the event of a regional emergency (where resources will need to be 
shared regionally), it is recommended that a prioritized supplies/assistance request is created and 
submitted as soon as possible (within the first 24-72 hours) to the CCEOC.  
As part of a mutual aid program, and to receive federal funding, grants, training, and 
reimbursement of disaster recovery costs, both FEMA and the Homeland Security Presidential 
Directive (HSPD-5) recommends that all District ICS team members be NIMS-certified and 
follow NIMS when requesting assistance. The National Incident Management System (NIMS) 
uses a standardized language throughout all levels of government during times of disaster. 
Accordingly, as of January 2024, seventeen of the District’s Incident Command System team 
members became NIMS-certified. 
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6.0 Wildfire Risks and Drivers Associated with Design, 
Construction, Operation, and Maintenance 

 
6.1 Risks and risk drivers associated with topographic and climatological risk 

factors 
 

Clallam County PUD’s service area is entirely within the Very Low and Low wildfire 
hazard potential risk areas as shown on the map below produced by the Forest Service.  
Even though wildfire risk has historically been relatively low in the Pacific Northwest, 
climate change, low snowpack and expanding wildland-urban interface are increasing the 
threat of wildfires.  Prolonged dry spells combined with high temperatures, low humidity, 
and high winds in areas with overhead power lines within or adjacent to forested areas 
elevate wildfire risks within Clallam County PUD’s service area.  

xx  
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6.2 Enterprise-wide Safety Risks 
 

Fuel 

Proactive vegetation management program 

Remove fuels from around immediate vicinity of wood poles, particularly in locations that 
have expulsion fuses  

Promote low growing vegetation in place of trees 

Asset Failure 

Wood pole test/treat program 

Transmission/Distribution inspection program 

Continued maintenance program 

Engineering 

Continued evaluation of emerging technologies as it applies to as to engineering standards 
and operational procedures that reduce the likelihood of wildfire ignition  

Poles designed to meet NESC 

Pole locations designed to meet clear zone requirements per jurisdiction 

Operational 

Install bird/animal guards 

Tighten conductor/reframe to current PUD specifications to limit phase to phase contact 

De-energize lines that serve as contingency only during fire season 

Replace priority reject poles ASAP  

 

7.0 Wildfire Preventative Strategies 
 
7.1 Weather Monitoring 
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7.1.1 Current Strategy Overview 
 
Clallam County PUD relies on email Alerts sent through the emergency management division of 
Washington, notices sent out from the DNR and local NOAA weather forecasts.  The Safety 
manager, superintendents and dispatchers monitor the weather alerts. 

 

7.2 Design and Construction Standards 
 
7.2.1 Current Strategy Overview 
 
Clallam County PUD’s strategy when installing new or replacing power poles and electrical 
equipment is to meet all current specifications, standards and codes at the time of installation.  
Sparks are created anytime energized overhead power lines fall to the ground or come into 
contact with anything or each other.  Any improvements that reduce the likelihood of creating 
sparks also reduce the risk of starting a wildfire. 
 
Applicable specifications, codes and standards: 
 

• National Electric Safety Code (NESC) 
• Clallam County PUD Construction Standards 
• WAC 468-34-290 WSDOT Vertical Clearance 
• WSDOT, Clallam County, Jefferson County, City of Sequim, City of Port Angeles, and 

City of Forks vertical and clear zone requirements 
 

Specific instances relating to re-design and hardening practices that support wildfire mitigation: 
 

• Replacement of wood transmission poles with fire resistance fiberglass transmission 
poles. 

• Replacement of wood crossarms with fire resistance fiberglass crossarms. 
• Meeting clear zone requirements reduces likelihood of vehicles striking energized 

electrical equipment. 
• Meeting vertical requirements reduces the likelihood of vehicles and equipment coming 

into contact with energized overhead powerlines. 
• Tightening overhead powerlines reduces the likelihood of line-to-line contact.   
• Poles that are replaced are generally replaced with stronger (higher class) poles which are 

less likely to break if trees fall into the power lines. 
• Installation of bird/animal guards 
• Installation of covered or insulated power lines (jumpers only). 
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• Some areas that are highly susceptible to trees falling into overhead distribution lines 
where additional tree trimming is not allowed or impractical are converted to 
underground lines. 

 

7.3 Fuel & Vegetation Management  
 
7.3.1 Current Strategy Overview  
Right of Way Maintenance and Tree Trimming crews remove vegetation and combustible 
materials that are near power poles with extra focus regarding poles with expulsion fuses on 
them.  

• American National Standard ANSI Z133.1 (2000) – the Safety Requirements 
• American National Standard ANSI A300 – Part 1 (2001) – Pruning (Part 7 - 2006) 
• Integrated Vegetation Management for Electric Utility Rights-of-ways (EPA) 
• OSHA 1910.269 - Regulations (Standards – 29 CFR) 

 

7.3.2 Planned Updates 
 
Adequate staffing will be added to the Vegetation management crew.  This will help maintain a 
full crew structure so that planned work is not disrupted if a crew member is not available. A 
new 125-gallon water sled capable of pumping 10-23 gpm will be utilized by the right of way 
maintenance crew beginning in the late summer of 2024.  The water sled will be used to put out 
any small fires that are reported in the vicinity of where the right of way crew is working. 

7.4 Asset Inspections and Response 
 
7.4.1 Current Strategy Overview 
 
Pole test and treat is performed every 10 years on wood poles.  (Pole Inspection Management 
Plan 2018) Transmission lines are visually inspected yearly and detailed inspections are 
performed every 10 years.  Distribution lines are visually inspected every 5 years with detailed 
inspections performed every 10 years.  (Inspection Program 2022). If repair work is not 
completed during the field inspection, a work order is created and the repairs are scheduled and 
prioritized accordingly. Infrared imaging is utilized at switches, flying taps and other connection 
points to identify hot spots. 

7.4.2 Planned Updates 
 
Clallam County PUD is will develop a custom electric inspection app to be used by crews on 
phones or tablets.  The app will help track areas that have been inspected and identify locations 
that still need to be inspected.  The app will include a checklist of items to inspect and include an 
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option to include a photograph.  This program will streamline the work order process which will 
result in repairs being made soon and also provide historic data. 
 
7.5 Workforce training 
 
7.5.1 Current Strategy Overview 
 

Clallam County PUD’s protocol for field workers during high fire danger and/or Red Flag Days: 

• Do not park on or drive a vehicle on dry tall grass.  Dry grasses can easily be ignited from 
a hot exhaust muffler 

• Do not operate a chainsaw unless necessary as it can create sparks and ignite fires. 
• Carry water squirt cans, fire extinguishers and shovels in the event a fire ignites. 
• Vegetation management crew is to bring the water sled with them to jobsites. 
• Maintain a heightened awareness of anything that can generate a spark or a flame and be 

prepared to take action if necessary.  
 

7.6 Relay and Recloser Practices 
 
7.6.1 Current Strategy Overview 
 
Clallam County PUD has circuit breakers with protective electronic relays for all substation 
feeders except one hydraulic recloser.  Clallam has replaced all but (3) line hydraulic reclosers 
with programmable electronic reclosers.   
 
Typical Clallam County PUD practice with respect to over‐current and time over‐current 
protection is included in the following table: 



 
 

  

 Page A-10  
 

 
 

7.6.2 Planned Updates 
 
Clallam PUD intends to replace the remaining (3) hydraulic line reclosers in the system with 
programmable electronic reclosers within the next (3) years.  The single remaining substation 
feeder hydraulic recloser will also be replaced within (3) years. 

Conventional hydraulic reclosers are oil filled, they require consistent maintenance and can have 
catastrophic failures that could lead to the oil catching fire.  Electronic reclosers contain a 
microprocessor-based protective relay that gives exact TCC curves and improved coordination 
capabilities. Electronic reclosers can also include data logging to better analyze events and 
optimize the system.   

7.7 De-energization / Public Safety Power Shutoff 
 
7.7.1 Current Strategy Overview  
 
Clallam County PUD receives power from Bonneville Power Administration (BPA) at (4) 
separate points of delivery; Sequim, Port Angeles, Joyce and Sappho.  If BPA elects to initiate 
their PSPS plan at any or all of the delivery points then Clallam County PUD’s system will be 
de-energized in regards to the delivery points that are affected by the PSPS.  If Clallam County 
PUD determines it necessary to quickly de-energize all or a portion of their electrical system 
then the on-call PUD Dispatcher would call the 24-hour BPA dispatch center, where they can 
immediately de-energize Clallam County PUD’s entire electrical system or if warranted only the 
western or eastern portion of the electrical system.  



 
 

  

 Page A-11  
 

Section 7 of BPA’s Wildfire Mitigation Plan is written as follows: 

7.0 Public Safety Power Shutoff (PSPS)  

During wildfire season, typically May through October, there may be extreme conditions or 
weather triggers that require BPA to de-energize transmission assets to reduce the risk of 
ignition. These extreme weather triggers are based on industry best practices that address 
imminent wildfire danger and geospatial analysis of wind and humidity. BPA’s criteria for 
standing-up its PSPS team to decide whether to de-energize assets proactively are when wind 
gusts exceed 60 mph within NWS RFW areas as the conditions correlate to warm temperatures 
and low humidity.13 BPA has calibrated these variables to its robust design standards. BPA uses 
data from internal and external sources to make PSPS decisions. Examples include vegetation 
types, urban density, asset density, asset health, ignition probability, wildfire behavior, wind, 
humidity, and line/load criticality. BPA recognizes the impacts to the region that come with a 
PSPS de-energization and is committed to making these decisions in a timely and data-informed 
manner. BPA’s Transmission Operations organization and NERC-certified dispatchers retain the 
right to de-energize assets proactively for any reason, based on system conditions. As Figure 7 
illustrates, PSPS de-energization is a last resort. If a PSPS decision is enacted, BPA will initiate 
its communication processes to its impacted utility wholesale customers and regional outreach. 
In the event of a PSPS, BPA’s constituent and tribal account executives will communicate 
information to federal, state, local elected officials, tribes, and other important stakeholders. BPA 
does its best to avoid overlaps with other utility outreach to state, local elected, and emergency 
management officials by coordinating communication efforts with the affected utilities. As the 
event unfolds, BPA will work with impacted utilities and, if asked, augment customer utility 
outreach through providing information to local media and social media channels to ensure 
residents and others are aware of the situation. BPA will not engage in any other outreach efforts 
to end-use customers (residents, businesses, etc.) unless a customer utility specifically requests it. 
Re-energization after a PSPS event begins after the extreme weather event has passed and line 
crews are cleared to enter the area. BPA crews then patrol the de-energized lines and inspect for 
obvious damage and vegetation within the ROW that may prevent safe re-energization. When 
field crews find damages, they will isolate the impacted area(s) and perform repairs as quickly 
and safely as possible. In some instances, temporary solutions to restore power may be 
implemented while permanent repairs are planned. Depending on the extent of damage, utility 
customers may need to perform repairs on their facilities prior to having full electric service 
restored; these efforts are coordinated on an as-needed basis. Once the lines and structures are 
safe to operate, re-energization occurs followed by communications procedures similar to de-
energization messaging. 

Clallam County PUD currently does not have a PSPS plan but does de-energize circuits that are 
utilized for contingency only and also has protocols set up to set relays to non-reclose if 
conditions warrant.  Such conditions include high winds, low humidity, warm temperatures in 
areas with narrow treed rights of way that have been specifically identified as high risk. 

8.0 Restoration of Service 
 



 
 

  

 Page A-12  
 

Following a PSPS initiated by BPA or a planned or un-planned outage in an area that is currently 
under a Red Flag Day warning crews will patrol the overhead lines before re-energization. 

9.0 Evaluating the Plan 
This is the initial WMP for Clallam County.  Information regarding evaluating this plan is not 
available yet.  As the plan is put into use criteria will be identified for future evaluation of the 
plan.  
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1.0 SCOPE	
	

Clallam PUD Vegetation Management Plan (VMP) is a Utility-specific program designed to proactively 

reduce outages caused by trees due to contact with overhead electric utility facilities and also to provide 

year around access to our facilities. The District is committed to balance its goal of providing reliable 

electrical service in a cost-effective manner and improved service to our customers. This document 

outlines the Vegetation Management Plan (VMP) to: 

 
 Reduce outages caused by trees 

 Improve electrical reliability to customers 

 improve accessed to our poles and facilities 

 

 
2.0	PROMULGATION	
	

The District has formally adopted the Vegetation Management Plan (VMP) and educates District staff 

and our Customers regarding Vegetation Management policies, procedures and standards that are 

associated with the VMP. 

The District has adopted a plan per recommendations by the Washington Forestry Consultant’s 2009 

report and findings. 

 
 

3.0	JUSTIFICATION	AND	PURPOSE	
	

Reliability and safety along the entire Transmission and Distribution System are improved significantly 
by a proactive Vegetation Management program as well as improved identification and removal of 
hazard trees, the primary cause associated with tree related outages. 

 
 

4.0	PRINCIPLES	
	

The District obtains and complies with all necessary Permits, Easements and Right-of-Way associated 

with Tree Trimming and the removal of vegetation. Particular attention is given to specific activities 

within Tribal lands, wetlands and other protective areas. 

 

The PUD will use hand cutting, pruning, and mechanical cutting to maintain proper clearances in 

accordance with, but not limited to, the National Electrical Safety Code (NESC), Rural Utility Service 

(RUS), American National Standards Institute (ANSI), federal, state and local laws and regulations 

pursuant to the operation of electrical facilities. The PUD specifically requires that the ANSI A300 Tree 

Care Operations standard practices relating to quality tree care, pruning, and integrated vegetation 

management be followed where practical when planned maintenance is being performed in the 

vicinity of electric lines and equipment. Employees and contractors shall also adhere to ANSI Z133.1 

Safety Standards. 

 
The vegetation management work is addressed by the following industry standards: 
(SEE Key Resources) 



5.0 DISTRICT	CHARACTERISTICS	
	
5.1 Impacted	Service	Area	
	

The District system service territory has over 702 miles of overhead distribution lines and 145 miles of 
transmission conductor, together with 46 acres of brush to maintain. 

 
The distribution system traverses highly variable topography from the Strait of Juan de Fuca waterfront 
to the high elevations of the Olympic Mountains on the Olympic Peninsula in northwestern Washington. 

 
Over 45 species of trees are identified throughout the system as requiring work along the entire Service 
area. The dominant tree species across the system are Douglas-fir fir (27%), red alder (21%), western red 
cedar (16%), western hemlock (12%), Sitka spruce (6%), bigleaf maple (4%), and grand fir (3%). The 
remainders are a mix of native and ornamental tree species. The predominant tree species in the urban 
areas are northern red oak, Leyland cypress, and apple. 

 

Hazard trees such as slender whips appear to be one of the leading causes of outages, closely followed 
by uprooted red alder trees. Removal of these two types of hazard trees, along with removing trees 
identified having root disease and/or structurally defected are key to a proactive vegetation 
management program to minimize outages caused by trees. 

 
 

5.2 Right‐of‐Ways	
	

Standard Transmission Right-of-Ways are typically 35-feet each side of the lines. (70-foot total width.) 

Standard Distribution Right-of-Ways are typically 15-feet each side of the lines (30-foot total width.) 

 
 

6.0 PRIORITIZING	WORK	
	
6.1 Circuit	Maintenance	
	

Adopting maintenance cycles improves the ability to track current work, plan future work, and improve 
reliability with regularly scheduled and thorough maintenance of the system. Customer service requests 
(tickets, hotspots, slips) are drastically reduced as entire circuits are completed during regularly 
scheduled maintenance. 

 
The district has adopted a 5-year completion cycle to maintain the entire system. Trimming and 
brushing crews are scheduled to address each System feeders by beginning at each substation and work 
outwardly toward the ends of each distribution feeder. In doing so, it is less likely that the entire circuit 
will be taken out by a tree, if storms occur during the circuit maintenance schedule. 



6.2 Hot	Spotting. 

 
Vegetation Management Crews may be called upon to manage smaller areas (Hot Spots) not part of the 

regular maintenance schedules. Hot Spots are identified by District Servicemen and/or District Line 

crews when patrolling the lines while doing routine District improvements projects and/or customer 

projects. 

When Hot spots are identified, Vegetation Management Crews are notified and are scheduled by the 

Operation Superintendent or Vegetation Management Forman to clear the Hot Spot as soon as schedule 

allows for it to be done. 

 
 

6.3 Customer	Request	
	

Vegetation Management Crews may be called upon to manage customer request not part of the regular 

maintenance schedules. Customer request are typically initiated by notifications from a District’s 

customers to a District Customer Representative. Notifications by customers requested are typically to 

remove tree limbs found on lines, often after or during wind or winter storms. Customers may also 

notify the District to assist them in safely removing trees near energized Service and Distribution lines 

located near or on their property. State or local highway Departments and/or other Utility Agencies may 

also request the District to remove trees or vegetation. 

Customer request are scheduled by the Operation Superintendent or Vegetation Management Forman 

and completed as soon as schedule allows for it to be done. 

 
 

7.0 TRACKING	THE	WORK	
	
7.1 Crew	Responsibilities	‐	Reporting	
	

Tree trimming and brushing crew Forman are responsible to track and report the location of their 

completed work using the ArcGIS Vegetation Management Dashboard. This software is used to report 

completed work and contains the minimum information as follows: 

 
 Description of work – Brushing, High Trim, Inspection only, etc. 

 Date or Date Range of completed area 

 District Circuit – Name of the Transmission line or Distribution Feeder from the Substation. 

 Geometric line work showing Starting Pole Number and Ending Pole number to identify the 

location of the spans completed, including any taps along the particular circuit. 

 Foreman Name or Inspector 



7.2 Mapping	the	Work	–	ArcGis	Software	
	

The District has implemented ArcGIS management software. The purpose of the ArcGIS vegetation 

management Software is to allow for tracking, maintenance and planning for ROW vegetation 

management activities. The software tracks designated ROW projects and areas, and performs analysis 

on vegetation management data stored within the GIS mapping Geodatabase. The Crew with support as 

needed from engineering staff will complete data entry for ROW work completed within said software. 

 
The Workflow for usage of the ArcGis tools are as follows: 

 
1) The Clallam PUD Vegetation Management Trim Cycle map is used to identify Vegetation 

Management Cycles (1 to 5 years) for each circuit and area throughout the District. Individual 

hotspot data can be created using 

2) The Edit Tool is used to create geometric line work and describe where ROW management 

projects have been performed. 

3) The Edit Tool is used to indicate when a project is completed along with any relevant special 

information notated such as indicating if the area is a “Hot Spot”. Any relevant attachments are 

made within this menu such as photographs or any documentation relating to the project. This 

tool will select what method was used, and also the Forman/Inspector of the work. 

4) The Details Tool within the data entry screen or Vegetation Dashboard is used to determine the 

following: 

a. Miles for each project completed. 

b. Substation/Feeder and conductor information. 
 
 

8.0 KEY	RESOURCES	
	

 American National Standard ANSI Z133.1 (2000) – the Safety Requirements 

 American National Standard ANSI A300 – Part 1 (2001) – Pruning (Part 7 - 2006) 

 Integrated Vegetation Management for Electric Utility Rights-of-ways 

 OSHA 1910.269 - Regulations (Standards – 29 CFR) 

 
9.0 REFERENCES	
	
9.1 Washington	Forestry	Consultant	–	July	2009	Report	
	

Public Utility District #1 of Clallam County 

Vegetation Management: “An Analysis of the Transmission and Distribution System” 

Washington Forestry Consultants, Inc. 

1919 Yelm Hwy. SE  Olympia, WA 98501 Phone - 360/943-1723 



 
 
 

10.0	ArcGIS	SOFTWARE	–	MAPS	
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ELECTRICAL INSPECTION PROGRAM 

SCOPE 

This procedure covers the Electrical Inspection Program at PUD No.1 of Clallam County.  The 
purpose of this program is to ensure the reliability of the electrical system, reduce risk to 
employees and the public and comply with WAC 296-45 and National Electric Safety codes.  
Areas to be inspected include the following: 

Transmission, 69 KV and above 

Substations 

Distribution - both overhead and URD 

METHODOLOGY 

The program is to be accomplished by the following methods: 

1. Scheduled vehicle/foot/helicopter inspections. 
2. Unscheduled vehicle/foot/helicopter inspections. 
3. Infrared inspections. 
4. Visual inspections by vegetation management crews during scheduled tree trimming and 

right of way maintenance activities. 
5. Inspections by linemen during outage/trouble calls. 
6. Inspections by linemen associated with customer connects and line extensions. 
7. Inspections by meter technicians during meter reads and changeouts. 
8. System Alert.  (System alert will involve all employees being aware of and reporting 

hazardous conditions. Specific inspections will normally be assigned to Line Crew 
personnel.) 
 

APPLICABLE REGULATIONS 
 
GENERAL RULES 

1. Lines and equipment shall comply with safety rules when placed in service. 
2. Lines and equipment in service shall be inspected at such intervals described herein. 
3. When considered necessary, lines and equipment shall be subjected to practical tests to 

determine required maintenance. 
4. Defects revealed by inspection or tests, if not promptly corrected, shall be recorded; such 

records shall be maintained until the defects are corrected. 
5. Lines and equipment with recorded defects which could reasonably be expected to 

endanger life or property shall be promptly repaired, disconnected, or isolated. 

Ref:   NESC 214, 013, 121, 313 & WAC 296-45 



PROGRAM RESPONSIBILITY 
The Operations Manager 

1. Ensure that this procedure is updated. 

2. Develop inspection checklist for the various types of facilities. 

3. Evaluate materials, engineering design, and work methods to improve reliability. 

4. Coordinate with other District departments to adequately organize, budget, record, and 
provide resources for this project. 

The Operations Superintendents  

1. Schedule and accomplish system inspections. 

2. Schedule and accomplish infrared inspections. 

3. Complete follow up work order repairs and maintenance. 

The Engineering Manager 

1. Monitor report filing and work order creation. 

2. Maintain Substation, Transmission, Distribution and Infrared Inspections and 
Maintenance records. 

3. Provide maps as needed for inspections and maintenance. 

4. Create and maintain a shared directory indicating the number of substations, lines or 
circuits inspected, number of discrepancies found, and the number of discrepancies 
corrected. 

5. Schedule and accomplish the substation inspections. 

 

 

 

 

 

 

TRANSMISSION INSPECTION 



GENERAL 

Transmission lines are to be visually inspected ONCE a year and a detailed inspection every 
TEN years.  The Service Area Superintendent shall schedule inspections in their service area and 
submit copies of the inspections to the shared directory.  Connections and switch contacts shall 
be inspected annually by infrared for “hot” spots.  Photo records of “hot” connections shall be 
filed for reference and used to create necessary maintenance work orders. 

Lines shall be inspected visually for items listed on the Transmission Checklist.  Inspectors will 
submit maps to their supervisor that show sections of line that have been inspected. 

Deficiencies shall be recorded by plant location number with recommended improvements 
according to the inspector. 

Special patrols may be scheduled as deemed necessary.  Records of such inspections, defects 
found and corrections made will be stored in the shared directory. 

Items listed on Transmission Checklist shall serve as a guide.  Deficiencies by plant location 
number shall be noted with recommended improvements according to the inspector. 

REPAIRS 

Repairs will be made at the time of inspection if practical.  If repair work cannot be completed 
during the field inspection, the Operations Superintendent will schedule the corrective 
maintenance work as soon as practical.  Inspection Reports shall be filed in the shared directory 
and the Engineering Department will create work orders as necessary. 

RECORDS 

Inspection maps and reports for the current cycle will be maintained by the Operations 
Superintendents and the Engineering Department in a shared directory.  Line switches will be 
operated or inspected at least once a year. 

Arrangements will be made to facilitate operation of switches by either circuit ties or switch 
jumpering.  Lubrication may be applied to the moving parts and maintenance of the contacts will 
be performed as necessary to assure proper operation. 

 

 

 

 

TRANSMISSION CHECKLIST 



 

Switches 

Insulators, jumpers, control rods, control handle locked and grounded, ground mat or platform. 

Poles 

Broken, split, rotten, leaning, insects, burns. 

Guys and Anchors 

Loose, damaged, frayed fiberglass link, not insulated, anchor eye exposed, anchor rod pulling, 
missing or damaged Guy Guards. 

Conductors 

Frayed, bird-caged, uneven sag, line clearance, conductor clamps. 

Insulators 

Broken, chipped. 

X-Arms 

Broken, rotten, split, proper bracing. 

R/W and Access 

Danger trees, tree trimming, access required for fiberglass pole. 

Line Clearances 

From ground, from buildings, from equipment, from other utilities. 

 

 

 

 

 

 

TRANSMISSION DISCREPENCY GRADES 



Judgment should be used in establishing an appropriate priority for correcting any condition 
found.  The priorities shown are suggested, but may be influenced by expedient action to reduce 
the severity of the hazard, the remoteness of the installation, or other factors that affect the 
severity or accessibility to the public. 

PRIORITY “A”–TO BE CORRECTED AS SOON AS POSSIBLE 

1. Unauthorized equipment or persons within ten feet of energized conductor. 
2. Energized conductor “down”. 
3. Conductor with less than 12 feet of ground clearance anywhere. 
4. Conductor with less than 15 feet of ground clearance running along road where vehicles 

are unlikely to cross under line. 
5. Transmission conductors crossing any road with ground clearance less than 19 feet. 

(69KV @ 21’, 115KV @ 22’ code min.) 
6. Excavation close to poles where stability of facility is affected. 
7. Danger tree. 
8. Broken pole or cross arm posing hazardous condition. 
9. Broken guy wires. 
10. Defective switch ground system. 
11. Severely leaning poles which could readily become a hazard. 

 
PRIORITY “B”–TO BE CORRECTED WITHIN 30 DAYS 
 

1. Damaged pole held in place by conductors with ground clearance greater than 19 feet. 
2. Low pole steps near schools, playgrounds, parks, or other children’s activity areas. 
3. Missing, broken, or loose pole grounds. 
4. Foreign objects in the primary that cannot be cleared by a patrolman (branches, kites, 

string, etc.) 
5. Transmission conductor in “pedestrian only” areas with 12-14 feet of ground clearance. 

(69KV @ 16’, 115KV @ 17’ code min.) 
6. Transmission conductor running along road where vehicles are unlikely to cross under 

line with 15-17 feet of ground clearance. 
7. Transmission conductor crossing a road with 19-21 feet of ground clearance. 
8. Frayed conductors affecting ability to electrically conduct or remain structurally sound. 
9. Missing or damaged switch numbers. 
10. Missing or broken switch control rod insulator. 

 

 

PRIORITY “C”-TO BE CORRECTED WITHIN TWELVE MONTHS 



1. Transmission conductors that do not have code clearance from buildings, tanks, signs, 
swimming pools, etc. (with notice to owner.) 

2. Guy wires that are exposed to damage by vehicles or are an obstruction to pedestrian 
traffic. 

3. Insulated guy wires exposed to energized conductors with insulators closer than eight feet 
to the ground. 

4. Non-insulated and ungrounded guy wires exposed to energized conductors. 
5. Transmission conductors crossing roads with less than 21 feet of ground clearance. 
6. Transmission conductors running along roads where vehicles are unlikely to cross under 

line with 17-19 feet of ground clearance. 
7. Transmission conductor in “pedestrian only” area with ground clearance between 14-16 

feet. 
8. Inadequate vertical clearance between telephone, CATV, and District electrical facilities. 
9. Conductors that do not meet required clearance to airstrips and helipads? 
10. Install conductor marker ball on required line segments.     ? 
11. Low pole steps that are not located near children’s activity areas. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

DISTRIBUTION OVERHEAD INSPECTION 



GENERAL 

Distribution overhead lines are to be visually inspected every FIVE years and a detailed 
inspection every TEN years.  Service Area Superintendent shall schedule inspections in their 
service area and submit copies of the inspections to the shared directory. 

Special patrols may be scheduled as deemed necessary.  Records of such inspections, defects 
found, and corrections made will be maintained in the shared directory. 

INSPECTION CYCLE 

The distribution overhead system will be divided into TEN sections.  Each section will be 
inspected every FIVE years, alternating between a visual inspection and a detailed inspection. 

Items listed on “Overhead Distribution Checklist” shall serve as a guide.  Deficiencies by plant 
location number shall be noted with recommended improvements according to the “priority” 
categories and inspector. 

REPAIRS 

Repairs will be made at the time of inspection if practical.  If repair work cannot be completed 
during the field inspection, the Operations Superintendent will schedule the corrective 
maintenance work as soon as practical.  Inspection Reports shall be filed in the shared directory 
and the Engineering Department will create work orders as necessary. 

 

RECORDS 

Inspection maps and reports for the current cycle will be maintained by the Operations 
Superintendents and the Engineering Department in a shared directory.   

*Switch contacts shall be inspected every FIVE years by infrared for “hot” spots.  Photo 
records of “hot” connections shall be filed for reference and used to create necessary 

maintenance work orders. 

 

 

 

 

 

DISTRIBUTION CHECKLIST- OVERHEAD 



Major Equipment- Reclosers, Sectionalizers, Regulators, Capacitors, Switches 
Leaking, bulged tank, properly grounded, bushings and insulators, control handle locked and 
grounded, hanging brackets. 
Condition of Pole 
Broken, split, rotten, leaning, insects, burns. 
Guys and Anchors 
Loose, damaged, frayed fiberglass link, broken Johnny ball, not insulated, removed bonds, 
anchor eye exposed, anchor rod pulling. 
Conductors 
Frayed, bird-caged, broken ties, uneven sag, line clearance, conduit for pole risers. 
Insulators 
Broken, chipped, old g-pol or epoxy type, flashed. 
X-Arms 
Broken, rotten, split, wooden pins, bent pins, proper bracing. 
R/W and Access 
Danger trees, tree trimming, access required for fiberglass pole. 
Cut-outs 
Broken, chipped, hardware tight, hot taps on stirrups, jumpers, flashed. 
Arresters 
Broken, chipped, properly grounded, hardware tight, jumpers. 
Terminations 
Properly supported, flashed. 
Transformers 
Leaking, properly grounded, busing, rusty, hanging brackets, bug legs. 
Pole Grounds 
Connection to neutral and ground, missing, damaged. 
R/W and Access 
Danger trees, tree trimming, access. 

 

 

 

OVERHEAD DISTRIBUTION 



EXAMPLES OF POTENTIAL SAFETY HAZARDS 

Judgment should be used in establishing an appropriate priority for correcting any condition 
found.  The priorities shown are suggested, but may be influenced by expedient action to reduce 
the severity of the hazard, the remoteness of the installation, or other factors that affect the 
severity or accessibility to the public. 

PRIORITY “A”–TO BE CORRECTED AS SOON AS POSSIBLE 

1. Unauthorized equipment or persons within ten feet of energized conductor. 
2. Damaged pole held in place by conductors with ground clearance greater than 16 feet. 
3. Energized conductor “down”. 
4. Primary conductor crossing any road with less than 16’ of ground clearance. 
5. Primary conductor with less than 14’ of ground clearance running along road where 

vehicles are unlikely to cross under line. 
6. Primary crossing “pedestrian only” areas with less than 12’ of ground clearance. 
7. Defective switch ground system. (limit operation until repaired.) 
8. Excavation close to poles where stability of facility is affected. 
9. Open meter bases, current transformer cans. 
10. Broken meters. 
11. Broken guy wires. 
12. Broken pole or cross arm posing hazardous condition. 
13. Leaking transformers, regulators or reclosers. 
14. Missing, broken, or loose pole grounds. 

 
PRIORITY “B”–TO BE CORRECTED WITHIN 30 DAYS 
 

1. Primary conductors crossing any road with ground clearance between 16’ and 18.5’. 
2. Low pole steps near schools, playgrounds, parks, or other children’s activity areas. 
3. Broken service attachment-low service. 
4. Foreign objects in the primary that cannot be cleared by a patrolman. (branches, kites, 

string, etc.) 
5. Primary conductor in “pedestrian only” areas with 12-14 feet of ground clearance. 
6. Primary conductor running along road where vehicles are unlikely to cross under line 

with 14-16’ feet of ground clearance. 
7. Frayed conductors. 
8. Missing or damaged switch numbers. 
9. Missing or broken switch control rod insulator. 

 

PRIORITY “C”-TO BE CORRECTED WITHIN TWELVE MONTHS 



1. Accessible transformer platforms. 
2. Primary conductors that do not have code clearance from buildings, tanks, signs, 

swimming pools, etc. (with notice to owner.) 
3. Guy wires that are exposed to damage by vehicles or are an obstruction to pedestrian 

traffic. 
4. Primary conductors running along roads where vehicles are unlikely to cross under line 

with 16-18’ of ground clearance. 
5. Primary conductor in “pedestrian only” area with ground clearance between 14’-15’. 
6. Inadequate vertical clearance between telephone, CATV, and District electrical facilities. 
7. Conductors that do not meet required clearance to airstrips and helipads? 
8. Install conductor marker ball on required line segments.      
9.  Low pole steps that are not located near children’s activity areas. 
10. Hot line clamps on main line without stirrups. 
11. “Singly grounded” transformers. 
12. Poles that appear structurally weakened beyond “at replacement” code requirements. 
13. Insulated guys exposed to energized conductors with insulators closer than eight feet to 

the ground. 
14. Non-insulated and ungrounded guys exposed to energized conductors. 

 

 

 

 

 

 

 

 

 

 

 

 

DISTRIBUTION UNDERGROUND INSPECTION 

GENERAL 



Distribution underground lines are to be visually inspected every FIVE years and a detailed 
inspection every TEN years.  Service Area Superintendent shall schedule inspections in their 
service area and submit copies of the inspections to the shared directory.  

INSPECTION CYCLE 

The distribution underground system will be divided into TEN sections.  Each section will be 
inspected every FIVE years, alternating between a visual inspection and a detailed inspection. 

Items listed on “Underground Distribution Checklist” shall serve as a guide.  Deficiencies by 
plant location number shall be noted with recommended improvements according to the 
“priority” categories and inspector. 

Visual, Distribution Underground External Inspection will give a quick external overview of any 
and all underground equipment to ensure public and employee safety. 

Detailed, Distribution Underground Internal inspection will be a more in-depth look at reliability 
and safety. 

1. The need to install fault indicators based on outage history. 
2. Input from crew personnel who have recently operated the system. 
3. Cable replacement. 
4. Live front transformer replacement. 
5. Junction box replacements. 

REPAIRS 

Repairs will be made at the time of inspection if practical.  If repair work cannot be completed 
during the field inspection, the Operations Superintendent will schedule the corrective 
maintenance work as soon as practical.  Inspection reports shall be filed in the shared directory 
and the Engineering Department will create work orders as necessary. 

RECORDS 

Inspection maps and reports for the current cycle will be maintained by the Operations 
Superintendents and the Engineering Department in a shared directory.   

DISTRIBUTION CHECKLIST- UNDERGROUND 

VISUAL INSPECTION 

Major Equipment- Switching Cabinets, Fuse Cabinets, 600 amp Vaults 
Locks 
Physical Damage 
Level 



Rust 
Tags and Decals 
Access 
Landscaping 
Enclosures- Transformers, J-Boxes, Fuse Pads, Secondary Pedestals 
Locks 
Physical damage and Oil Leaks 
Soil erosion 
Rust 
Level 
Access 
Landscaping 
Tags and Decals 
 

 

 

 

 

DISTRIBUTION CHECKLIST- UNDERGROUND 

DETAILED INSPECTION 

Major Equipment – Switching Cabinets, 600 amp Vaults, Fuse Cabinets 

Equipment security- lock 

Secured to foundation 

Live front barriers in place 

Proper grounding loops 

Equipment grounds 

Elbows seated 

Protective caps seated 



Bleed wires 

Terminations and wire supported 

Proper tagging 

Enclosures- Transformers, J-Boxes, Fuse Pads, Secondary Pedestals. 

Equipment security- lock 

Oil leaks 

Proper grounding loop 

Equipment grounds 

Elbows seated 

Protective caps seated 

Bleed wires 

Proper tagging 

Secondary connections and covers 

 
 

UNDERGROUND DISTRIBUTION 

EXAMPLES OF POTENTIAL SAFETY HAZARDS 

Judgment should be used in establishing an appropriate priority for correcting any condition 
found.  The priorities shown are suggested, but may be influenced by expedient action to reduce 
the severity of the hazard, the remoteness of the installation, or other factors that affect the 
severity or accessibility to the public. 

PRIORITY “A”–TO BE CORRECTED AS SOON AS POSSIBLE 

1. Energized pad mount equipment door open, unlocked. 
2. Oil leaking. 
3. Unauthorized access through damaged or mis located equipment. 
4. Equipment damaged by vehicle, etc. 
5. Intrusions. (Sticks, wires, etc.) 
6. Improperly seated elbow. 
7. Deformed elbow or bushing insert. 



8. Holes through doors or under equipment large enough to allow unauthorized access. 
9. Drain wires not connected to ground and elbow connectors. 
10. Missing protective bushing cap. 
11. Defective protective bushing cap. (RTE.) 

 
PRIORITY “B”–TO BE CORRECTED WITHIN 30 DAYS 
 

1. Severely tipped equipment. 
2. Erosion or excavation affecting stability. 
3. Dirt, mud intrusions. 
4. Transformer extremely out of level. 

PRIORITY “C”-TO BE CORRECTED WITHIN TWELVE MONTHS 

1. Missing warning or caution signs.   ? 
2. Rusty or severely corroded cabinet. 
3. Missing ground rods. 

INSPECTION SHEET (Work Needed) 

DATE: ___________     INSPECTED BY: ____________________    SUB: ___________   LINE: ___________ 

DISTRIBUTION      PLANT#: _______________________________  

TRANSMISSION           ROAD NAME OR ADDRESS: ________________________________ 

PLANT TYPE:  POLES & ATTACHMEMENTS   Y     N    (check one) 

(All that apply)  GUYS       OUTAGE NEEDED? 

   CONDUCTOR      FLAGGERS NEEDED? 

   SERVICE      PICTURE? 

   PAD TRANSFORMER 

   UG OR SURFACE STRUCTURE 

   OTHER_________________________________________________________ 

 

DESCRIPTION:_________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________ 



    SKETCH OR PICTURE (if applicable) 

 

   

 

 

SUBSTATION INSPECTION 

GENERAL 

Distribution substations are to be inspected once a month.  The inspector shall check visually the 
items listed on the Substation Checklist.  Deficiencies shall be recorded by substation on the 
inspection form along with suggestions for improvements.  Action shall be taken according to 
“priority” categories. 

Infrared survey of connections and switch contacts shall be done annually during heavy load 
times.  Photos of “hot spots” shall be filed for reference and used to create necessary 
maintenance work orders. 

All switches will be operated or inspected once a year.  Arrangements will be made to facilitate 
this operation by either circuit ties, jumpering, or during planned outages.  Lubrication will be 
applied to the moving parts and maintenance of the contacts will be performed as necessary to 
assure proper operation. 

REPAIRS 

Repairs will be made at the time of inspection if practical.  If repair work cannot be completed 
during the field inspection, the Substation Supervisor will schedule the corrective maintenance 
work as soon as practical.  Inspection Reports shall be filed and appropriate work orders initiated 
by the Engineering Department. 

RECORDS 

Substation inspections data is recorded using ESRI’s Survey123 mobile application.  This 
application collects the inspection information, and submits it to ArcGIS on-line.  This data is 
available to Engineering for analysis, inquiry, and reporting.  Backups are brought in house, as 
the originating data is off-site 

Refer to the Document “Survey123 Substation Inspections” for additional details on this 
recording tool. 



  



SUBSTATION CHECKLIST 

1)  Access 
a. Gate 

i. Open, unlocked, damaged. 
b. Fence 

i. Gap exceeding six inches underneath, allowing access. 
ii. Erosion allowing access. 

iii. Objects leaning against on the outside, allowing EASY access. 
iv. Raised grade on the outside allowing EASY access. 
v. Excavation near the fence. 

vi. Minimum 5’ between fence and trees 
vii. Climbing hazard and climbable vegetation clearance 

c. Driveway 
i. Ruts. 

ii. Obstructions. 
2) Equipment 

a. Broken or chipped insulator or bushing. 
b. Burned, chipped, broken or flashed insulators or bushings. 
c. Low oil. 
d. High temperature. 
e. Blown fuse or open breaker. 
f. High or low pressure. 
g. Battery. 
h. Bulging tanks. 

3) Grounds 
a. Broken or loose ground connection to equipment, fence, or structures. 

4) Clearance 
5) Foreign Objects 

a. On energized equipment. 
b. In Substation yard. 

i. Weeds. 
ii. Nests. 

6) Signs, Warning and Facility 
a. Missing from fence or gate. 
b. Damaged, deteriorated, or illegible. 

The above list serves as a guideline for Inspections.  The complete list of items addressed in a 
Substation Inspection are below.  NOTE:  This list shown is for the BN Substation; the questions 
asked at each location is tailored to the unique configuration of each Substation. 

  



 

 

 

BN SUB 

DATE  

BN SUBSTATION  
Weed control ok?  
Sub free of storage?  
Entrance to drive ok?  
Gates ok?  
Equipment grounds ok?  
Barbed wire ok?  
Warning signs?  
Fence ok?  
Clearance - NESC  
Yard clean and orderly?  
Sub properly lighted  
Lightning arresters ok? 

Climbing hazard encroachment? 

Burrowing hazard?  
VACUUM BREAKER B010  
Indicating lamps ok?  
Heaters ok?  
Breaker status closed?  
Op Mech spring charged?  
Bushings ok?  
Visual ok?  
Infrared ok?  
Operations Counter  
Amps A Phase  
Amps B Phase  
Amps C Phase  
Neutral  
VACUUM BREAKER B020  
Indicating lamps ok?  
Heaters ok?  
Breaker status closed?  
Op Mech spring charged?  
Bushings ok?  



Visual ok?  
Infrared ok?  
Operations Counter  
Amps A Phase  
Amps B Phase  
Amps C Phase  
Neutral  
VACUUM BREAKER B030  
Indicating lamps ok?  
Heaters ok?  
Breaker status closed?  
Op Mech spring charged?  
Bushings ok?  
Visual ok?  
Infrared ok?  
Operations Counter  
Amps A Phase  
Amps B Phase  
Amps C Phase  
Neutral 

VACUUM BREAKER B040 

Indicating lamps ok?  
Heaters ok?  
Breaker status closed?  
Op Mech spring charged?  
Bushings ok?  
Visual ok?  
Infrared ok?  
Operations Counter  
Amps A Phase  
Amps B Phase  
Amps C Phase  
Neutral  
HV Bus  
Infrared ok?  
Structure ok?  
Insulators ok?  
Switches ok?  
LV Bus  
Infrared ok?  
Structure ok?  



Insulators ok?  
Switches ok?  
CS 1180 CIRCUIT SWITCHER  
Bushings ok?  
Visual ok?  
Breaker status closed?  
SF6 Gas Pressure ok?  
Indicating lamps ok?  
Op Mech spring charged?  
Operations Counter  
CS 1190 CIRCUIT SWITCHER  
Bushings ok?  
Visual ok?  
Breaker status closed?  
SF6 Gas Pressure ok?  
Indicating lamps ok?  
Op Mech spring charged?  
Operations Counter  
CS 1200 CIRCUIT SWITCHER  
Bushings ok? 

Visual ok? 

Breaker status closed?  
SF6 Gas Pressure ok?  
Indicating lamps ok?  
Op Mech spring charged?  
Operations Counter  
BN CONTROL HOUSE  
Safety Equipment ok?  
Lighting ok?  
Phone ok?  
Tags ok?  
Garbage emptied?  
Heater ok?  
Battery charger ok?  
Battery connections ok?  
Batterly cell metered voltage  
Pilot Cell No.  
Battery Float Voltage  
Battery Specific Gravity  
Battery Cell Internal Temp (degF)  
Battery Cell water level  



BN A Phase Regulator  
Max Amps  
Oil levels normal?  
Oil leaks?  
High Voltage?  
Low Voltage?  
Tap Max  
Tap Min  
Tap Present  
Compensated Voltage  
Bushings ok?  
Amps  
Draghand reset  
Control ok?  
Counter  
BN B Phase Regulator  
Max Amps  
Oil levels normal?  
Oil leaks?  
High Voltage? 

Low Voltage? 

Tap Max  
Tap Min  
Tap Present  
Compensated Voltage  
Bushings ok?  
Amps  
Draghand reset  
Control ok?  
Counter  
BN C Phase Regulator  
Max Amps  
Oil levels normal?  
Oil leaks?  
High Voltage?  
Low Voltage?  
Tap Max  
Tap Min  
Tap Present  
Compensated Voltage  
Bushings ok?  



Amps  
Draghand reset  
Control ok?  
Counter  
BN POWER TRANSFORMER  
Visuals ok?  
Main tank levels normal?  
Radiators obstructed?  
Fans condition?  
Oil leaks?  
Surge arresters ok?  
Control cabinet heater on?  
Bushings ok?  
Control cabinet ok?  
N2 Cyl Pressure  
Winding Temp Max (deg)  
Fan switch position?  
Winding Temp Ind (degC)  
Pressure/Vacuum (+/-)  
Top Oil Temp Ind (degC) 

Top Oil Temp Max (degC) 

BN Single Blade Switches  
Condition good?  
Visuals ok?  
Insulators good?  
Infrared ok?  
Tags ok?  
Getaway Risers Infrared Testing  
BN B0100 Line A ok?  
BN B0200 Line B ok?  
BN B0300 Line C ok?  
BN B0400 Line D ok?  

 
 

 

 

 

 



SUBSTATIONS 

DISCREPANCY GRADES 

Judgment should be used in establishing an appropriate priority for correcting any condition 
found.  The priorities shown are suggested, but may be influenced by expedient action to reduce 
the severity of the hazard, the remoteness of the installation, or other factors that affect the 
severity or accessibility to the public. 

PRIORITY “A”–TO BE CORRECTED AS SOON AS POSSIBLE 

1. Damage to the fence, wall or gate that would allow EASY access into the substation. 
2. Gap between fence or gate posts exceeding six inches. 
3. Gap or erosion under fence or gate exceeding six inches. 
4. Equipment, material or objects placed against exterior of fence allowing EASY access 

into substation. 
5. Any other condition that the inspector feels requires immediate corrective action. 
6. Broken ground wire connection to equipment. 

 
PRIORITY “B”–TO BE CORRECTED WITHIN 30 DAYS 

1. Gap or erosion under fence or gate from four to six inches. 
2. Walls, fences, trees or other objects against or near the exterior of the substation fence 

that could facilitate access. 
3. Raised grade outside fence that could facilitate access. 
4. Equipment or material stored against interior of fence that could facilitate climbing. 
5. Unauthorized material or equipment stored in substation that could attract entry. 
6. Broken ground wire connections or fences or gates. 

PRIORITY “C”-TO BE CORRECTED WITHIN TWELVE MONTHS 

1.  Minor erosion that could result in gap developing under fence. 
2. Danger signs that are illegible, missing from vehicle and pedestrian gates, or that do not 

meet company spacing standards of not on gate, no more than 50’ from a corner, and no 
more than 75’ between signs. 

3. Any other condition that the inspector feels may detract from perimeter security. 
4. Broken or chipped porcelain insulation. 
5. Any significant gap under a fence. 

 

  



NON-ROUTINE INSPECTIONS 

GENERAL 

Standard procedures dictate inspecting a circuit or transmission line section immediately which 
is de-energized from a fault.  Additional non-routine inspections shall be considered with 
knowledge of the following events: 

1. Excessive, unexplained changes on a breaker or recloser. 
2. A line section has been de-energized for a significant period of time. 
3. An excessive number of faults on a given circuit or line section. 
4. An upgrade to a circuit or a line section is being planned. 

RESPONSIBILITIES 

The Distribution Systems Manager shall be responsible for monitoring circuit reliability and 
counter changes and will request non-routine inspections as necessary. 

HELICOPTER INSPECTIONS 

There will be occasion when it will be practical to utilize a helicopter for these inspections.  This 
decision will normally be made by the Operations Superintendents or the Dispatcher after 
consultation with the Operations Manager. 

Inspectors shall follow the pilot’s instructions when flying in the helicopter.  The supervisor in 
charge will determine who shall make the inspection.  Inspections for line outages will normally 
be done by line crew personnel.  A supervisor may elect to accompany the line crew personnel.  
Inspections to determine overall line condition may be conducted by supervisors, engineers, or 
line crew personnel. 

 

 

 

 

 

 

 

 

 



SYSTEM ALERT 

GENERAL 

All employees will be encouraged and trained to watch for and report obvious hazards both on 
and off the job.   

REPORTING 

An employee should report as soon as practical to their supervisor any hazardous conditions that 
need repair. 

TRAINING 

All employees will be given training periodically regarding identifying hazards.  This may be 
incorporated with Accident Prevention meetings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GENERAL SAFETY HAZARDS 

OVERHEAD 

1. Poles 
a. Broken, split, hit by vehicle. 
b. Severely leaning. 

2. Cross arms 
a. Broken. 

3. Guy wires and anchor rods 
a. Broken or very loose guys. 
b. Broken guy insulators. 

4. Transformers 
a. Leaking oil. 
b. Hanging severely out of plumb. 

5. Line clearance 
a. Low conductors over highways, roads, driveways, etc. 
b. Close to buildings (roofs, walls, windows), signs. 

6. Potential hazards 
a. Trees leaning toward distribution or transmission lines. 
b. Signs or other objects attached to poles. 
c. Excavation near structures. 

UNDERGROUND 

1. Security 
a. Enclosure near door open. 
b. Cabinet damaged by vehicle or vandal. 

2. Physical 
a. Severely out of level. 
b. Leaking oil. 
c. Excavation or erosion affecting stability. 
d. Landscaping: bushes planted in front of equipment. 

SUBSTATION 

1. Security 
a. Gate unlocked, left open. 
b. Unauthorized access. 

2. Physical 
a. Fence damaged by vehicle or vandal. 
b. Excessive gap in or under fence. 
c. Object leaning against fence. (e.g.: tree, ladder.) 
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1.0	SCOPE

Clallam PUD Pole Inspection Program (PIP) is a Utility‐specific program designed to proactively Increase 

the longevity of wood distribution and transmission poles, thereby reducing annual cost necessary for 

pole replacements. The District is committed to balance its goal of providing reliable electrical service in 

a cost‐effective manner and improved service to our customers. This document outlines the Pole 

Inspection Program (PIP) to: 

 Increase longevity of wood poles

 Reduce cost of pole replacement

 Provide visual inspection of every pole in the system.

 identify and track inspection for future references.

2.0	PROMULGATION	

The District has formally adopted a Pole Inspection “Test and Treat” Program and educates District staff 

and our Customers regarding Pole Test and Treat policies, procedures and standards that are associated 

with the Pole Inspection Program. 

3.0	JUSTIFICATION	AND	PURPOSE	

Longevity and safety along the entire transmission and distribution system of wood poles is significantly 
increased by a proactive Inspection, pole testing and treatment program and thereby reducing the 
District’s cost and crew time needed for replacing District poles. 

4.0	PRINCIPLES		

The District obtains and complies with all necessary codes, guidelines and permits associated with the 

inspection, maintenance, treatment and fumigation of wood poles.  Particular attention is given to poles 

treatment activities within Tribal lands, wetlands and other protective areas.  

Pole Test and Treat following industry standards: 
(SEE Key Resources) 



5.0	DISTRICT	WOOD	POLES	CHARACTERISTICS		

5.1	Impacted	Service	Area	

The District system service territory has over 24,000 poles along 702 miles of overhead distribution lines 
and 145 miles of transmission conductor extending over two counties, Clallam and Jefferson,  in the 
State of Washington.  
The distribution and Transmission systems traverses highly variable topography from the Strait of Juan 
de Fuca waterfront to the high elevations of the Olympic Mountains on the Olympic Peninsula in 
northwestern Washington. The Decay severity zone for this region is classified as Zone 4 by the USDA 
Rural Utility Services. (Least Severe Zone 1 ‐ Most severe Zone 5). 

6.0	PRIORITIZING	INSPECTION	

6.1	Circuit	Inspection	

Adopting Inspection cycles improves the ability to track current contract work, plan future contract 
work, and reduces the overall number of pole needing to be replaced by annually scheduling inspection 
and treatment of wood poles throughout the system.  

The district has adopted a 10‐year completion cycle to inspect approximately 24,000 wood poles within 
the system. This is based on an estimated annual pole inspection budget of $150,000 to inspect 
approximately 2100 to 2400 poles per year.  

7.0	INSPECTION	METHODS	

7.1	Visual	Inspection	
Visual Inspection is made of each pole to verify the overall condition of the pole above the ground line, 

including cross arms, hardware and attachments. Included within the annual contract the inspector 

assures all poles in the system are numbered and all guys have guards installed. 

7.2	Sound	and	Bore	
Striking a pole with a hammer from ground line to as high as the inspector can reach is used to detect 

voids within the pole.  

Drilling (Boring) poles is used to determine the condition and decay within the pole and to measure shell 

thickness where voids have been formed within the pole. 



7.3	Excavation	
Poles are excavated to a depth of approximately 18‐inchs to inspect pole surface decay. Shell Rot and 

external decay pockets are removed from the pole.  Poles are also measured below the ground line to 

determine if pole has sufficient strength with reduced circumferences. Tables develop by RUS and other 

agencies are used to help determine reduced circumferences strength of the pole. 

7.3	Treatment	and	Fumigation	
Treatment and fumigation to each pole is done by a qualified worker accordingly to the specifications 

and procedures described with the Districts annual Pole Inspection contract documents. 

8.0	INSPECTION	RESULTS	

8.1	Marking	Inspected	Poles	

The Inspector/Contractor marks each pole inspected by the use of: 
a. A nail or tag indicating the year in which the pole was inspected, tested, and treated, and also
identifying the Contractor. This tag would indicate to the District that this pole met or exceeded
the minimum requirements for a good pole. Tag or nail head should not exceed two square inch in
diameter.

b. A metal or rigid vinyl tag, red or yellow in color, securely attached to the pole, identifying the pole
as a reject or two tags identifying it as a “PRIORITY” pole. These tags should be a minimum of one
square inch in area.

Tags are securely attached to the pole four to six feet above ground level and on the side of the pole 
facing the street or highway. 

8.2	Priority	Reject	“Danger”	poles	–	Replaced	Immediately	
Priority Reject “Danger” Poles are identified in the field with two red tags and are replaced immediately.  

Field reports and notification are sent immediately to Operation’s Superintendent and Engineering upon 

inspection, from the inspector, and a work order is sent to the crew to replace the pole. 

8.3	Reject	poles	–	Replaced/Reinforced	within	One	Year	
Reject Poles are identified in the field with one red tag are replaced/reinforced within a year’s time of 

inspection.  Field reports and notification are sent to Operation’s Superintendent and Engineering. 

Operation Superintendent will do a site visit of each pole to determine if the pole shall be replaced or 

reinforced. A Work Order is then created by Engineering and sent to the Crew.  Work Orders are marked 

with red Label stating the following: “Complete Work within One Year of Work Order Origination Date.” 



8.3	Maintenance	Poles	–	Complete	Work	as	Needed	
Field reports and notification for maintenance work are sent to Operation’s Superintendent and 

Engineering by the inspector/contractor. Typical maintenance work identified are as follows: 

 Loose or broken guy wires.

 Loose or broken attachments.

 Loose or broken Cross arms or insulators.

A Work Order is created by Engineering for Poles requiring maintenance and sent to the Crew. 

9.0	TRACKING	THE	WORK	

9.1	Contractor	Responsibilities	–	Reporting	

Contractor/Inspectors are responsible for completing the inspection report accordingly to the 

specifications and procedures described with the Districts annual Pole Inspection contract documents. 

Electronic Reports are sent on a weekly basis to the Operations Superintendent and Engineering for 

review. 

Upon completion of the annual inspection, an Electronic report is sent from the contractor to 

Engineering to be entered into ESRI GIS mapping system. 

This inspection sheet shall contain the minimum information as follows for tracking purposes: 

 Date Inspected

 Pole number

 Type of pole (Distribution/Transmission)

 Treated

 Reject Pole

 Fumigated

. 

9.1	Engineering	Responsibilities	–	Mapping	and	Analyzing	data	

Engineering staff will enter the necessary information from the inspection work sheets, provided 

electronically by the contractor, into ESRI Geodatabase. A copy of the inspection sheets are saved within 

the Records Department.  



9.2	Mapping	Inspection	–	ESRI	GIS	

Records of pole inspection have been added to the District’s ESRI GIS data base electronically since 

2009.  

10.0	KEY	RESOURCES	

 United States Department of Agriculture – RUS Bulletin 1730B‐121, August 13, 2013

 IEEE ‐ National Electric Safety Code (NESC) – C2‐2007

11.0	POLE	TAGGING	



12.0	Inspection	Sheet	and	Content	

Clallam Inspection Reports shall include annotation or code for the following information in electronic 

form suitable for use in GIS: 

 Pole Number

 Date

 Inspector

 Pole Type

 Pole Status

 Species

 Pole Year

 Pole Height

 Pole Class

 Original Treatment

 Manufacturer

 Original Circumference

 Effective Circumference

 Foreign Contacts

 Weather

 A ‐ Good Pole ‐ Treated

 B ‐ Reject Pole – Treated

 C ‐ Reject Pole – Reported

 D ‐ Report Only

 E ‐ Fumigant Only

 F ‐ Transmission Pole

 G ‐ Install Plant Unit Numbers

 H ‐ Install Guy Guards

 Comments

 Condition Comments

 Maintenance Required

 Latitude

 Longitude



13.0	ESRI	ARCGIS	–		MAPS	
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Purpose 

This bulletin documents guidelines to be used by District employees which will assist in the 
orderly, safe, and timely restoration of service. 

Scope 

This bulletin will cover all the activities that would normally be related to restoration 
efforts upon declaration of a major event by the General Manager or General 
Superintendent. A major event is defined as, an occurrence in which all the resources of the 
District are required to restore service as a result of a large number of customers being out of 
power and/or major damage to the electric system. It may or may not be associated with a 
countywide disaster. Typical causes would be an earthquake, a windstorm, fire, etc.  

Responsibilities 

Dispatcher 

The Dispatcher shall have overall responsibility for seeing that the guidelines are utilized. The 
General Superintendent shall be responsible for revising these guidelines and for providing 
training to other employees as required. 

The Dispatchers shall be responsible for knowing and following the guidelines when directing 
emergency restoration efforts.  They will have the primary responsibility for directing the 
restoration efforts. 

Procurement and Facilities Supervisor  

Shall be responsible for providing, monitoring, and replenishing materials as required. 

Engineering Manager 

Shall be responsible for directing internal outage reporting. 

Communications and Government Relations Manager 

Shall be responsible for directing external communications and media contacts and inquiries. 

All Employees Involved 

All employees who are involved in the restoration efforts shall be familiar with the guidelines 
that pertain to their role in the process. 
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Guidelines 

Activation 

The guidelines are intended to be applicable to a major event, which is a subjective decision 
that the Dispatcher and others will need to make after an assessment of the situation. The 
following conditions will be considered in making the decision that would result in the 
declaration of a major event: 

1. More than 3,000 customers are out of power;  
2. A weather disturbance or major event is forecast to continue;  
3. All line crew personnel are needed to restore power;  
4. Restoration will take more than 12 hours; or 
5. Crew personnel will be assigned from one service area to another, 

When a major event is declared, the following functions will normally be activated: 

1. The Dispatch Center – Carlsborg Operations Center 
2. Expanded Phone Coverage/Call Center – Carlsborg Operations Center 
3. Materials Department – Central Warehouse Facility 

In the event physical or communication damages are such that the Carlsborg Operations 
Center is nonfunctional, these functions are transferred to: 

1. Backup Dispatch Center  – Administration Building Room 126 
2. Backup Call Center – Administration Building CSR Work Stations 

In the event physical or communication damages are such that both Carlsborg Operations 
Center and the Administrative Building are nonfunctional, these functions will be arranged 
and coordinated as best feasible between Port Angeles Operations, Forks Operations, 
Dispatchers/Superintendents in the field and the Answering Service. 
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Utilization/Rest Periods 

In a major event, all District employees who can contribute to the restoration effort will be 
utilized to the extent possible based upon their availability and ability. The following is a listing 
of the groups of employees who will be utilized as necessary and guidelines for utilization: 

Dispatchers 

• The Dispatcher will be determined with consideration given to availability and the 
Dispatcher’s schedule. 

• Dispatchers will normally be relieved every 8 to 12 hours. 
• When Dispatchers are changing shifts, they will systematically review the status of 

restoration efforts including; what crews are working, what crews are on rest breaks, 
when will crews be returning from breaks, the status of the system, etc.  

• There may be occasions when dispatching will be done by a Dispatcher in the West End. 
Any system switching will be passed on to the Dispatch Center for entry into the master 
log.  

• Any employees called out for assignment shall be called by the Dispatcher or approved 
by the Dispatcher. In some cases, informing the Dispatcher after the call out will be 
acceptable. The Dispatcher at all times must have knowledge of all employees who are 
working and those who are on rest period or meals. 

• Operations Superintendents who are not assigned as Dispatchers will be used to assess 
damage and supervise field repairs. 

• The Dispatcher will make all work assignments. 

Dispatcher Assistant(s)  

This position is under the direction of and in the support of the Dispatcher and will be called out 
from a list of Engineering Personnel who have undergone annual training in OMS and 
Dispatcher Assistant/Support functions, such as: 

• Communication and coordination within the Dispatch Center 
• Dispatcher support functions 
• Staff County Emergency Operations Center as directed 
• Monitor systems and maintain OMS 

Crew Personnel  

• This will include all servicemen, line crew personnel, maintenance personnel, etc.   
• Initially, crew personnel will be assigned from the service area where the trouble is 

located. 
• Crew personnel shall be assigned in two-person units with pickup-type vehicles or 

Serviceman bucket trucks to access the damage and restore service to as many customers 
as possible. 
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• Smaller crews can then be combined for larger projects. 
• When, in the opinion of the Operations Superintendents or Dispatchers, restoration 

efforts will be extended over multiple days, rotating shifts where employees work 
approximately 16 hours and rest for 8 hours will be planned. 

• An attempt shall be made to have rest periods occur at night so that we maximize the 
potential of daylight hours. 

• When any crew completes a work assignment, the crew leader will report to the 
Dispatcher to ask for another assignment. 

Substation and Metering Personnel 

• Consider substation personnel for substation switching 
• Perform oil spill cleanup 
• Investigate trouble reports and do damage assessments 
• Deliver equipment, materials, tools, etc. 
• Assist crew with brushing, flagging, and other types of groundwork 
• Make safe or stand by unsafe situations until crews arrive 

Materials Personnel 

During a major event, the materials personnel will be assigned to maintain the warehouse as long 
as necessary to supply materials. This will include the following functions: 

• Assemble and issue materials 
• Deliver materials, tools, vehicles, and supplies to the field 
• Deliver meals 
• Pick up salvaged materials 
• In addition, materials personnel can be utilized to assist the line crew with tasks such as 

flagging, brushing, etc. 

Line Clearance Tree Trimming Crews  

• Tree trimming and removal in conjunction with damage assessment or repairs that are 
being made by other District personnel 

• Working in conjunction with DOT crews clearing road access and downed lines, after 
damage assessment and the situation has been made safe electrically by other personnel 

• Flagging 
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Auto Shop Personnel 

During a major event, Shop personnel’s primary responsibility will be to maintain the fleet.  
They may be assigned the following secondary functions: 

• Flagging 
• Equipment or material delivery 
• Equipment operation 
• Driver/helper to supplement Line Crew 
• Water and Wastewater Personnel 
• Ground brushing 
• Deliver meals, materials, etc. 
• Stand by unsafe areas until crews arrive 

Other Crew-Related Assistance 

• Flagging 
• Engineering Personnel 
• Dispatcher assistance and support 
• Map confirming work 
• Assess damage and provide material requirements 
• Messenger - to assist in communications between Dispatcher(s) and “Outside Crews” 
• Deliver meals 
• Customer contacts; i.e., claims, property damage, easements, etc. 
• Stand by unsafe areas until crews arrive 
• Provide damage assessment reports for FEMA (Federal Emergency Assistance) 

Other Personnel 

• Provide expanded phone coverage/Call Center 
• Assist in compiling FEMA information 
• Deliver meals 
• Motel reservations 
• Meter Readers 
• Deliver meals 
• Flagging 
• Stand by unsafe areas until crews arrive 
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Damage Assessment 

As a major event unfolds, initial damage assessment is critical in determining what resources 
will be needed. The unit of measure to determine the magnitude of the event will be: the number 
of locations where high-voltage (12 kV and above) poles, equipment, or conductors are 
damaged and a line crew will be needed for repairs. Initially, we will attempt to have as many 
smaller mobile units in the field as possible assessing the damage and reporting the locations to 
the Dispatcher for listing on the operating map. Personnel making the assessments shall indicate 
the following: 

• Extent of damage 
• Material needed 
• Other resources needed - flaggers, oil spill response, etc. 

Damage assessment reports shall be made by phone or radio to the Dispatcher whenever 
possible. An overall assessment of the event can then be made with consideration given to the 
following: 

• Number of cases of high-voltage trouble 
• Extent of damage 
• Number and type of customers affected 
• Weather predictions 
• Availability of crew personnel 

These variables can be monitored and decisions can be made as to the need for outside resources.  
Experience has shown that typically it is better to make an early assessment so that if outside 
resources are needed they can be obtained early in the event which will ultimately shorten the 
overall restoration time. 

Utilization of Outside Crews 

Consideration will be given to the use of outside crews when the following conditions exist: 

• More than 5,000 customers are without power which will not likely be restored within 48 
hours 

• There are more than fifty cases of primary trouble 
• PUD crews need rest time 
• There is major damage to critical facilities 

Outside crews will normally be requested in the following order: 

1. PUD Mutual Aid Plan coordinator  
2. Port Angeles City Light 



Operations Bulletin No. 12  as of 9-20-2023                                                                                     Page 10 

 

When requesting crews from non-commutable distances, they will be requested to bring the 
necessary personal needs for at least two nights. Motel reservations shall be made as soon as 
practicable. 

When crews arrive, they will be assigned a District representative with a radio to assist the crew 
as necessary. The representative would typically perform the following activities: 

• Provide radio or other means of communication with the Dispatcher 
• Assist with meal provisions 
• Assist with material provisions and salvage 
• Assist in confirming with Dispatch as work is completed 
• Other miscellaneous assistance such as traffic control, locate requests, etc. 
• Provide one-line circuit diagrams for reference 

Restoration Priorities  

In general, we will initially mobilize in small mobile units to restore service to as many 
customers as possible. Consideration will also be given to how long customers have been out of 
power, crew locations, and what type of effort is needed to restore service. Hazardous conditions 
affecting public safety will always receive first priority. 

Dispatchers will check with the Water Department to determine how critical power restoration is 
if a circuit feeding one of our water systems is out. The following order of priority will normally 
be followed for restoration efforts.   

1. Transmission line and substation damage 
2. Circuits feeding critical commercial or industrial loads 
3. Portions of circuits feeding critical commercial customers or industrial loads 
4. Circuits or portions of circuits feeding PUD water systems 
5. Circuits feeding residential customers 
6. Portions of circuits feeding residential customers 
7. Individual customer outages 
8. Individual miscellaneous customer calls such as low services, leaning poles, etc. 

Material Supply 

The Line Foremen shall see that the appropriate trucks are initially stocked with an extra supply 
of commonly used material such as splices, hand coils of wire, etc. 

For major damage at a specific location, the person in the field assessing the damage or the 
Dispatcher shall inform the materials person in charge as to the materials needed. The Materials 
Department will assemble the material and have it ready for the crew to pick up. If the 
Dispatcher or the Line Foreman determines that it would be appropriate to have the material 
delivered to the job site, he shall make arrangements as necessary. 
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When the Line Foreman determines it is efficient to do so, he shall request the Materials 
Department to pick up salvaged material in the field. The Materials Department will be 
responsible to follow up and pick up the material at its earliest convenience. Plant unit numbers 
should be used to reference the location of materials that are to be picked up. 

Meal Provisions 

The general objective will be to provide some form of a meal every 5 to 7 hours. The person in 
charge at any job site should determine from their crew when a meal should be delivered to a job 
site, because it will not be practicable for them to take their meal at a restaurant in a timely 
manner. When practicable, it shall be the Dispatcher’s responsibility to arrange for the meal 
provisions as needed. In certain instances the Line Foreman shall be responsible to arrange for 
meals. The Dispatcher may elect to assign meal provision responsibility to one or more 
individuals for a given event. 

The Dispatcher or Dispatcher Assistant will make arrangements for an appropriate meal to be 
delivered to the crew(s). An attempt shall be made to see that restaurant meals are provided 
approximately every 8 to 12 hours. If power is out and restaurants are not open, consideration 
will be given to utilizing whatever resources are available. 

When meals are delivered to the job site, we shall attempt to provide warm food, when 
appropriate, as well as coffee, cold drinks, and snacks to leave at the site. 

 The Operations Administrative Assistant will maintain an approved list of restaurants and 
grocery stores where we can charge meals or food. It is preferable to utilize these restaurants or 
stores for meal provisions. 

Phone Coverage 

During non-business hours: The Dispatcher in charge will be responsible to determine the level 
of phone coverage and if the Call Center needs to be activated.  

During business hours: The Operations Administrative Assistant, in consultation with the 
Dispatcher in charge, will activate additional phones, as they may become necessary.  Other 
personnel will be utilized for this purpose.  
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Procedures 

• Telephone operators will log calls in OMS or as required. 
• The Dispatchers will periodically update the operators on the expected time of restoration 

for specific areas. 
• The operators will be informed when power is restored to an area and, when appropriate, 

will call to confirm restoration. 
• Telephone operators including Forks Customer Service Representatives will be planned 

to rotate every 4 to 10 hours.  They will be encouraged to take short breaks when 
possible. 

Trouble Identification 

As trouble locations are reported to the Dispatcher, they will be identified in OMS and map 
board as required. This will indicate date, time, and a brief description of the trouble. As the 
trouble is resolved, OMS or maps will be maintained current. 

Vehicle and Equipment 

Dispatchers and Line Foremen will work together in determining vehicle and equipment needs. 
When a large portion of District vehicles are in the west end, consideration will be given to 
assigning a mechanic to that area to be readily available for breakdowns. 

Media Contacts 

The general objective will be to have the Dispatcher or Dispatcher Assistant update public and 
media information through the Communications and Government Relations Manager in a way 
that minimizes disruptions to the Dispatcher. We shall be in a position to provide press releases 
with the following information, which should be as accurate as possible: 

• Total number of customers out of power 
• The general areas affected 
• Any major commercial businesses affected 
• Estimated restoration times 
• Cause of the trouble 

The Dispatcher and Communications and Government Relations Manager shall also consider 
asking the radio or television media to issue messages to customers such as requests to mitigate 
cold-load pick up.  

Assisting Other Utilities 

When PUD crews are dispatched to assist other utilities the Out-of-County Call-Out List in the 
Operations Administrative Assistant’s office shall be used. 
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Crew staffing and vehicle assignment will be made based upon what the requesting utility needs. 

A Foreman’s truck to enhance trouble investigation will normally be sent. 

Confirm with the requesting utility about meal and lodging arrangements.  If necessary, a District 
credit card can be assigned to the person in charge. 

Foremen shall be responsible to communicate with our Dispatcher regarding their expected 
return. 

County Emergency Operations Center (EOC) Coordination 

When the major event or disaster is such that the EOC command center is activated, the Safety 
Manager will establish a liaison between the EOC and PUD Dispatch. In addition, a rotated 
District representative will be assigned to a full time position in the EOC. This person will 
provide communications from our dispatch center to the EOC. This will include items such as 
status reports, requests for assistance, etc. 

This position requires good communication skills and a general knowledge of District 
operations. The assignment would be rotated either on 8 or 12 hour intervals. These coordinators 
shall be selected from qualified Dispatcher Assistances or persons designated by the Dispatcher. 

Outage Reporting 

Post-event report of the outages will be performed in scheduled Dispatcher Meetings. This will 
normally include all major transmission and circuit outages. The source of the report will be 
OMS records, the Dispatcher’s log, board notes, and any other trouble documentation. The 
Engineering Department will have the overall responsibility for outage reporting. Crews will not 
be required to submit individual trouble reports during major events. 

Summary 

These guidelines will be reviewed on an annual basis prior to the storm season and any updates 
or enhancements will be made and communicated as appropriate. 

• Originally issued by Alan E. Drew, General Superintendent, in October 1995 
• Reissued by John Purvis, Assistant Manager, on July 9, 2021 
• Distributed to the following on July 9, 2021: Mike Hill, Operations Manager; Jason Sibel, 

Operations Superintendent; and Marina Lassila, Operations Administrative Assistant. 
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MAJOR EVENT 
RESTORATION PROCEDURE 

REFERENCE TERMS 

 A “major event” declaration by the general manager or management designee is any
event that affects the majority of the customers throughout the District’s service area that
requires the utilization of all available crews and support personnel and/or that will
potentially require more than 48 hours for restoration.

 The “management designee” will be either the engineering manager or operations
manager.

GOALS 

This procedure is to provide for both employee and public safety in order to: 

1. Ensure efficiencies by utilizing daylight hours;
2. Optimize crew production resulting in quicker restoration from rested employees; and
3. Implement proactive scouting and planning during a major event.

Each employee, along with District Management, will work toward these goals. Each employee 
is responsible for following and complying with these procedures and accurately account for 
hours of rest and hours worked. 

PROCEDURE 

When the general manager, or management designee has declared a major event, timely 
restoration effort is necessary for the District’s electric and water systems. During such events or 
when employees travel outside of the District’s service area to perform mutual-aid assistance 
work, the overtime sections of the Collective Bargaining Agreement (CBA) will apply with the 
exception of the following: 

1. When called out or after the regularly scheduled work day ends, those employees who are
directly engaged in a declared major event restoration effort, as determined by their
management supervisor or duty dispatcher, or employees dispatched to provide mutual-
aid assistance, will begin working at their overtime rate.

2. Employees will remain at their overtime rate for all hours worked, before and after their 8
hour minimum rest periods, until the duty dispatcher or their management supervisor
releases the employee(s) from the major event restoration effort or until said employee(s)
return from mutual-aid assistance.
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3. During major event restoration or while providing mutual-aid assistance, an employee
will not be on duty more than 16 consecutive hours following the major event
declaration.

a. Under such conditions, when an employee is relieved from duty for a rest period,
the rest period shall be a minimum of 8 hours.

b. This cycle will continue until restoration is completed.

c. The 16 hour maximum may be extended for a short period of time when working
on critical infrastructure or an immediate hazard at the request of the person in
charge of a crew or an employee working alone, with consent of the duty
dispatcher. This request will only be granted to allow for the completion of a
specific assignment. This extension shall under no circumstances result in the 8
hour rest period being reduced.

It is the responsibility of an employee or crew leader to inform the duty dispatcher of their 
inability to continue working safely due to fatigue, illness, or any other valid reason and to 
request a rest period. The duty dispatcher shall grant a rest period when requested and will 
initiate a rest period for any employee or crew at any time during a major event when, in their 
opinion, the employee or crew can no longer continue working safely.  

The intent of these procedures is to ensure employee and public safety and to maximize crew 
work efficiency by utilizing daylight hours when possible. There may be a need to keep an 
adequate number of employees working nights to; continue working on critical infrastructure; 
respond to hazards; and for scouting to more efficiently plan for the next day’s work. 

NOTE: The above 16/8 hour work schedule will be initiated at the onset of restoration efforts. 
However, a different alternating work schedule may be utilized if it becomes apparent to the 
general manager or management designee that a different schedule with specified work and rest 
periods would be more efficient and accelerate restoration efforts without jeopardizing crew and 
public safety.  



Incident Commander Team Structure 
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DEOC Checklist for 
Incident Commander 

Self-Sufficiency Checklist the First 72 hours (at minimum) 

1. _____   Call pre-emergency meetings to discuss possible impact on utility. Review
emergency plans.

2. _____   Establish frequency of pre-emergency meetings and who should attend.
3. _____   Create assignments for management and all responders to complete. (Many may

be based on these checklist items).
4. _____   Review manning status, since shifts will cover 24-hours during recovery. For a

major storm of level three to four, figure that one or more weeks of restoration and
possibly several months of cleanup work will be required.

5. _____   Determine which departments should suspend normal activities and assist with
the recovery.

6. _____   Review team leader personnel roles to enforce policy; disseminate information
internally and externally.

7. _____   Review special needs, e.g. reports needed, intervals, method of accumulating
records.

8. _____   Review interface with emergency management and other agencies; record media
announcements for release to radio/TV stations; frequency of updating information;
special newsletters and bulletins.

9. _____   Discuss responsibilities/authority with key team leaders and use of decentralized
authority during recovery.

10. _____   Review worst case scenarios; if time permits, briefly review historical reports of
how other utilities handled storms and emergencies, such as lessons learned.

11. _____   Review emergency cash and payment systems; discuss adequacy and additional
needs.

12. _____   Discuss methods of dealing with rumors and sensitive issues that may be private.
13. _____   Discuss mutual assistance policies.
14. _____   Notify emergency management of heightened alert status and review 24-hour

phone contacts list. Also see “exhibits section” contact lists. Determine liaison needs with
county or municipal officials, such as representation at county EOCs.

15. _____   Determine who will stay on the property when the storm arrives and how
personnel may be able to get in after the storm passes.

16. _____   Review process for calling in assistance from outside the company: outside
crews, vendors, contractors, mutual aid crews and support personnel. Begin contacting
outside utilities to discuss arrangements.
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17. _____   Review status of substations, tie-lines, interconnection stations, transmission
lines, work in progress.

18. _____   Review materials and equipment status, as well as storm materials stock status.
19. _____   Review evacuation routines, safety monitoring, emergency reporting locations

with employees.
20. _____   Review action for protection of facilities from high winds, e.g. boarding up

windows, tie-down loose fixtures, added precautions at various buildings, service centers
and substations.

21. _____   Check safety equipment status at company facilities, e.g., first-aid kits, hand
lights, fire systems, etc.

22. _____   Review special communications device locations: cellular phones, pagers, and
fax machines; determine who will coordinate issuing additional units.

23. _____   Prioritize use of radio systems.
24. _____   Computer status: schedule computer personnel to handle problems and/or disaster

recovery contractor. Review established procedures for retrieval of data and customer
records offsite, as well as applications availability.

25. _____   List existing local community contacts: clubs and associations; elected officials;
civic leaders; fire company officials; school administration; industrial contacts;
government installations.

26. _____   Ensure reproduction systems for reproducing large quantities of maps and
diagrams.

27. _____   Check on status of maps, building diagrams, wiring diagrams, other diagrams
that may be useful. Remember, if a building is destroyed or damaged, fire officials,
contractors, and others will need building diagrams.

28. _____   Secure all construction sites; work in progress.
29. _____   Discuss dispatch procedures for security and facilities repair personnel to

damaged facilities as soon as possible after damage assessment.
30. _____   Review emergency roster personnel and local emergency organization setup,

locations for personnel, alternate reporting sites if sites are destroyed. Use of special
teams.

31. _____   Discuss possible storm impact on electrical system; most vulnerable areas.
32. _____   Discuss when storm is likely to impact system, estimated storm duration, and

most probable time when recovery will commence.
33. _____   Check availability of supervisory personnel; cancellation of vacation; status of

personnel who are sick, or unavailable.
34. _____   Ensure crews’ status; availability of crew and support personnel.
35. _____   Discuss vehicle/equipment problems known; emergency repairs carried out prior

to storm’s arrival; off-road vehicles availability.
36. _____   Discuss use of mobile substations, portable equipment, and availability of

suppliers for loss of substation scenario.
37. _____   Determine tree and line contractor’s status. Discuss notifications and reporting

guidelines.
38. _____   Discuss advance placement of materials. Also, review procedures for obtaining

chain saws and discuss options for placing saws on trucks prior to storm’s arrival.
39. _____   Check availability of emergency transportation to get people in and for other

emergency purposes, including delivery of food and materials to remote locations.
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40. _____   Discuss feeding and lodging needs for personnel, including incoming crews.
Which crews? Rates?

41. _____   Have personnel complete emergency preparations at all sites. For instance,
communications, generator tests, building wiring and UPS systems need to be in place.
Check availability of phones, printers, modems, fax, extension cords, power strips, forms,
stationery supplies, sanitary supplies and status of spare parts for critical equipment.

42. _____   Discuss teams’ personnel needs and supplement existing team members with
retiree personnel and others from outside of the company.

43. _____   Maximize use of communications systems; minimize interference. Discuss
reprogramming of any programmable radios.

44. _____   Check on availability of emergency cash, credit cards, for incidental purchases.
Money Access Card machines and electronic processing of credit cards may be out of
order at most locations following a storm, forcing many stores to close.

45. _____   Discuss how to handle mail delivery. Post offices may be out of operation, which
will affect all mail processing, delivery.

46. _____   Determine capability of local transportation companies, bus and van companies,
to assist in transporting foreign crews and other personnel.

47. _____   Discuss customer inquiry and service arrangements for customers.
48. _____   Discuss availability to rent equipment locally following a disaster, such as heavy

equipment, generators, fork lifts, etc. Who else will be competing for these resources?
49. _____   Discuss need for emergency passes for specific personnel to get through

roadblocks. Check with emergency management on how this will be handled.
50. _____   Discuss the likelihood of out-of-state crews and suppliers being stopped at state

lines for vehicle or licensing problems.
51. _____   Determine the need for additional cellular phones, portable fax machines and

hand-held radios. Check availability with area suppliers.
52. _____   Determine availability of tarps, rain gear, and other personnel needs to work in

foul weather; discuss advance ordering procedures.
53. _____   Discuss status of emergency backup power resources at critical customer sites,

including hospitals, schools (emergency lodging), radio stations, medical centers,
pumping stations and others.

54. _____   Determine the need to get tanker trucks for gasoline/diesel fuel needs, given lack
of commercial sources available following a storm.

55. _____   Have procedures in place for delivery of boxed meals for crews in the field, as
well as regular refreshments.

56. _____   Determine special needs for working in adverse weather and the capability to
deliver food to the field.

57. _____   Discuss security issues at all company facilities, such as security needs at
buildings, materials storage facilities and reclamation areas.

58. _____   Determine needs for standby portable generator sets; for instance, emergency
hookup at operations support sites and staging areas.

59. _____   Inform commercial/industrial customers of the emergency situation. Answer
questions and deal with the concerns of these customers.

60. _____   Run through worst case scenario for handling customer calls.  Who else will be
competing for these resources?
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61. _____   Discuss need for emergency passes for specific personnel to get through
roadblocks. Check with emergency management on how this will be handled.

62. _____   Discuss the likelihood of out-of-state crews and suppliers being stopped at state
lines for vehicle or licensing problems.

63. _____   Determine the need for additional cellular phones, portable fax machines and
hand-held radios. Check availability with area suppliers.

64. _____   Determine availability of tarps, rain gear, and other personnel needs to work in
foul weather; discuss advance ordering procedures.

65. _____   Discuss status of emergency backup power resources at critical customer sites,
including hospitals, schools (emergency lodging), radio stations, medical centers,
pumping stations and others.

66. _____   Determine the need to get tanker trucks for gasoline/diesel fuel needs, given lack
of commercial sources available following a storm.

67. _____   Have procedures in place for delivery of boxed meals for crews in the field, as
well as regular refreshments. — Determine special needs for working in adverse weather
and the capability to deliver food to the field.

68. _____   Discuss security issues at all company facilities, such as security needs at
buildings, materials storage facilities and reclamation areas.

69. _____   Determine needs for standby portable generator sets; for instance, emergency
hookup at operations support sites and staging areas.

70. _____   Inform commercial/industrial customers of the emergency situation. Answer
questions and deal with the concerns of these customers.

71. _____   Run through worst case scenario for handling customer calls, high call volumes,
etc. Are sufficient numbers of people trained to supplement existing staff manning
phones?

72. _____   Arrange for housing and feeding of all personnel coming from outside region.
Also, payment procedures for housing, feeding, and services should be in place.

73. _____   Contact local volunteer organizations for assistance with foreign crew needs,
such as feeding crews in the field and those that can provide personal services, such as
laundry and food handling.

74. _____   Review procedures for obtaining and distributing dry ice to various locations due
to lack of refrigeration.

75. _____   Maintain supply of replacement batteries for all equipment that is battery
powered, including hand lights, radios, test equipment, control equipment, etc.

76. _____   Check status of crew tools, crimpers, cutters, etc., that incoming crews may also
need. If crews do not come with compatible tools, work may be stalled.

77. _____   Determine when emergency operating center (EOC) will be set up and work
through checklist for setup. Test all communications systems and ensure standby power
Circuits and equipment are in working order. General EOC setup procedures are offered
in “Exhibits” section.

78. _____   Arrange for data compilation of historical records and discuss with media
communications personnel.

79. _____   Discuss prospects of making video records and obtaining video equipment for
use in damage survey, such as aerial and ground patrols.

80. _____   Have area geographic maps, phasing diagrams, and substation and feeder maps
on hand.
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81. _____   Feeder, transmission and street lighting circuit maps should be available.
82. _____   Make maps updatable with grease pencils, markers (may need plastic covers). If

recovery is being tracked via notebook PCs or desktop PCs, review backup power and
battery needs for these devices.

83. _____   Create a system transmission diagram.
84. _____   Create a general directory of personnel with home phone numbers and pagers.
85. _____   Create a radio vehicle directory, or a complete list of radio-equipped vehicles.
86. _____   Priority customer restoration lists are important.
87. _____   Feeding and housing lists should also be available.
88. _____   Emergency equipment and supplies, such as hand lights, first-aid, generators,

etc., need to be ensured.
89. _____   Emergency portable radios, including weather radios should be available.
90. _____   Vehicle fuel supplies should be adequate, such as top off tanks.
91. _____   Have emergency storm kits for mutual aid crews.
92. _____   Perform pre-emergency electrical system test in buildings supplied with backup

generator power. Note problems with lights, copiers, fax machine, printers, and other
devices which must be on backup circuits.

93. _____   Notify personnel to keep power-hungry devices off. Monitor loads while on
backup supply.

94. _____   Where equipped, check UPS system carrying voltage-sensitive loads on the
computer, fax machine, etc.

95. _____   Review feeder damage survey procedures. Check that an adequate number of
personnel is available to perform damage surveys.

96. _____   Discuss aerial patrols procedures, availability of aircraft.
97. _____   Review personnel resources (staffing over several shifts).
98. _____   If there is a winter storm, review vehicle needs for ice and snow travel.
99. _____   Review snow, debris removal/plowing requirements.
100. _____   Review emergency materials stock.
101. _____   Review vehicle status and emergency repairs procedures.
102. _____   Have rubber goods testing procedures.
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