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Abstract 

The transportation system plays an important role in society and communities, enabling personal mobility, 

as well as freight movement, which is required to maintain the supply chain, ensure store shelves are 

stocked, and ensure the movement of medical supplies and other goods required for essential workers.  In 

the U.S., much of the roadway transportation system is maintained by local agencies; many of these local 

agencies also provide essential services such as trash collection and water services for the community.  In 

the U.S., workers that support critical infrastructure are considered essential workers and, in most cases, 

their work did not stop even when stay-at-home orders were issued during the recent Covid-19 pandemic.  

As true for most organizations, these agencies did not have detailed plans, hazard assessment or safety 

protocols for contagious illness outbreaks and as a result many agencies were not well prepared to properly 

protect worker health and safety.  This paper discusses the role and classification of essential workers in 

the U.S.; this is important since it has an impact on which workers continued to work during the pandemic 

and which workers ceased to work during stay-at-home orders.  This paper also documents how local 

agencies managed their on-going work during the pandemic, including results from a survey of local 

agencies during the height of the pandemic and four case studies describing innovative practices and 

challenges, as well as the information and materials needed to work effectively during the pandemic.  This 

paper also provides a discussion of activities that can be undertaken to prepare for any future contagious 

illness outbreak. 
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1. Introduction 

Local highway and street departments play an important role in the daily lives of all citizens, ensuring the 

transportation infrastructure is available to ensure personal mobility, as well as freight movement, which 

is required to keep store shelves stocked and ensure the availability of medical and other critical supplies.  

Many local street and highway departments also provide essential services such as trash and recycling 

services, which are vital for all citizens and for the community. Workers that support critical infrastructure 

were considered essential workers during the Covid-19 pandemic and in most cases the work of the local 

transportation agencies did not stop, even when stay-at-home orders were issued.   

Covid-19 has had a dramatic impact that has touched virtually every industry sector. The impact includes 

individual health and practices, community health, workplace practices, education, business, travel, supply 

chains, and local, regional, national and global economies. This paper documents survey results and 
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practices employed by local agencies.  The survey results were used to determine what information the 

local agencies needed and to provide support during the height of the pandemic. The best practices are 

illustrated through case studies and lessons learned.   

The survey reflects responses from local highway and street departments (a.k.a. local agencies) in the State 

of Indiana in the U.S.  The survey was implemented during the height of the pandemic to determine the 

local agencies’ greatest needs including how best to protect workers and continue operations.  The 

pandemic was unprecedented and differed significantly from other emergencies in terms of the duration, 

hazards and preparation; local agencies were asked if they had developed a plan for operations, had 

identified essential tasks, and had developed procedures to identify at-risk employees. Case studies of 

effective local responses to Covid-19 operations during stay-at-home orders were completed via virtual 

meetings with four local agencies.  These case studies resulted in useful information regarding how local 

agencies had adjusted their operating procedures to safely complete essential tasks.  The information from 

the survey, case studies, and findings from additional research regarding work procedures as published by 

health organizations and construction associations were quickly distilled into a set of best practices for 

operations and shared with local agencies to support operations.   

2. Essential Infrastructure Workers 

Transportation workers can be considered essential critical infrastructure workers as defined by the U.S. 

Department of Homeland Security [1].  Table 1 provides a summary of essential worker job responsibilities 

that are common for local agencies in the U.S. Operations and services include maintaining and repairing 

critical infrastructure, working construction, and supporting critical supply chains and critical infrastructure.  

In addition to transportation and logistics, some local agencies have responsibilities for water and 

wastewater and public works, which are also essential activities.   

Table 1. Summary of Essential Work Responsibilities 

System Essential Work Responsibilities 

Public Works and Infrastructure 

Support 

Workers who support the construction, maintenance, or rehabilitation 

of critical infrastructure 

 Workers who support the operation, inspection, and maintenance of 

essential public works facilities and operations 

 Workers personnel, who support operations that ensure, the availability 

of and access to needed facilities, transportation, energy, and 

communications through activities such as road and line clearing 

 Workers who support the effective removal, storage, and disposal of 

residential, industrial, and commercial solid waste and hazardous waste, 

including at landfill operations 

Transportation and Logistics Workers supporting or enabling transportation and logistics functions 

 Workers supporting operation of essential highway infrastructure, 

including roads, bridges, and tunnels 

 Mass transit workers providing critical transit services and performing 

critical or routine maintenance to mass transit infrastructure or 

equipment. 

Water and Wastewater Operations at Water and Wastewater Treatment Facilities 

 Repair of Water and Wastewater Conveyances 

 Performing required sampling or monitoring 

 Operational staff for water distribution and testing 

 Operational staff at wastewater collection facilities 

3.  Survey Results 

A survey of local agencies was initiated soon after stay-at-home orders were issued in the U.S. In the State 

of Indiana, most local agency tasks were considered essential work, although local agencies in some 

counties and cities ceased work during the shutdown, per the decisions of local officials.   
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Survey results are based on 50 responses from local agency supervisors.  Results indicate the most 

important Covid-19 topics are as follows (additional information shown in Figure 1). These are the topics 

that agency personnel said they would like additional information on. 

(1) Response to positive employee Covid test.  

(2) Interaction with the public.  

(3) Communication with employees.  

(4) Essential vs. non-essential work tasks.  

Local agencies also provided information regarding where they were getting resources to support workers 

during the pandemic. The following resources were most often used by local agencies:   

(1) The city or county.  In most cases, the local agency resides within the city or county. Use of city or 

county resources ensures consistency with local policies. During the pandemic, local policies 

sometimes varied significantly depending on the jurisdiction. 

(2) The U.S. Centers for Disease Control and Prevention.   

(3) The Indiana Local Technical Assistance Program (LTAP).  LTAP is an extension service for the State 

of Indiana to assist local agencies with resources for managing infrastructure.  Every state in the US 

has a Technical Assistance Program, but the size of the program and the reliance on the program 

varies significantly from state to state. 

The majority of local agencies (37 out of 50 representing 74%) were operating with a Covid pandemic plan; 

this plan was either based on the plan for the city or county, or was based on the activities within the street 

and highway department.  It is notable that almost twenty percent of local agencies (9 agencies 

representing 18% of respondents) did not have a plan and thought it would be useful to have a plan to 

guide their activities.  

There were a variety of concerns that arose while continuing to work during the pandemic shutdown. The 

top concerns included the following (all responses are shown in Figure 2): 

(1) Managing employee work shifts and work crew modifications.  It was important to try and reduce 

interaction between employees to reduce exposure, but maintain functional capabilities.  Reducing 

exposure was important to reduce exposure for individual employees, especially employees with 

secondary health issues or family members with secondary health issues.  Reducing exposure was 

also important to ensure entire workplace competencies would not be compromised.  For example, 

if all mechanics work in the same garage and are exposed to the virus, the agency may lose all the 

mechanics at once. 

(2) Human resource and legal issues.  Requiring essential workers to report to work when the rest of 

the county is shut down during stay-at-home orders presented potential challenges to supervisors 

and affected workers.  These considerations were amplified by daycare and school closings, as well 

as ambiguous and changing protocol regarding quarantine rules. 

(3) Safety of the workplace. Workplace safety is a top priority for all local agencies, and expansion of 

safety considerations to include health considerations presented additional challenges.  This was 

especially true during the height of the pandemic when there was significant uncertainty regarding 

transmission and preventative strategies such as masks. Program guidance for safety was 

exacerbated by changing mandates for mask use and related recommendations.  
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Fig. 1. Most Important Topics Related to Contagious Illness Outbreak 
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Fig. 2. Greatest concerns related to working under Covid restrictions 

 

Local agencies were asked about procedures to identify employees who were at higher risk due to Covid.  

The majority of agencies had a framework  to identify at-risk employees; the agencies had either developed 

these at the agency level or they relied on the city or county system to support these efforts.  

4. Case Studies 

Interviews with four local agency supervisors were conducted to get more information about how local 

agencies responded to the pandemic and supported worker health while maintaining operations.  From 

these interviews, short case studies were developed to highlight effective work procedures that could be 

shared with other local agencies.  Some of the key findings are noted below.  

4.1. Limit worker exposure by reducing shift size 

Work crew modifications were implemented to reduce potential exposure.  At one agency, the agency 

transitioned from one shift each week (pre-pandemic) to two shifts that alternated each week.  This work 

crew modification reduced the number of people each person was exposed to, which increased safety.  This 

change also increased the likelihood that workers would be available to carry out essential functions.  

Splitting the work crews into smaller shifts and reducing overlap between shifts reduced the possibility that 

all workers would get sick at the same time, which would disrupt the agency’s ability to carry out essential 

functions. When working with split shifts, capabilities of each worker were considered, so that each shift 

group had someone that could safely operate all necessary equipment during the week. 
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4.2. Adapting Work Duties and Schedules to Accommodate Employee Constraints 

There were a variety of considerations that affect shift assignments and on-going scheduling.  In addition 

to considerat0ion of workplace needs such as capabilities of each employees, it was necessary to consider 

the needs of individual employees, including scheduling and health considerations. In some cases, 

employee shift assignments reflected requirements for childcare drop-off and pickup.  Since there was no 

in-person school during stay-at-home orders, some schedules needed to be modified to accommodate 

home schooling.  In other cases, employee health considerations affected assignments.  Employees who 

were more vulnerable due to age or health conditions were assigned to duties that could be done alone 

and did not require close interaction with other employees. All employees, particularly those who were 

more vulnerable, may choose to take breaks and eat lunch outside rather than in the break room, which 

also reduces exposure. 

4.3. Electronic Bidding Eliminate Face-to-Face Bid Openings   

Many local agencies have traditionally had a requirement that construction and other bids be opened in 

person, which resulted in numerous people coming to the bid opening.  Electronic bidding moves all of the 

bid submissions and bid activities online, which significantly reduces face-to-face interaction.  In most cases, 

the transition to electronic bidding was implemented at no direct cost to the city, since the vendor providing 

the electronic bid capability recovers their costs by charging for downloads and for bid submittals.   

4.4. Smartphone Clock-In Improves Productivity and Reduces Congestion near Time Clock 

Many agencies traditionally required workers to clock in using a standard time clock.  This results in 

congestion at the time clock since workers must clock in and out every day.   To minimize congestion for 

clocking in, one local agency worked with their information technology department to allow remote clock-

in via smartphones.  Workers were able to clock in from the site of their first assignment rather than the 

agency time clock.  For example, workers who were mowing a park or a school first thing in the morning 

would report directly to that park or school, and clock in from that location. This also improved productivity 

since the workers clocked in at the job location rather than coming into the main office first.  

5. Best practices 

To support the local agencies, a series of best practices were developed based on the local agency needs 

as determined by the local agency survey.  The best practices utilized information from health organizations 

and construction associations.  The construction focused best practices are provided below.  In some cases, 

these national best practices align closely with the case studies describing tactics that local agencies have 

taken.   

5.1. Field work considerations  

A common issue amongst local agencies was recording employee time worked for the purpose of 

calculating weekly earnings. Rather than have workers clock in directly at the agency local headquarters, it 

was useful for workers to report directly to their first field location.  This reduces congestion at the central 

location (and reduces interaction amongst employees) and increases efficiency by reducing travel time.  

While some local agencies use electronic methods for clock-in (such as a smart phone app that allows 

remote clock-in from any location with GPS), other local agencies confirm attendance throughout the day 

by having supervisors visit the work sites.  

In some cases, the public would approach workers doing field work, distracting them from their work and 

exposing them to the public.  Some agencies also found it helpful to remind the public that workers in the 

field have a job to do, and questions about service should be handled via the phone or the internet, rather 

than via conversations with employees working in the field.  These reminders for the public can be shared 

via the internet, newsletters (including e-newsletters), and other channels.  



 Proceedings of the Creative Construction e-Conference (2022) 036 
 

Sustainable Construction, Health and Safety  277 

5.2. Limit worker exposure  

Limiting worker exposure to others is an important way to reduce the spread of a contagious illness and 

there are a variety of ways to help reduce worker exposure.  Worker exposure can be limited by modifying 

work schedules, compartmentalizing work crews, reducing multi-person jobs (when possible), and 

modifying work space to ensure each person can keep an adequate distance from others.  Modifying 

employee arrival times, break times, and departure times can reduce close contact and interactions 

between employees, and thus limit employee exposure to contagious illness. Modifying arrival times may 

also accommodate the extra time required for employee health screenings, such as a temperature check 

and brief questionnaire regarding symptoms.   Having employees arrive in a staggered approach limits the 

number of people waiting in one area at any given time [2].  Shift changes may also be appropriate, 

including the composition of each shift, the timing of the shift, and increasing the number of locations 

where workers report for their shift to reduce congestion.  

Many local agencies implemented shift changes. There are multiple ways to split up shifts and utilize new 

locations for employee arrival. For example, workers could rotate on a weekly basis with two full-time shifts 

of workers. Each crew reports to work on alternate weeks, cutting in half the number of people at work on 

any given day. This strategy may be especially useful if work is focused on the most essential tasks, and 

other duties are postponed.  Another option for high exposure jobs is to implement 4-day work weeks to 

reduce the number of days that have everyone at work (AIHA, 2020).   

With any new schedule changes or other changes to accommodate social distancing and crew separation, 

it is important to notify all employees of their new schedule. It may be helpful to provide workers with 

graphics to illustrate the changes; visuals may be easier to reference and may help all workers understand 

the new system. It is also helpful to provide the reasoning behind the schedule change, and emphasize that 

it is intended to support their safety, which is most important. Changes in schedule can be confusing, and 

may present other challenges such as childcare arrangements. 

5.3. Reduce crew size 

Another precautionary measure to limit worker exposure is to divide employees into smaller work crews. 

The purpose of these smaller crews is to limit the number of people each worker is exposed to and to 

ensure that work can continue if an outbreak does occur within the agency. The interaction of each 

employee is limited to other members of their crew; everyone still practices appropriate physical distancing 

and avoids having any contact with members of other crews.   When dividing the workforce into crews, 

ideally, each crew would have a breadth of skill sets, and range of experience levels.  Distributing people 

with specific skills to all crews helps ensure that if there is an outbreak in one crew, other crews will not be 

affected and operations can continue. It is best to keep crew sizes small to limit the exposure of all 

employees. 

It may also be helpful to consider whether there are any employees who are at a higher risk due to medical 

conditions or personal circumstances.  It may be appropriate to have vulnerable employees perform 

individual tasks, rather than work with a crew (even if the crew is small).  Agencies can have employees 

provide the results of a self-assessment in which case they self-identify as being at higher risk without 

disclosing why their risk is elevated.  

5.4. Limit Workers in Small Areas 

Another important way to prevent illness spread is to limit the number of workers in a small work areas, 

including breakrooms, vehicles, and small offices.  For construction work, there are often needs to transport 

employees via vehicle to and from the jobsite.  Limiting vehicle sharing will help to reduce worker exposure. 

If possible, it is preferable to have only one person per vehicle, and avoid ride sharing.  If ride sharing is 

necessary, separate passengers as much as possible, and make sure all passengers wear face coverings 

and open the windows to increase ventilation [3].   
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5.5. Cross-train teams   

Cross-training workers for additional job functions will support essential operations with a reduced work 

force. After identifying the essential tasks, assess the capabilities of employees and each work crew to 

identify the skills needed (and missing) in each work crew, as well as employees with the required skill who 

can provide cross-training. Employees should consider this an opportunity (rather than an obligation) and 

it should be presented as such.  Benefits to cross training extend beyond the continuation of work if an 

outbreak occurs; cross-training provides lasting benefits and enable employees to learn new skills, and be 

more productive. Cross training also allows workers to conduct a variety of tasks which reduces physical 

and mental fatigue associated with doing the same repetitive work [4].  

5.6. Job Hazard Analysis 

Job hazard analysis is an important activity to identify activities that present the greatest risk. The results of 

job hazard analysis ensure resources and appropriate modifications can be focused on activities that 

present the greatest risk.  It is important to involve employees during the job hazard analysis process. 

Involving employees is important since employees have direct knowledge as front-line workers; it is also 

important because employees are more likely to support and implement result changes that result from 

the process if they were involved. In this case, the job hazard analysis focuses on the risks associated with 

the spread of a contagious illness [5].  

6. Conclusion 

The Covid-19 pandemic presented a variety of challenges for local agencies tasked with maintaining local 

infrastructure and other essential duties.  This paper documents the challenges that local agencies faced, 

provides insight into the issues through survey results, and identifies innovative solutions through case 

studies and best practices.  Documenting the issues of the pandemic is useful for historic purposes, as well 

as to provide a resources in the future when agencies must deal with working through a contagious illness.  

Some agencies have been very innovative and changed their approach to employee health and the 

workplace.  For example, the Indiana LTAP has taken the initiative to include training on contagious illnesses 

as part of their annual snow plow training since the flu season overlaps with snow season.   
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