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INTRODUCTION

All construction sites carry hazards associated with their activities that can cause injuries and
illnesses to craft workers and the public, and property damage. How many times have we heard the
lack of “common sense” as a reason for accidents? There is no “common-sense” in safety; either
workers have the knowledge and skill to succeed or they do not. Effective safety training will increase
worker competence and knowledge to identify and control hazards, resulting in fewer job site
accidents. Safety training should be an integral part of every Site Specific Safety Plan (SSSP). One
of the critical pieces of the employee training puzzle is New Employee Orientation (NEO).

NEO training introduces workers to the job site-specific hazards, project-specific safety, and health
information ranging from access routes to evacuation routes to incident reporting procedures before
the commencement of work on-site. The NEQO's target audience includes all new employees,
including temporary workers and subcontractor employees, and even visitors in some cases.
Research shows that the chances of worker injuries during the first 30 days of employment are higher
than later in an worker’s employment on a project, making the design and delivery of an effective
NEO even more critical to an injury-free work environment.

OBJECTIVES

The primary learning objective of the case study is to prepare trainees to design and deliver effective
NEOs. This training intends to guide construction employers (supervisors) to design and conduct
NEOs on their project sites. The target audience of this training program is construction field
management (i.e., foremen, general foremen, and superintendents), including safety professionals.
After the case study training, trainees should be able to:

1. Identify and prioritize fifteen new employee orientation topics and assign how much time the
trainer should spend on each subject.

2. Evaluate the characteristics of the new hires given sample knowledge, competencies, and
experience, and identify any gaps (red flags) and make recommendations.

3. Identify strategies to develop and implement a plan for successfully integrating new
employees to the project site.

4. Perform a new employee orientation training on a selected topic

The information in this document is intentionally brief. Most of the details on NEOs will come directly
from the workshop as the trainer and the trainees discuss issues, answer basic questions, and
complete group activities. Depending on their construction experience, trainees can share their prior
knowledge and participate so others may benefit from their valuable input.

ORGANIZATION

The case study begins by introducing the training best practices and NEO training goals. It also
provides trainees with information on various hazards the crafts face and designing and
implementing controls based on industry best practices. Most sections contain learning activities
based on real-world cases to enhance trainees’ understanding and learning of NEO training
development and delivery. In addition, review questions are included at the end of each scenario to
prompt discussion and encourage critical thinking about the topic.



TRAINING

What is training? The best training programs are accurate, credible, clear and practical.! The
Occupational Safety and Health Administration (OSHA) has developed voluntary training guidelines
for employers to provide effective training to employees. OSHA's training guidelines follow a model
that consists of:2

Determining if training is needed
Identifying training needs
Identifying goals and objectives
Developing learning activities
Conducting the training
Evaluating program effectiveness
Improving the program

According to the American Society of Safety Professionals (ASSP), the most effective training follows
a systematic approach that incorporates adult learning principles, multiple modes of learning, and
hands-on exercises. More guidance on training development best practices can be found in American
National Standards Institute (ANSI)/ ASSP ANSI/ASSP Z490.1-2016 Criteria for Accepted Practices in
Safety, Health and Environmental Training. This standard establishes criteria for safety, health and
environmental training programs, including program management, development, delivery, evaluation
and documentation.® In addition, ANSI/ASSP Z490.2-2019 Accepted Practices for E-Learning in Safety,
Health and Environmental Training provides accepted practices for e-learning in safety, health and
environmental training programs.

Safety trainers should understand the adult learning process. OSHA provides some of the best
guidance on adult learning techniques. The following are the basic principles of how adults learn, which
are directly applicable to safety and health training programs:'

®  Adults are voluntary learners - Most adults learn because they want to. They learn best when
they have decided they need to learn for a particular reason.

®  Adults learn needed information quickly - Adults need to see that the subject matter and the
methods are relevant to their lives and to what they want to learn. They have a right to know
why the information is important to them.

®  Adults come with a good deal of life experience that needs to be acknowledged - They should
be encouraged to share their experiences and knowledge.

B Adults need to be treated with respect - They resent an instructor who talks down to them or
ignores their ideas and concerns.

" Occupational Safety and Health Administration (OSHA). Best Practices for the Development,

Delivery, and Evaluation of Susan Harwood Training Grants.
https://www.osha.gov/dte/sharwood/best-practices.ntml. (Accessed January 3, 2022)

2 Occupational Safety and Health Administration (OSHA). Training Requirements in OSHA Standards and
Training Guidelines. https://www.osha.gov/sites/default/files/publications/osha2254.pdf. (Accessed
January 3, 2022)

3 American Society of Safety Professionals (ASSP). ANSI/ASSP Z490.1-2016 Criteria for Accepted
Practices in Safety, Health and Environmental Training. www.assp.orgd.

B Adultslearn more whenthey participate in the learning process - Adult need to be involved and
actively participating in class.

B Adults learn best by doing - Adults need to “try-on” and practice what they are learning. They
will retain more information when they use and practice their knowledge and skills in class.

B Adults need to know where they are heading - Learners need "route maps" with clear
objectives. Each new piece of information needs to build logically on the last.

B Adults learn best when new information is reinforced and repeated - Adults need to hear the
concepts more than once. They need time to master new knowledge, skills, and attitudes.
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They need to have this mastery reinforced at every opportunity.

B Adults learn better when information is presented in different ways - They will learn better
when an instructor uses a variety of teaching techniques.

CONSTRUCTION SITE HAZARDS

Hazard identification and risk assessment are perhaps the most crucial parts of construction site
safety planning because construction/safety personnel cannot manage an exposure they did not
identify and understand. Analyzing site specific hazards is critical to designing and delivering NEOs.
New employees need to be aware of the hazards unique to their site to employ appropriate
controls. The word "unique” is critical here; while many dangers on a construction site are common,
each project exposes workers to a few specific hazards. For example, a hospital project may expose
workers to biological risks, and a brownfield site may contain contaminated soils. Some of the most
common and some specific hazards are listed in the tables below.

Specific Hazards on Construction Sites

Construction Site Type Example Hazards

Pipeline Construction Buried Utilities

Projects on Existing Hospital Campus Bloodborne Pathogens

Airport Foreign Object Debris

Roadway Extension Motorists

Projects on Existing University Campus Pedestrians

Demolition of Old Buildings Asbestos

Projects in Zoos Poisonous Animals Infectious Animals
Bridges Drowning

Dams Poisonous Plants

Common Safety Hazards on Construction Sites

Caught In/Between Explosion Rigging
Compressed Gases Falls from Elevations/Same level Fire Scaffolding
Confined Spaces Inadequate Access Sharp Objects
Cranes Lockout/Tagout Struck By
Electrical Shock Mobile Equipment Slips and trips
Elevated Work Particles in Eyes' Thermal Burns
Ladders Poor Housekeeping




Common Health Hazards on Construction Sites

Formaldehyde
Hexavalent
chromium
Lead

Oils

Silica

Solvents

Spray paints
Welding fumes

Infrared radiation
Lasers

Yellow jacket
Bird droppings
Sewage

Chemical Physical Biological Ergonomic
Gases Temperature Fungi Repetitive Motion
Vapors Noise Vibration Bloodborne Awkward Postures
Fumes lonizing Radiation Pathogens Excessive force
Dusts Non-Radiation Bacteria Static loading
Fibers Poisonous Plants Contact stress
Mists Poisonous Animals

Infectious Animals
Examples: Examples: Examples: Examples:
Acids Hand-held Corona virus Improper Lifting
Alkalis power tools West Nile virus Improper use of hand
Asbestos Equipment Lyme disease tools
Bleaches Heat ilinesses Histoplasmosis
Cadmium Coldillnesses Hantavirus
Carbon monoxide X-rays Poison oak
Cutting oil mists Ultraviolet Sumac
Epoxy resins (UV) light Bee

DEVELOP CONTROL STRATEGIES

After introducing the NEO trainees to the site-specific hazards, training them on selecting an appropriate
and effective control measure is next. When choosing control strategies, crews should consider the
fundamental concepts of safety management with the following objectives:

® | owering safety risk,
® Limiting worker exposure to hazards, and
® Protecting workers from the risk of injury.

The “hierarchy of controls,” also referred to as the “order of preference,” for example, provides guidance
on the value and reliability of safety practices in mitigating hazards. The hierarchy categorizes types of
controls based on their reliability and effectiveness. The figure below illustrates the hierarchy. Those types
of controls that are higher in the hierarchy are considered to be more reliable and more effective at
providing a safe work environment. As shown, it is best to eliminate the hazard if possible. Eliminating
the hazard will remove the risk from the site altogether.



If it is not possible to eliminate a hazard, a control that is lower on the list (substitution, engineering control,
etc.) may be used. Lowest on the list is personal protective equipment (PPE). If a lower-level control is
used, there is residual risk that remains which should be mitigated in some way. Multiple lower levels of
control at the same or different levels may be used to mitigate the residual risk, and provide redundancy
and therefore greater reliability. It should be remembered that taking no action (i.e., not implementing any
controls) will expose workers to uncontrolled risk of injury. Sometimes crews realize that the cost of
controlling a hazard maybe prohibitive, and more cost-effective alternatives should be selected. Similar
to the hazard identification phase it will be beneficial to receive feedback from different stakeholders to
identify control measures, and determine if there are other options available to perform the job. For
example, make changes to concrete block cutting procedures to allow cutting using wet methods that
eliminate silica dust versus using dry cutting methods that generate dust and create the need for
respirators.

Muost
wifective

Hierarchy of Controls

Suhuﬂlutlun

Phiysically remove
the hazard (PIX}

Replace
the hazard

=nNgine: ',i:.'. Isclate people
fram the hazard

Administrative &8 i Change the way
Controls people work

Protect the werker with
Personal Protective Equipmaent

Least

effective

Hierarchy of Controls (NIOSH, www.cdc.gov/niosh/topics/hierarchy/default.html)

NEW EMPLOYEE ORIENTATION (NEO)

What is NEO? NEOs are a focused safety training that all employees undergo on the first day of
employment to orient them to the site, site-specific hazards, and project-specific expectations related to
worker safety and health.

We have discussed the importance of training, best practices, the typical construction site hazards, and
control strategies. Workers new to the jobsite, regardless of their work experience, are at higher levels of
risk of injuries and fatalities. Hence, the NEO is the most critical element of the site training program. The
following sections will introduce various NEO design best practices and apply them using real-world case
scenarios

TARGET AUDIENCE

One of the first elements in the design of the NEO program is the target audience. Determining the target
audience will help create the content (topics) of the NEO training. The project team should ask the
question,


http://www.cdc.gov/niosh/topics/hierarchy/default.html

“Who should attend the NEO training?”

Do the project owner, visitors, vendors, and suppliers need to undergo NEO training? At a minimum, NEO
training should be administered to all new employees before their initial work assignment. Frequent
visitors to the site such as the project owner, architect/engineer, vendors, and suppliers should also be
required to go through the NEO training. New and returning workers to the site after a significant absence
should be oriented by their trainer for the site logistics and the new job hazards. Several construction
contracts (i.e., owner) dictate who shall receive NEOs. See sample contract language below.

“All personnel entering the site must attend NEO safety training. The contracting parties
(Owner versus GC or GCs versus Subs) shall agree to the NEO contents. NEO shall provide
information regarding all applicable laws and regulatory requirements and any required
site-specific information. All contractors shall ensure all personnel attend the defined
project NEO and prohibit project access to the work before completing the NEO.”

NEO TOPICS

Once the team determines the target audience of the NEO training, the next step is determining the major
topics and areas that should be part of the training. NEOs are site-specific and should not be a
comprehensive general/“boilerplate” training of general construction safety topics. Even today, some
companies use general safety video training that is outdated and definitely not site-specific; these types
of training should be avoided for NEOs.

As indicated above, the project should first and foremost focus on addressing site-specific topics.
Work activities and site conditions, and associated hazards vary from site to site. In addition, owners
and contractors commonly have specific policies that are above and beyond OSHA standards and
regulations. Ensure that the NEO content initially focuses on site-specific issues such as start time,
break time, lunchtime, smoking policies, toilet locations, parking, and any restrictions. For example:

Are workers allowed to carry their food or beverage into the building?

Since the site is close to a light rail track, what special training is needed?

o What are the challenges associated with working on a university campus, hospital
campus, etc.?

o What are hazards specific to the site that can lead to Serious Injuries and Fatalities
(SIF)?

In Washington State? several employees die each month from injuries or illnesses related to their work.
Many others are hospitalized, sometimes with injuries or illnesses that will persist for a lifetime. The L&l
website publishes information regarding these fatalities and injuries, and their causes. The NEO should
spend more time on serious exposures on that site that could lead to fatalities or serious injuries.

4 Washington State Department of Labor and Industries, Division of Occupational Safety and Health
(DOSH). Fatalities and Injuries. https://Ini.wa.gov/safety-health/safety-research/ongoing-projects/work-
related-fatalities-face. (Accessed January 4, 2022).



The project should create and use an NEO training checklist as an aid to ensure all site-specific safety
policies have been presented to the employee. The checklist should have an NEO acknowledgment
section that is signed by all the employees who completed the NEO training. The NEO checklist should be
archived as part of the project safety records.

Change the content periodically - How many contractors use the same NEO video from the 2000s? Some
workers, for example, work on more than ten sites in any given month. In this case, those workers who
work for large contractors with multiple job sites in the same geographic area are listening or watching
the same video every time the go from one project to the next. Try to be fluent with the training tools so
that the training does not lose its effectiveness.



Case Scenario #1

Credit: Anonymous

Case Objective: Review the brief description of a real-world construction project. Based on the knowledge
gained about NEOs, come up with a list of fifteen NEO topics.

Activity Goal: This activity is designed to improve your ability to identify specific hazards and topics to
include in NEO training for a construction project.

Activity: NEO Topics

Case Study: Construction is a hazardous industry. Workers on jobsites are regularly exposed to dangerous
conditions that could lead to an injury. The picture shows the demolition of a 1950s-era 3-story building to
start the construction of a skyscraper. The building project, located in the downtown area of a large city,
is a multi-story tower over a 5-story (60 ft) underground parking garage. The neighborhood surrounding
the site consists of commercial businesses and is extremely busy with high traffic volumes on the adjacent
city streets. The project footprint takes up the entire city block with city streets on four sides, including
light rail train service on two sides of the site.




NEO TRAINING AND WORKER DEMOGRAPHICS

All the workers and subcontractors who are part of the project should be contacted about the project NEO
requirements, location, orientation start time, and necessary documents that the workers must bring to the
orientation, such as drug testing cards and training certifications. We want to set the workers up for
success from the start of the project.

Training space setup is critical to the success of the orientation. The project must have a dedicated or
designated space to conduct NEOs, i.e., a conference room or a separate orientation trailer for larger
projects. The training space must include a sitemap, current status of construction progress, utility maps,
crane charts, etc., that makes it easier for the trainer to orient the workers to the site. These resources are
critical aspects of the training that make the NEOs site-specific. Some companies have used a walking
tour of the site to point out hazards. Using tools such as Building Information Modeling (BIM) to
communicate site-specific hazards can help workers understand the environment better and faster.

A project can show their care for workers based on how well the training space is heated and comfortable.
All NEO-related paperwork for the orientation should be sufficiently stocked, such as the orientation
checklist, knowledge assessment forms, alcohol and drug testing consent forms, maps to the nearest
occupational clinics and drug testing locations, etc. The trainer should be ready to make copies or scan
relevant training documentation shared by the workers.

The trainer should start the orientation with an informal survey of the worker’s demographic information,
such as experience, trade, company, and some other ice breakers (i.e., common information exchanged
that allows the trainer and employee to get to know each other). The survey will allow the trainer to get an
idea of the trainee’s experience, skills, and personality, and adapt the training quickly if needed. It also
provides time to understand if there are any language barriers and act accordingly during the training and
post-training.

The NEO is the first opportunity to show the employee that the project is committed to worker safety and
well-being. Hence, the project manager or owner representative should attend the NEO for a few minutes
to personally welcome the workers to the site and deliver their safety policy. For example, in a
pharmaceutical manufacturing facility project that will produce life-saving cancer treatment drugs, the
owner representative participated in all NEOs and communicated the facility's purpose. The message
increased worker motivation by making them realize that they are part of a special project.

Throughout the training, provide opportunities for trainees to ask questions concerning the site safety
and assigned work. Administer a test at the end of the orientation and follow up with remedial training if
needed. In addition to the acknowledgment form, designating a wall space in the trailer as an area to
express worker commitment to safety is another best practice. The wall should state the project safety
commitment and goals while asking the workers to join the efforts by signing at the bottom of the wall.
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Case Scenario # 2

Credit: Atkinson Construction

Case Objective: Review the brief description of a real-world construction project. Based on the
knowledge gained about NEOs, evaluate the characteristics of the new hires given the sample trainee
demographics. Generate a list of action items (including red flags) that you would focus on for this
group as they get introduced to your site.

Activity Goal: This activity is designed to improve your ability to evaluate a new employee cohort going
through NEOs, identify gaps, and make recommendations.

Activity: NEO follow-up items.

Case Study: The case comes from bridge construction to connect a state highway and an interstate
freeway. Improvements include building a new on-ramp, a new off-ramp, and a new flyover ramp.
Construction also includes adding traffic cameras, electronic signs for traveler notification, highway
advisory radio transmitters, and traffic data collectors to provide real-time traffic information for the
web and 5-1-1. The project includes a 43-foot-wide, 1,061-foot-long precast concrete segmental bridge.
The activity shown in the picture includes work on columns supporting column caps that require
worker access to build forms and ultimately pour concrete and set girders.
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Sample NEO Employee Cohort Demographics and Characteristics Training Matrix by Contractors showing employee demographics,
training type, and date of last training*

ID | Supervisor | Gender Preferred Exp. Safety Training Received
(Y/N) Language Rank Trade | rs) [ osATo OSHA-30 First Aid| Leadership
1T [N Male English Journeyman | Laborer 8 10/9/2021 10/11/2021] 10/9/2021 -
2 |y Male English Journeyman | Laborer 20 11/23/2021 - 10/24/2021 -
3 Y Female | English Journeyman | Carpenter 6 9/6/2021 - 11/8/2021 -
4 [N Male English Journeyman | Carpenter 18 7/10/2019 - 11/23/2021 -
5 N Female | English Journeyman | Laborer 1 6/6/2019 - 12/8/2021 -
6 |N Male Spanish Journeyman | Carpenter 6 9/4/2020 - 12/23/2021 -
7 | N Male Spanish Apprentice Carpenter 0 - - 1/7/2022 -
8 N Female | Spanish Apprentice Laborer 0 - - 1/22/2022 -
9 |v Male English Journeyman | Carpenter 18 | 10/20/2014 - 2/6/2022 11/5/2019
10 [N Male English Journeyman | Laborer 13 6/4/2011 - 2/21/2022 -

* For some certifications that have time limits, either state the due date or its time limit from last training to remind them that they are not expired.

For example, the certification period for First Aid is two years; Forklifts is three years, etc.
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NEOS - OTHER CONSIDERATIONS

The NEO should include a long-term development process designating a mentor to guide a new hire
through the project requirements and culture, and training plan. New hires should feel welcomed and
supported by the project community. Have a follow-up plan to track their progress. Tracking new hires’
progress can be in the form of verbal check-ins or formal tracking every few months after their NEO dates.

Establish a means to identify employees who have completed the NEO in the form of a badge or hard hat
sticker. In addition to the general site orientation, general contractors should require subcontractors to
deliver a short, but adequate supplemental trade-specific training to their workers. This training should
be documented in writing and the documentation retained on the site. Require subcontractors to create
a “buddy” system for “new” employees and assign them to work with a journeyman as a work partner.
Some companies have used a special-colored hard hat for identification of new employees for at least a
6-month period. The hard hat practice allows experienced workers and supervisors to recognize them and
coach them on the job safety guidance, which builds community. As the project site evolves, offering
refresher courses for current employees will be an excellent tool for safe behavior.

New Employee Orientation (Picture Courtesy of Turner Construction Company)
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Case Scenario# 3

Credit:

Case Objective: Review the brief description of a real-world construction project. Based on the
knowledge gained about NEOs, identify strategies to develop and implement a plan for successfully
integrating the new employee to the project site. For example, the plan may include mentor-mentee
pairings, long-term development, mentor selection with consideration of mentor abilities, how can
mentee ask questions, acknowledge the mentor’s inabilities, etc.

Activity Goal: This activity is designed to improve your ability to identify strategies to develop and
implement a plan for successfully orienting and integrating the new employee to the project site.

Activity: NEO follow-up strategies and tactics.

Case Study: The Skagit OSC project is a new 3-story 60,000 SF development located adjacent to the
Skagit Hospital Campus in Mount Vernon, WA. The estimated construction value is $30M with major
scope packages including the demolition of existing buildings, site preparation, shell / core construction,
interior tenant improvements, right of way improvements, and adjacent lot development for surface
parking. This new outpatient surgery center and medical office building will have four operating rooms,
three endoscopy suites, and one procedure room: diagnostic imaging and clinics totaling 62 outpatient
exam rooms in total.

Example # 1 Project Logistics Map
(Used by Permission from BNBuilders)
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Example # 2: Sample Project pictures
(Used by Permission from BNBuilders)
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Case Scenario # 4

Case Objective: Review the brief description of a real-world construction project. Based on the
knowledge gained about NEOs perform a new employee orientation training for a selected topic.

Activity Goal: This activity is designed to develop your ability to deliver a NEO.

Activity: Develop and deliver an NEO training.

Case Study: Use the case scenario # 3 as a continuation to complete this activity.

17



Self-Reflection Activity: Report three major takeaways from this training you will apply at your jobsites as
part of your job.
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