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Project AIMS

Project: “Prevention through Augmented Pre-task Planning” – Funded by NIOSH.

AIMS: Enhance the quality of JHA and Pre-task Planning, particularly in electrical construction:

 Partner with electrical contractors of various sizes, unions, and associations

 Develop ready-for-impact “Electrical Task Challenges & Solutions” documents informed by workers’ input

 Disseminate findings and make them publicly available through CPWR’s R2P and Communications channels



Today’s Presentation 

 Step 1: Job Hazard Analysis (JHA) challenges – preliminary findings 

 Step 2: High-risk electrical tasks and contributing work factors from practitioners’ perspective

 Step 3: Work factors and project attributes increasing workers’ task difficulties and impacting overall performance

 Step 4: Develop and disseminate ready-for-impact resources 



Industry Advisory Group & Partners

Electrical Contractors
 Rosendin Electric (Marty Rouse, Shayne Stevens, Derek Morgan, and Josh Johnson)
 MC Dean Building Intelligence (John Bennett and Aaron Schoemaker)
 Contemporary Electric (Blake Downer)
 Freestate Electric (Ron Michael and Dean Speelman)
 Valley Electric (Jamie Stuart)

Unions & Associations
 NECA (Jerry Rivera, Wes Wheeler, and Justin Thayer)
 IBEW (David Mullen)

General Contractors
 Clark Construction (Keena Myers)
 Penta Group (Rodd Webber and Elias Brooks)



Job Hazard Analysis (JHA) 

Job Hazard Analysis (JHA):
 To identify potential hazards associated with tasks. 
 To recommend controls to proactively address hazards.

The gap in the JHA process:
 Mainly from a compliance perspective.
 Minimal opportunity for workers’ input. 
 Lack of information on human performance and human factors. 
 Lack of workers’ engagement in site safety planning. 
 Lack of task-specific content.
 Inconsistency between JHA content and task requirements.
 Lack of comprehensive guidelines.
 Confusion and conflicts on jobsites. 



Preliminary Findings

JHA Challenges Recommendations & Strategies 

Optimizing content 
 Long and wordy documents
 Inconsistency between JHA and task requirements
 Lack of management presence on jobsites
 Minimal opportunity for workers’ input

 Provide task-specific information
 Use one-page summaries/“mini-JHA” pocketbooks
 Replace text with visual aids when possible (photos, videos)
 Frequent site visits by management
 Perform post-job review/debrief

Buy-in
 Pencil-whipping
 Resistance to change

 Personalize the JHA process
 Incorporate real-life incidents and near-misses
 Designate workers to serve as liaison with management
 Actively solicit worker feedback

Communication & Coordination 
 Lack of consistency in communicating jobsite changes
 Lack of mentorship
 Language barrier
 Absenteeism

 Perform site audits regularly 
 Engage all stakeholders equally in site safety planning
 Recognize hazards from adjacent crews
 Pair non-English speaking workers with bilingual coworkers
 Brief workers who were absent on current site condition



JHA Article 

Obstacles and Solutions to Implementing Job Hazard Analysis in Construction: A Case Study 

Babak Memarian, Sara B. Brooks, and Jean Christophe Le. 

International Journal of Construction Education and Research (January 2022)

https://doi.org/10.1080/15578771.2022.2027053

https://doi.org/10.1080/15578771.2022.2027053
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Electrical Construction

Electrical construction; a high-risk trade.

The Problem
 Most controls and practices are from a compliance perspective
 Minimal room for workers’ perspective and input

The Need 
 Improve the quality of pre-task planning and JHA in electrical work 
 Provide task-specific content from electrical workers’ perspective
 Incorporate workers’ input in redesigning the work process and task



High-risk Electrical Tasks & Contributing Work Factors 

Identified high-risk electrical tasks and contributing work factors based on input from 14 electrical contractors.

 Demolition/removal of electrical equipment

 Site work, layout, and logistics

 Prepare ground for underground electrical installations

 Pull cables and wires

 Lock Out/Tag Out (LOTO)

 Operate trucks with boom lifts or stand-alone lifts

 Produce openings for conduit and electrical lines

 Installation of new electrical equipment 

 Preventive maintenance on electrical equipment

 Energize electrical equipment



Findings Snapshot

Pull Cables & Wires

 Improper ergonomic techniques and awkward posture due to tight workspaces

 Not using mechanical aids to move reels

 Improper use of the tugger

 Sharp edges (e.g., HVAC ductwork)

 Long distance pull operations



Findings Snapshot

Energized Electrical Equipment 

 Incomplete, incorrect, or mislabeled installations

 Failure to follow the LOTO procedures

 Using conductive tools

 Improper control of downstream devices

 Circuit breaker failure causing arc flashes and igniting combustible dust 



Findings Snapshot

Prepare ground for underground electrical installations

 Striking unground live lines/energized feeders

 Trench preparation and excavation

 Hazardous atmospheres (e.g., manholes and duct banks)

 Tight workspace

 Procedure violation - using stronger chipping guns to accelerate progress

 Poor quality inspection due to dirt obscuring wire coatings 



Findings Snapshot

Preventive maintenance on electrical equipment

 Complex LOTO procedure due to multiple switchgear and unaccounted feeds

 Failure to follow LOTO procedures

 Contact with energized parts (e.g., conductors and bus bars)

 Overloading load bank 

 Faulty load banks and cables

 Improper connection to load bank 



Article: High-risk Electrical Tasks & Contributing Work Factors 

 A peer-reviewed article published by the Professional Safety Journal (ASSP). 

High-risk Electrical Tasks and Contributing Work Factors

Babak Memarian, Sara B. Brooks, Jean Christophe Le, and Jerry E. Rivera

Professional Safety Journal (August 2022)
https://www.assp.org/docs/default-source/psj-articles/f1mem_0822.pdf?sfvrsn=d8b99447_0



What else should be included in JHA?

Let’s think beyond just compliance!



What else should be included in JHA?

“Learn and incorporate what workers say about the task.”

Let’s think beyond just compliance!



Human Performance & Workplace Safety 

 In line with the NFPA 70E “Human Performance and Workplace Electrical Safety”

o Error Precursors; Task Demands; time pressure, high workload, repetitive actions, multi-tasking, 
unclear goals, unclear standards, etc. (NFPA Q 6.1, Table Q5)

o Human performance tools; pre-job briefing/planning, post-job review, jobsite review, etc. 

“Learn and incorporate what workers say about the task.”



Task Demands in Construction 

Task Demand

Environmental 
Factors

Task 
Characteristics

Project Attributes

Production 
Practices

Capability

If Task Demand > Capability

Increased likelihood of:

 Incidents/Injuries

 Quality Defects/Rework

 Production Delays

Organizational 
Factors



Enhanced JHA & Pre-task Planning in Electrical Construction

 Interviews with electrical workers to assess task difficulties and explore contributing work factors:

• Physical loads
• Mental loads
• Time pressure
• Environmental factors
• Frustration
• Other 

First; measure physical, mental, temporal (time), and frustration (1= very low and 10=very high).

Second; identify contributing factors – what makes your task challenging.

Third; what tips and tricks do you suggest to simplify the task?

 To date; conducted 90 in-person onsite interviews with electrical workers. 



Electrical Tasks Studied to Date 

18 electrical tasks studied to date:
 Overhead Conduit Installation 
 Installing Lighting Tracks & Supports 
 Site Preparation and Layout 
 Pulling Wire 
 Terminations
 Electrical Demolition 
 Cable Tray Installation
 Grounding
 Busway Installation
 Material Handling/Logistics 
 Wiring AC Units
 Connecting Building-to-Building Conduit
 Access Card Readers Installation
 Fire Alarm Components Installation
 Receptacles Installation
 Branch Circuits Installation
 Pre-fabricated Components 
 QA/QC 



“Electrical Task Challenges & Solutions” Documents

 Organized based on Task and Project Type

 Applicable for JHA, Pre-Task Planning, and Training

 Contains task-specific challenges raised by workers 

 Visualizes the situation using images 

 Recommends solutions

 Easy to download and use in PDF and MS Word format

 Customizable for specific project needs 

 33 ready-for-impact task-specific documents under various project types

 Publicly available free of charge



“Electrical Task Challenges & Solutions” Documents (cont.)



“Electrical Task Challenges & Solutions” Documents (cont.)



Another Example



 Conduct more interviews with electrical workers on various tasks 

 Disseminate the “Electrical Task Challenges & Solutions” documents 

 Conduct workshops in collaboration with contractors and local unions 

 Need more information or want to participate in this study? Please contact:

Babak Memarian, Ph.D., CSP, CHST

Director, Exposure Control Technologies Research, CPWR

bmemarian@cpwr.com

Next Steps

mailto:bmemarian@cpwr.com


Thanks!
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