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Health Trak: A participatory model for intervention on ergonomic and other 

health hazards in construction 

Bryan Buchholz and Susan Moir 

Construction Occupational Health Project, Department of Work Environment, University of 

Massachusetts Lowell, One University Avenue, Lowell, MA 01854, USA 

ABSTRACT: Health Trak is a participatory approach that involves construction workers and 

management, as well as occupational health researchers, in identification, evaluation and control 

of health hazards. Each eight-week Health Trak cycle has three key components: 1) participatory 

committee meetings with worker and contractor representatives, 2) toolbox meetings with 

workers on-site, and 3) participant observation. Ergonomic hazards, such as those that may lead 

to musculoskeletal disorders, were the primary focus of Health Trak, though sanitary facilities 

and noise were other health issues that were covered. Five Health Trak cycles were completed as 

part of this project. In the first cycle, the participants identified the lack of sanitary facilities as 

the health hazard for study. Though an intervention was not implemented, the efforts of this 

committee have had a profound impact on the local industry. In the second cycle, the committee 

focused on ergonomics and was somewhat successful in implementing interventions to control 

manual material handling hazards. The third cycle examined ergonomic hazards associated with 

the assembly of gang forms for concrete structures. The Committee delineated numerous 
" 

hazards associated with this operation and also proposed many potential solutions. One of these 

solutions, improving laydown areas for materials and equipment, was implemented. The fourth 

cycle was unique, as it focused on noise. It was more of a focus group discussion of hearing 

protection rather than a true application of the participatory methodology. No intervention was 

implemented. The fifth cycle was similar to the third, this time examining hazards associated 

with a large stage of reiterating concrete structure construction operations. Like in the third 

cycle, the Committee delineated numerous hazards associated with this operation and also 

proposed many potential solutions. Two of the proposed solutions were developed further: 1) a 

box to be used as a platform for work above shoulder height and 2) a plywood walkway for 

working on rebar mats. The box was implem~nted, but, because of numerous obstacles, the 
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walkway was not. Similar walkways have been observed on other sites. The results showed that 

Health Trak had one very important strength and one very important limitation. The major 

strength was the ability of the committee to identify hazards and propose potential interventions 

to control the identified hazards. This was primarily the result of having stewards and foremen 

on the committees. The major limitation of Health Trak was the inability of the process to get 

controls implemented. The primary barrier appears to be the culture of construction where no 

one seems willing to take ownership of improving health. The workers have the knowledge but 

feel they do not have the power and are willing to put up with the status quo. The managers have 

the power but are unwilling to spend money unless they feel it is necessary. 

I. INTRODUCTION 

Construction workers are at great risk to injury, disability and early death as a result of 

exposure to health and safety hazards at work (Center to Protect Workers Rights 1993). The 

broad goal of this research project was to reduce the incidence and prevalence of injuries and 

illnesses to construction workers. The barriers to this objective are not primarily technological, 

but cultural and organizational. A wide range of possible interventions is available to be 

introduced at the industry, contractor and individual levels (Schneider 1996). These 

interventions include: technological changes, improved personal protective equipment, and 

administrative reforms. The imminent question is not so much what to change, but how to 

change and who will affect that change. 

Ringen et al. (1995) cite several characteristics which make construction unique, including 

multiple employers, short-term employment and the ever-changing nature of the construction 

workplace and its hazards. A compelling body of literature contends that successful introduction 

of ergonomics into the workplace is preconditioned on participation by the affected workers (e.g. 

Gjessing et al. 1994; Schurman et al. 1994). Standard participatory methods are too long and too 

slow to respond to the rapidly changing construction worksite (Moir and Buchholz 1996). Rapid 

appraisal uses popular education and participatory techniques in an intensive, systematic and 

semi-structured method carried out by a team composed of outside researchers and a . 

representative cross-section of the affected population to enter a research setting, do assessment, 

and introduce and evaluate interventions in the shortest feasible time ( e.g. Chambers 1993; 

2 



Murray 1994). In this study, rapid appraisal and participatory methods were combined in the 

design of Health Trak to address the uniqueness of construction. Results from this project have 

been presented at two conferences: I) the International Ergonomics Association 13th Triennial 

Congress (Moir et al. 1997) [ Appendix A] and 2) the Second International Conference of CIB 

Working Commission W99 (Buchholz et al. 1999) [Appendix B]. 

II. PARTICIPATORY :METHODOLOGY 

Each Health Trak cycle is conducted over eight weeks and utilizes three key components: I) 

Participatory meetings of Health Trak committees composed of 3-4 workers, the contractor 

safety representative, and other on-site personnel responsible for production; 2) Toolbox 

meetings involving larger groups of workers; and 3) Participant observation, focus group 

meetings and interviews with workers and contractor representatives. These three components 

are integrated and function concurrently during the cycle (Figure I). 

Health Trak 
Participatory 

Research 
continuous 
forB weeks 

ealth Trak: 
Committee 
Meetings 
1 perweek 

Participatory meetings are held with worker 
representatives, including union stewards and foremen, 
·and contractor representatives, including the site safety 

represel)~ative and possibly a field engineer. 

, Participant observation methods 
include observation, interviews 
and focus groups with workers -

~d man~gern~_nt. 

Toolbox meetings are conducted 
with on-site personnel to 

! disseminate and gather 
lnfQrmalion d.uring the cy~le. 

Figure 1. Interaction of the three components of a Health Trak cycle. 
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1. Health Trak committee meetings. Participation on the committee involves attendance at a 

weekly one-hour meeting, which consists of participatory learner-centered activities, designed to 

identify and/or solve problems through eliciting the experience of the participants in a group 

process. These activities include risk mapping of hazards in the workplace, team building 

exercises, communications skill development, storytelling, role plays and other psychomotor 

methods for learning and sharing knowledge. As part of each committee meeting, participants 

design a data collection instrument with which to survey co-workers in the week following the 

meeting. For example, when participants conduct risk mapping in the Health Trak committee 

meeting to identify hazards in the workplace, they then take the risk maps with them at the end of 

the meeting and survey their co-workers. The feedback from this survey is reviewed and 

evaluated at the next Health Trak meeting. The committee meetings are divided into four steps 

during the eight-week cycle: 

a. Problem identification and definition (weeks 1-2). The objective of these sessions is to 

identify problems with the health component of the current health and safety program. The 

product of these two weeks is a written definition of the identified health problem, which 

serves as the "research question" for the participants and will be the focus for the remainder 

of the Health Trak cycle. 

b. Analysis of hazards and strategies for intervention (weeks 3-5). The objectives of 

these weeks are to analyze the written research problem and to develop strategies for 

intervention. Participants conduct a needs assessment, which is used to assess their current 

health and safety working conditions relevant to the defined research question, envision 

possible solutions, and assess potential strategies for change, in order to move from the 

present conditions to their desired conditions. The product of these sessions is possible 

interventions that address the research question. 

c. Implementation of proposed intervention (weeks 6-7). Participants will prioritize 

interventions and introduce them at the worksite. The product of these sessions will be the 

intervention and its evaluation. 

d. Evaluation by participants (week 8). Impact and outcome measures for evaluation 

include self-assessment by participants of the Health Trak process and their participation in 
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it, evaluation of changes in the health and safety program, a review of injury data for the 

eight-week period, and evaluation of the effectiveness of the intervention. 

2. Health Trak toolbox meetings. At least once a week during each eight-week cycle, a 

Health Trak researcher conducts a Health Trak participatory "toolbox meeting" for a group of 

workers not participating in the Health Trak Committee. Toolbox meetings are 10-15 minute 

lectures ( often having a safety component) held on many construction sites before work in the 

morning. The focus of these toolbox meetings is the research question defined in the committee 

meeting. A checklist is used by a researcher to identify immediate problems and track the 

perceptions of changes and response from this larger group of workers. Results of the toolbox 

meetings are reported to the Health Trak committee for its review and action. 

3. Health Trak participant observation. Researchers also spend 1-2 days per week on the site 

using participant observation, interviews and informal focus groups, to collect data about 

conditions and perceived changes by labor and management during the Health Trak cycle. 

III. EVALUATION OF PARTICIPATORY METHODOLOGY 

Qualitative and quantitative evaluation occurs at multiple levels: 

1. Surveys of Health Trak committee members. A survey is administered to each participant 

before and after each Health Trak cycle. Participants are asked to quantitatively and qualitatively 

evaluate their workplace health and safety program and the perceived changes that occur as a 

result of Health Trak. 

2. Quantitative assessment of hazards pre- and post-intervention. Interventions are evaluated 

using appropriate ergonomic risk assessment methods. These include structured ergonomic job 

analyses (Keyserling et al. 1991), ergonomic checklists, and PATH, a work-sampling based 

ergonomic job analysis method (Buchholz et al. 1996). 

3. Qualitative analysis of data collected during each Health Trak cycle. Qualitative 

evaluation is conducted at the end of each cycle using data collected from committee meetings, 

toolbox meetings and participant observation. Data include: data from the committee meetings, 

in the form of transcripts, notes and artifacts from participatory activities; the results of 

participatory field work conducted by participants in the Health Trak committee; checklists from 

toolbox meetings; trend in injury data, including OSHA 200 logs, workers' compensation data, 
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and Health Trak injury logs; and data collected by researchers in meetings or on-site through 

participant observation. Outcomes include changes in the perceptions of Health Trak 

participants and other employees regarding the effectiveness and responsiveness of the health 

and safety program and changes in exposure to hazards. 

4. Site walk-throughs by external occupational health and safety experts. Experts in health 

and safety ( e.g. construction safety consultants, union safety staff, state and federal health and 

safety professionals) conduct site walk-th.roughs and give written evaluations oftbe health and 

safety programs on these sites. 

5. Evaluation by an advisory board An advisory board is convened twice a year to review 

and evaluate Health Trak. This board consists of representatives from the participating 

contractors and unions and experts in occupational health and safety, participatory research, rapid 

appraisal methods, and evaluation research. 

IV. RESULTS 

During the course of this research, five Health Trak cycles have been completed. The Boston 

Central Arteryffhird Harbor Tunnel (CAif) construction project has been the site for these 

research activities. The CA/Tis currently the largest on-going public works project in the United 

States. The construction project is comprised of numerous individual sites, each with its own 

general contractor, as well as many smaller sub-contractors. The Massachusetts Highway 

Department is the project owner and they have hired a firm to manage the project, which 

oversees all aspects of the construction. 

4.1 Results of Cycle 1 

The first Health Trak cycle [Appendix C] was held on a site constructing an elevated portion 

of the Central Artery construction project. A planning meeting was held with the site safety 

representative, the contractor's corporate safety representative and the assistant resident engineer 

from the Central Artery project construction management firm and the first cycle began within a 

month. The Health Trak Committee was composed of a carpenter, an operating engineer, two 

laborers, the site safety representative and a field engineer. 
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The weekly Health Trak committee meetings went as planned, with the curriculum specifics 

unfolding week-to-week. The committee decided during week three that the lack of sanitary 

facilities on site would be the hazard to prioritize for intervention. The site in question had only 

portable toilets and, more importantly, no facilities to wash and change before lunch or leaving 

the site. The next four weeks were spent attempting to develop and implement an intervention 

for this hazard. Two separate proposals for intervention were developed: one involving 

connection to the city sewer (-$150,000) and one using a holding tank (-$50,000). Two 

obstacles to implementation were identified: the contractor's concern for cost and acceptable area 

practice (i.e. sanitary facilities are not normally provided on construction sites). Despite 

meetings with the contractor, construction manager and owner, the intervention was never 

implemented. This hazard has continued to be a topic in other Health Trak cycles. The hope for 

the future is that, at a minimum, the owner will include the need to address the hazard in the bid 

specifications for new sites on the Central Artery. 

In this cycle, the weekly toolbox meetings were used primarily as a communication tool to 

provide information on the status of Health Trak. Future cycles will attempt to use toolbox 

meetings as training and education sessions. Both production constraints and requirements for 

other safety training limit time for this purpose. In addition, more on-site worker involvement 

will be solicited. 

The committee communicated well and labor/management/researcher barriers were not 

apparent. The committee members were performing research early in the cycle, which 

underscores this productive relationship. Because an intervention was not successfully 

implemented and because of the nature of the health hazard, quantitative assessments were not 

performed. The surveys of workers on the site indicated an increase in awareness of health 

hazards. The comparison of the pre- and post-cycle evaluations by the independent health and 

safety expert showed a similar result indicating that this Health Trak cycle had a positive 

influence on site. 

4.2 Results of Cycle 2 

The second Health Trak cycle [Appendix D] was held on a utility relocation site on the 

Central Artery construction project. An orientation meeting was held with the site safety 
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manager and the cycle began shortly thereafter. The Health Trak Committee was selected by the 

site safety manager and was composed of a laborer steward, a laborer, an operating engineer, the 

site safety manager and the owner's environmental health and safety representative. 

Representatives from the owner's occupati_onal health clinic observed at five meetings on a 

rotating basis. 

The researchers made a conscious effort to steer the committee towards an ergonomic 

intervention in this cycle. This was explained to the committee in the first meeting, along with 

the broader goal of creating a general process for reducing health-threatening exposures. The 

weekly Health Trak committee meetings went as planned, with the curriculum specifics 

unfolding week-to-week. In the second week, the committee identified lifting oxygen-acetylene 

canisters, repetitive shoveling, pressure from rushing their work, and general exposures to dust, 

noise, fumes, and hot temperatures as important exposures occurring on their site. During the 

next two meetings, they decided to implement interventions to reduce exposure during manual 

materials handling tasks. The controls they decided to use were to increase the nwnber of 

manual materials handling aids on site, to improve housekeeping and to improve work surfaces. 

Through the participatory process, hand trucks, work surface improvements, and wheel wells 

were identified as feasible controls. Two hand trucks were purchased at once and the work 

surface improvements also began immediately. Wheel wells were designed for use during lifting 

and lowering materials from/to the jacking and receiving pits. However, the redesigned wheel 

wells were never completed. 

Although ergonomics was focused on during this cycle, sanitary facilities were also an issue, 

as they were in the first cycle. The committee actually recommended that a hand washing station 

be the fust control implemented and though the committee did not spend a lot of time on this 

issue, the laborer steward worked with the safety manager to create a prototype. Simultaneously, 

the project owner mandated washing facilities for all Central Artery sites, and lavatories for 

permanent work areas. 

In this cycle, researchers communicated with the 70 other workers on site through the weekly 

toolbox meetings. These meetings were used to provide limited ergonomic training and to 

provide information on the status of Health Trak. The researchers also conducted participant 
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observations, including interviews and focus group meetings, with workers and contractor 

representatives. 

The evaluation by the committee members indicated that the committee and toolbox 

meetings were successful. The members thought Health Trak was a method that they could 

adapt and continue to use on their site. The surveys of workers on the site did not show any 

significant changes in workers' perceptions of health hazards. The comparison of the pre- and 

post-cycle evaluations by the independent health and safety expert showed an increased 

awareness of hazards from manual materials handling. 

4.3 Results of Cycle 3 

Prior to commencing the third Health Trak cycle [Appendix E], the contractor and 

researchers identified pre-job activity planning as an area that could be strengthened through 

increased worker involvement. The contractor wanted to work on activity planning in an 

operation that would be repeated several times; researchers wanted to work on an operation 

where ergonomic hazards currently existed, but could be reduced through the introduction of 

worker-generated interventions. For these reasons, the contractor and researchers decided to 

conduct a Health Trak cycle to reduce ergonomic hazards associated with concrete formwork 

assembly. In this Health Trak cycle, the Committee met once a week and included a laborer 

steward, a carpenter steward, a general foreman, a concrete engineer and the site safety engineer. 

In order to identify potential ergonomic hazards associated with formwork assembly, the 

Committee members then spent several weeks creating a "Risk Map" of this operation. This 

process consisted of three steps: 1) drawing maps of materials, equipment and tools they used in 

formwork assembly, 2) identifying ergonomic risk factors associated with the operation, and 3) 

generating ideas for possible solutions to eliminate or reduce these hazards. Hazards and 

potential solutions were developed for seven tasks in formwork assembly: 1) truck unloading, 2) 

laydown areas, 3) gang form assembly, 4) placing of the gang form, 5) bracing installation, 6) 

building bulkheads and 7) putting ties in. From this list of hazards and possible solutions to 

improve concrete formwork assembly, the Committee chose to focus on improving laydown 

areas (areas where form materials, tools, and equipment are stored on site) during the remainder 
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of the Health Trak cycle. The Committee's action items focused on planning and getting needed 

materials, setting up and laying out the area, and maintaining the area. 

As for the specific interventions recommended by the Committee, one particular intervention 

deserves special attention: grading of work areas. In both this cycle and others, workers 

frequently raise unlevel surfaces as a commonly accepted hazard that can be easily solved. Non­

graded areas can affect both work productivity and can impact the extent of other ergonomic 

hazards on site (for example, it is difficult to erect a waist-level worktable if the ground below is 

uneven). In this Health Trak cycle, researchers observed a front-end loader as it graded and then 

graveled a laydown area; an apparently simple fix to a pervasive problem on many construction 

sites. 

This Health Trak cycle was moderately successful in terms of identification and introduction 

of interventions to reduce ergonomic hazards in formwork, as well as in the process of involving 

workers in a joint labor-management committee to address health hazards on site. The Health 

Trak Committee was extremely proficient in identifying potential solutions for formwork 

assembly as a whole and laydown area organization in particular. The two previous Health Trak 

cycles had not been as successful in this regard. Researchers attribute this Committee's success 

in this cycle to two possible factors: 

1. Strong and experienced Committee members. In response to lessons learned from previous 

Health Trak cycles, researchers attempted to bring a committee together consisting of "stronger" 

members, such as stewards and foremen. Researchers reasoned that this group of workers would 

have more ability to implement interventions; a less anticipated outcome is that this group had a 

vast base of practical knowledge that enabled them to generate a more comprehensive list of 

controls from prior work experience. 

2. Predetermined agenda of formwork. Also in response to previous Health Track cycles, the 

focus of the Health Trak committee has narrowed over time. In the first cycle, participants were 

given the task of improving any health issue on site; in the second they were given the task of 

improving any ergonomic hazard(s) on site. This time, the Committee's original directive was to 

improve an ergonomic hazard associated with formwork assembly. By narrowing the focus of 

the Committee, they appeared to be more successful in plunging right in to hazard identification 

and remediation through a very rich and detailed risk mapping exercise. 

10 



The primary conclusion from this cycle of Health Trak is that eight weeks is too short. The 

Health Trak Committee identified numerous hazards in formwork assembly, as well as potential 

solutions for these hazards. The committee implemented one of these solutions, improving the 

laydown areas for this operation. However, there were numerous potential solutions that were 

never implemented because of the lack of time. When there is limited time for implementation 

of solutions, the solutions tend to be "quick fix" solutions in order to meet time deadlines. They 

are not necessarily the best solutions. 

The approach to Toolbox Meetings in this cycle differed from the previous two cycles in that 

researchers did not take the lead in meetings, but attended these meetings as participant 

observers. Stewards and foreman took ownership of ergonomic topics in their meetings, 

resulting in natural dialogues among workers about their work environments and how to improve 

hazards on site. The researchers were pleased that a previously less-successful part of the Health 

Trak research design, Participant Observation, was better integrated into this cycle than in past 

cycles. This was particularly true with respect to Committee members reporting back on toolbox 

meetings and Committee members participating in the site laydown area walkthrough that was 

conducted in Week 6 of the cycle. 

4.4 Results of Cycle 4 

The fourth Health Trak cycle [Appendix F] was unusual because the contractor defined the 

hazard before the start of the cycle. In this case, management requested a specific focus on noise. 

The cycle therefore ran for only five weeks, skipping the first three weeks normally used to 

identify hazards. This Health Trak cycle involved eight stewards from six trades and five safety 

professionals from the contractor in a five-week series of discussions, interviews, and 

observations. 

At the first committee meeting, participants decided that this cycle would focus on 

controlling noise in construction of the East Bound side of the highway. They decided that this 

portion of the site would be more appropriate than the West Bound side because workers were 

erecting decking on the East Bound side, a noisy operation, while on the West Bound side they 

were still erecting walls. 
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Discussions centered on the hierarchy of controls. This principle of occupational health 

states that hazards should be eliminated or controlled at the source when possible, with controls 

in the path secondary and personal protective equipment a last resort for cases where elimination 

or control is not feasible. Based on the questions, opporturuties, and obstacles addressed during 

Health Trak, researchers developed these recommendations for feasible reduction of noise 

exposure at this site: I) Incorporate noise reduction into activity planning; 2) Incorporate 

informal noise monitoring into site walk-throughs; 3) Keep an ongoing record of noise 

monitoring results; 4) Deliberately seek out the noisiest areas and operations on site, and monitor 

those; 5) Use monitoring results to identify, post, and enforce "noise perimeter zones" and the 

maximum exposure time within high noise areas; 6) Ensure that workers receive hearing 

protection devices with Noise Reduction Ratings adequate for the sound levels they are exposed 

to; and 7) Institute administrative procedures to tie PPE checkout to equipment checkout (i.e. use 

a written policy to check out both muffs and plugs with bar locking equipment). Researchers 

then developed a simple, user-friendly protocol for calculating noise perimeter zones and 

maximum allowable exposure times. 

A major goal of the Health Trak discussions was to work within the Hierarchy of Controls. 

Researchers encouraged members to focus first on elimination and engineering controls, then 

move to administrative controls. They recommended using PPE only if other controls could not 

eliminate the hazard at the source. In this cycle, most of the committee argued that no 

elimination or engineering controls were feasible and that they could only improve PPE. This 

led to what a researcher called the "vicious circle of construction and research", in which 

researchers propose technical solutions, construction people give reasons why they can not be 

done, and everything spirals back down again to PPB. However after discussion, participants did 

recommend job rotation (limiting the length of time any one worker can stay in a noisy area), 

which is an administrative control and managers agreed to contact manufacturers about the 

possibility of adding muffling to heavy equipme~t in addition to what is currently installed. 

Health Trak Committees include a majority of workers in order to compensate partly for the 

imbalance of resources between workers and managers. In this cycle, only one of five committee 

meetings actually included more workers than managers. Two of the meetings included just one 

worker. Only the operating engineers steward was able to attend all five meetings. Other 
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stewards attended only one or two meetings. In some cases, stewards said they had not been 

informed of meetings. However, the stewards who did attend any given meeting participated and 

discussed the issues seriously. A researcher observed that stewards on this site act like 

traditional building trades stewards who take an active role in overseeing working conditions. 

Workers also had fairly limited control over the Health Trak process in this cycle. Management 

chose the location and the hazard of focus. Researchers chose the study design. Workers entered 

a process already designed by others. On the other hand, workers influenced the selection of 

noise sources to examine. Although researchers repeatedly raised the question of compressors as 

a noise source, workers did not see them as a major problem. 

During the last committee meeting participants shared what they liked about the process and 

what they would like to change. Several participants agreed that the discussions had helped them 

think more about hearing protection and continue the process of improving this protection on 

site. They appreciated researchers showing them aspects of their work that they were not aware 

of and giving them the opportunity to see the site with new eyes. Participants had no specific 

suggestions for changing the Health Trak process. 

4.5 Results of Cycle 5 

Based on injury and illness data, the COHP researchers and the contractor's safety director 

agreed that the goal of the fifth Health Trak cycle [Appendix G] would be to develop and 

implement ergonomic controls to reduce workers' exposure to risk factors commonly associated 

with strain and sprain injuries. The cycle focused on a large stage of reiterating concrete 

structure construction operations. In addition, management was begirnring to employ a new 

project management software into there procedures and the utility of incorporating ergonomic 

information into the planning of this stage was viewed as an advantage. To achieve this goal, 

two objectives were defined: 1) Recognize, evaluate, and control risk for ergonomic injury to the 

crews on this stage and 2) Expand the contractor's Activity Plan to include recognition and 

abatement of ergonomic hazards. 

The Activity Plan (AP) is one of the contractor' s existing tools for anticipating and/or 

reacting to identified risks. Written by safety management, the AP annotates the anticipated risks 

and links them with prescribed solutions. All necessary tools and equipment to complete the 
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tasks are also listed in the AP. The safety management considers the AP to be a working 

document primarily used by foremen as a field guide to crew safety in a given operation. 

During the first three Health Trak meetings, the Committee members (four stewards from 

thr~e trades and two site safety personnel) reviewed and discussed ergonomic risk factors. From 

these discussions, a list of hazards was developed. The Committee members considered it 

unfeasible to address many traditionally accepted risk factors for musculoskeletal disorders. For 

example, the idea of establishing a lifting limit or guideline was discussed at length during one 

Health Trak meeting, but the Committee concluded that these interventions would be impossible 

to implement on-the-job or to incorporate into an Activity Plan. Based on the discussions about 

ergonomic risk factors, the Committee focussed its attention on three tasks of concern to them 

that they believed could be redesigned: 1) inserting rebar; 2) chipping concrete spills; and 3) 

walking on rebar mats. 

Of the three tasks that the Health Trak Committee members discussed, they developed and 

attempted to implement job-specific interventions for two: 1) a raised platform for Ironworkers 

inserting rebar and 2) a plywood walkway designed to be placed over a rebar mat. The third task 

of concern, chipping concrete overflows and working in tight spaces, was discussed during the 

second Health Trak Meeting and put aside because the Committee members felt that no changes 

could be made to the way the job was done. Concrete form overflow was identified as a major 

ergonomic hazard for Laborers, as their task is to chip away the overflow to create a smooth edge 

to the slab. The only viable intervention was to eliminate the hazard at its source by preventing 

the overflow before it occurs. Researchers presented the Committee with a checklist that could 

be used to ensure that the form is constructed properly to prevent the overflow. 

The interventions that were discussed as potential ways of alleviating worker exposure to 

awkward postures in all job tasks included job rotation and taking breaks. The Committee 

members claimed that efforts are made to encourage job rotation when possible (limitations 

included production pressure, inability to plan ahead due to unforeseen work and overtime). In 

addition, the Committee members agreed that workers can take breaks whenever they need to. 

Committee members pointed to the booming economy as being primarily responsible for this 

"freedom". 
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Health Trak Committee members suggested building an "Ironworker Platform" during the 

first committee meeting. This intervention was designed to reduce the risk of strain to the 

shoulder oflronworkers inserting "Dowel-By-Screw-in" (DBS) with both the hands and elbows 

over shoulder height. The idea was simply to raise the height of the worker to eliminate 

overhead work. Due to the nature of the task, the Ironworker steward believed that significant 

risk for musculoskeletal strain could be prevented with this intervention. Inserting DBS rebar 

involves lifting, holding and manipulating #11 rebar dowels, which weigh 5.3 pounds per foot. 

The two lengths of dowels used on this site were 11.5 and 14 feet long, weighing 61 and 74 

pounds, respectively. Two people were required to handle this material, and therefore, two 

platforms were needed. By describing this task to the Committee members, the Ironworker 

steward was able to work directly with the Carpenter representative to design the intervention. 

The Committee members agreed that the platform should essentially be a box, closed in on all 

sides, large enough for one worker to stand on, and tall enough to provide relief from the 

overhead work. As a result of the direct communication between the Ironworker and Carpenter 

stewards, the Carpenters built two boxes out of 2" x 12" lumber and l" plywood and fashioned it 

with a rope handle. The platforms as built (20" x 20" x 11 ") raised the surface on which the 

Ironworkers would stand while they inserted DBS into the slurry wall by 11 inches. This 

reduced the distance between the lower mat, where the worker stood, and the two higher rows of 

DBS to 70 and 77 inches. This was a definite improvement, but a six-foot tall worker would still 

be reaching overhead on the highest inserts. 

The second intervention developed by the Health Trak Committee was a plywood walkway 

to be placed over rebar mat. Stable footing is an issue due to the work that was required to be 

done while walking or standing on the rebar mat. The Committee's intent was that the plywood 

walkway be used by the Carpenters and Laborers during form construction to prevent ankle 

sprains and leg and groin contusion that result from falls through the rebar mat. The Health Trak 

Committee struggled to clarify and delineate the methods and use of the plywood walkway, and 

thus to facilitate and standardize its usage. The Health Trak's proposed plywood walkway was 

not accepted because it was seen as an obstruction to the Ironworkers' task of completing the 

rebar mat. Although Committee members claimed that walkways were "used all the time", it 

was believed that "Ironworkers didn't want a walkway". A second barrier to the successful 
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design of a walkway was the Committee's inability to develop a plan for its easy use during 

concrete pours. The final, and most important, barrier to the implementation of this intervention 

was the Ironworker foreman's resistance to the idea, insisting that the walkway was an 

obstruction to the Ironworkers' tasks during the concrete reinforcement operation. While the 

Committee members had discussed this specific issue--that the walkway may hinder the 

Ironworkers--the Ironworker steward on the Committee felt that it would be easy enough to 

move out of the way, and that the benefits to the other trades outweighed the inconvenience to 

the Ironworkers. However, the final decision about the use of the intervention fell to the 

foreman, who was not a member of the Committee. 

The Committee members reviewed and approved new items for the contractor's Activity 

Plan. These items described the use of the two interventions the Committee had developed. 

These items were passed on to the contractor's safety officers for inclusion in the AP. Repeated 

discussions about the use of the AP on-the-job kept coming to the same conclusion, the AP's 

should be shared with the workers and enforced by the foremen and safety officers. However, 

the members of the Committee had not received copies of the AP, and they felt that for large 

crews, there was no good way to review its contents with the workers. Though the Activity Plan 

seems to be the only tool for diffusion of health and safety ideas on site, it is not viewed as 

practical. In addition they will have no impact if they are not used. 

V. SUMMARY AND CONCLUSIONS 

Health Trak, a participatory model for intervention in construction that involves construction 

workers and management, as well as occupational health and safety researchers, has been used to 

reduce the risk of injuries and illnesses for construction workers. It has three key components: 1) 

participatory meetings with worker and contractor representatives, 2) toolbox meetings with 

workers on-site using a checklist which is designed to collect data on worker-identified hazards, 

and 3) participant observation methods including observation, interviews and focus groups with 

workers and management. 

A total of five Health Trak cycles have been completed. The first two Health Trak cycles 

provided considerable information, which allowed the process to be greatly improved in the later 

three cycles. These two cycles were also very different from each other. In the first cycle, the 
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committee was ambitious, but had no real decision-making authority. They wanted to tackle big 

issues, but were not successful in generating real change. In the second cycle, the committee was 

more passive and was only willing to take on small issues. They were moderately successful in 

developing interventions around these issues, but because the issues were small, they had onlr a 

minor impact on exposure to potential health risks. The fourth cycle was unique with its focus 

on noise. It was more of a focus group discussion of hearing protection, without any real 

intervention implemented. The third and fifth cycles were by far the most productive, showing 

both the strengths and limitations of the method. In both of these cycles, the Committee was 

excellent at delineating hazards and proposing potential solutions, but in both cases they were 

only moderately successful at implementing the proposed solutions. 

Formative analysis of qualitative data from these cycles has provided these significant 

findings: 

1. A strong committee is needed to generate real lasting change. Stewards and foreman play 

key leadership roles on site and are responsible for the day-to-day negotiations that resolve the 

constant contradictions arising between production pressure and safety and health. The 

participation of stewards and foremen, as well as involvement of a management representative 

with decision-making authority, will produce a strong Health Trak Committee capable of 

improving health conditions on site. 

2. The scope of the goals for each cycle has to be laid out in advance and in proper 

perspective. If the goals are too large, the committee will be unsuccessful; if the goals are too 

small, they will have little impact. 

3. The Health Trak Committees were excellent at identifying health hazards, as well as 

proposing potential solutions for these hazards. They were not as good at implementing 

solutions. This is likely due to the culture of construction and may be hard to overcome. 

4. In general, communication is poor on a construction site. This is true of communication 

between trades and communication between shifts. During the Health Trak Committee meetings, 

there was good collaboration among the stewards and foremen across trades in the development 

of intervention ideas. On the other hand, the Health Trak process did not foster communication 

across shifts. An intervention developed on one shift was dismantled by the next shift for the 

materials, because no information on its use was provided to the second shift. 
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5. Toolbox meetings did not prove to be an important component of Health Trak. These 

meetings were used differently in each Health Trak cycle depending mostly on the contractor 

involved. In some cases, they were used to provide information on the Health Trak cycle to non­

committee member workers or to provide ergon~mics training. In other cases, the foremen and 

stewards took ownership of the toolbox meetings and the researchers attended the meetings as 

participant observers. 

6. Participant observation was a very important part of Health Trak. It was the primary 

source of data for evaluation of both the Health Trak process and the interventions that were 

implemented. A number of other evaluation methods are included in the Health Trak process. 

Some of these were used more successfully than others: 

a. Surveys of Health Trak committee members. In practice, this was performed very 

informally, so only qualitative data resulted. 

b. Quantitative assessment of hazards pre- and post-intervention. This should be the 

primary method for evaluating any implemented intervention and was used for a number of 

interventions. Unfortunately, not all of the interventions that were implemented had obvious 

job analysis methodologies for hazard quantification. 

c. Qualitative analysis of data collected during each Health Trak cycle. Qualitative 

evaluation was conducted at the end of each cycle using data collected from committee 

meetings, toolbox meetings and participant observation. Data in these qualitative analyses 

included: notes and artifacts from the committee meetings; the results of participatory field 

work conducted by participants in the Health Trak committee; and data collected by 

researchers in meetings or on-site through participant observation. Because of the shortness 

of each Health Trak cycles trends in injury data from various sources, such as OSHA 200 

logs and workers' compensation data, were not examined. 

d Site walk-throughs by external occupational health and safety experts. A health and 

safety expert conducted site walk-throughs both before and after the first two Health Trak 

cycles. The information obtained during these walk-throughs did not prove to be very 

valuable, so the process was discontinued for later cycles. 

e. Evaluation by an advisory board. An advisory board was convened twice during the 

development of Health Trak and once following completion of the third cycle. This board 
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consisted of experts in occupational health and safety, participatory research, rapid appraisal 

methods, and evaluation research. Representatives from the participating contractors and 

unions were also invited to participate. This board served to review and evaluate the Health 

Trak .process and was instrumental in fine tuning some of the research methodologies. 

Health Trak had one very important strength and one very important limitation. The major 

strength was the ability of the committee to identify hazards and propose potential interventions 

to control the identified hazards. This was primarily the result of having stewards and foremen 

on the committees. The major limitation of Health Trak was the inability of the process to get 

controls implemented. The primary barrier appears to be the culture of construction where no 

one seems willing to take ownership of improving health. The workers have the knowledge but 

feel they do not have the power and are willing to put up with the status quo. The managers have 

the power but are unwilling to spend money unless they feel it is necessary. 
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Health Trak: A Participatory Model for 
Intervention in Construction 
Susan Moir, Bryan Buchholz and Joel Garrett 
Construction Occupational Health Project, Department of Work Environment, University of 
Massachusetts Lowell, One University Avenue, Lowell, MA 0I 8S4, USA 

1, Introduction 
Construction workers ~ at great risk to injury, disability and early death as a result of 

exposure to health and safety haz.ards at work (Center to Protect Workers Righ~. 1993). The 
broad goal of the proposed research project is to reduce the incidence and prevaience of 
injuries and illnesses to construction workers. The barriers to this objec~ve are not primarily 
technological; but cultural and organizational. A wide range of possible interventions are 
available to be introduced at the industry, contractor and individual levels (Schneider, 1996), 
including: technological changes; improved personal protective equipment; and 
administrative reforms. The imminent question is not so much what to change, but how to 
change' and who will affect that change. 

Ringen et al. (1995) cite several characteristics which make construction unique, including 
multiple employer,;, short-term employment and the ever-changing nature of the construction 
workplace and its hazards. In this.study, rapid appraisal and participatory methods are 
combined in the design of ''Health Trak'' to address the uniqueness of construction. A 
compelling body of literature contends that successful introduction of ergonomics into the 
workplace is preconditioned on participation by the affected workers ( e.g. Gjessing et al., 
1994; Schurman et al., 1994). Rapid appraisal ~es popular education and participatozy 
techniques in an intensive, systematic and semi-structured method carried out by a team 
composed of outside researchers and a representative cross-section of the affected population 
to enter a research setting, do assessment, and introduce and evaluate interventions in the 
shortest feasible time (e.g. Chambers, 1993; Murray, 1994). 

2. Participatory Methodology 
Health Trak is developed around eight-week cycles, which utilize three key components: 

l) Participatory meetings of Health Trak committees composed of3-4 workers, the contractor 
safety representative, and other on-site personnel responsible for production; 2) Toolbox 
meetings.involving larger groups of workers; aJid 3) Participant observation, focus group 
meetings and interviews with workers and contractor representatives. 

1. Health Trak committee meetings. Participation .on the committee involves attendance at 
a weekly one-hour meeting, ~hich consists of participatozy learner-centered activities, 
designed to identify and/or solve problems through eliciting the experience of the participants 
in a group process. These include risk mapping of hazards in the workplace, team building 
exercises, communications skill development, stozytelling, role plays and other psychomotor 
methods for learning. and sharing knowledge. As part of each committee meeting, participants 
design a data collection instrument with which to survey co-workers in the week following the 
meeting. For example, when participants conduct risk mapping in the Health Trak committee 
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meeting to identify hazards in the workplace, they then talce the risk maps with them at the 
end of the meeting and survey their co-workers. The feedback from this survey is reviewed 
and evaluated at the next Health Trak meeting. The committee meetings are divided into four 
steps during the eight-week cycle: 

a. Problem identification and definition (weeks 1-2). The objective of these sessions is 
to identify problems with the current health and safety program. The final product is a 
written definition of the identified health problem, which serves as the "research question" 
for the participants and will be the focus for the remainder of the Health Tralc cycle. 

b. Analysis of hazards and strategies for intervention (weeks 3-5). · The objectives of 
these weeks is to analyze the written research problem and to dev~lop s1rategies for 
intervention. Participants will work through a needs assessment, which is used to assess 
their current health and safety working conditionnelevant to the defined research question, 
their visions of solutions, and their assessment of potential strategies for change, in order to 
move from the present conditions to their desired conditions. The product of these sessions 
is possible interventions that address the research question. 

c. Implementation of proposed intervention (weeks 6-7). Participants will prioritize 
interventions and introduce them at the work.site. The product of these sessions will be the 
intervention and its evaluation. 

d Evaluation by participants (week8). Outcome measures include self-assessment by 
participants of the Health Trak process and their participation in it, evaluation of changes 
in the health and safety program; a review of injury data for the eight-week period, and 
evaluation of the effectiveness of the intervention. 
2. Health Trak toolbox meetings. At least once a week during each eight-week cycle, a 

Health Tralc researcher conducts a Health Trak participatory "toolbox meeting" for a group of 
workers not participating in the Health Trak Committee. Toolbox meetings are 10-15 lectures 
( often having a safety component) held on many construction sites before work in the 
morning. The focus of these toolbox meetings is the research question defined in the 
committee meeting. A checklist is used by a res~archer to identify immediate problems and 
track the perceptions of changes and response from this larger group of workers. Results of 
the toolbox meetings are reported to the Health Trak committee for its review and action. 

3. Health Trak participant observation. Researchers also spend 1-2 days per week on the 
site using participant observation, interviews. and informal focus groups, to collect data about 
conditions and perceived changes by labor and management during the Health Trak cycle .. 

3. Evaluation of Participatory Methodology 
Qualitative and quantitative evaluation occurs a~ multiple levels: 
I. Surveys of Health Trak committee members. A survey is administered to each 

· participant before and after each Health Trak cycle. Participants are asked to quantitatively 
and qualitatively evaluate ~eir workplace health and safety program and the perceived · 
changes that occur as a result of.Health Trak. 

2. Quantitative assessment of hazards pre- and post-intervention. Interventions are 
evaluated using appropriate industrial hygiene and ergonomic risk assessment methods such 
as: . air sampling, noise dosimetry. vibration exposure assessment, and ergonomic job analysis. 

3. Quantitative comparisons of injury and illness data. Injury .and illness data, including 
OSHA 200 and first-aid logs, workers' compensation claims and the Health Trak injury log, 
are collected from each contractor for the duration of its participation in Health Trak and are 
analyzed for trends. Comparisons are also made with similar data collected from non.:. 
participating CO!)tra.ctors wh? perform nearly identical work. 
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4. Evaluation by an advisory board An advisory board is convened twice a year to review 
evaluate Health Trak. This board consists of representatives from the participating contractors 
and unions, experts in occupational health and safety, participatory research, rapid appraisal 
methods, and evaluation research. 

5. Qualitative analysis of data collected during each Health Trak cycle. Qualitative 
evaluation is conducted at the end of each cycle using data collected from committee 
meetings, toolbox meetings and participant observation. Data include: data from the 
committee meetings, in the form of transcripts, notes and artifacts from participatory 
activities;.the results of participatory field work conducted by participants in the Health Trak 
committee; checklists from toolbox meetings; injury data, including OSHA 200 logs, 
workers' compensation data, and Health Trak injury logs ; and data collected by researchers in 
meetings or on-site through participant observation. Outcomes include changes in the 
perceptions of Health Trak participants and other employees regarding the effectiveness and 
responsiveness of the health and safety program and changes in exposure to haz.ards. 

6. Site walk-throughs by external occupational health and safety experts. Experts in health 
and safety ( e.g. construction safety consultants, union safety staff, state and federal health and 
safety professionals) conduct site walk-throughs and give written evaluations of the health and 
safety programs on these sites. 

4.Summary 
Health Trak, ~ participatory model for intervention in construction that involves 

construction workers and management, as well as occupational health and safety researchers, 
is being used to reduce the incidence and prevalence of injuries and illnesses for construction 
workers. It has three key components: 1) participatory meetings with worker and contractor 
representatives, 2) toolbox meetings with workers on-site using a checklist which is designed 
to collect data on worker-identified haz.ards, and 3) participant observation methods including 
observation, interviews and focus groups with workers and management · 
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ABSTRACT; Health Trak is a participatory approach that involves construction workers and 
management. as well as occupational health researchers, in identification, ev.aluation and 
control of health hazards. Each eight-week Health Trak cycle has three key components: 1) 
participatory committee meetings with worker and contractor representatives, 2) toolbox 
meetings with workers on-site, and 3) participant observation. Ergonomic hazards, such as 
those that may lead to musculoskeletal disorders, are the current focus of Health Trak. Two 
Health Trak cycles have ~n completed to date. In the first cycle, the participants identified 
the lack of sanitary facilities as the health hazard for study. Though an intervention was not 
implemented, the efforts of this committee have bad a profound impact on the local industry. 
In the second cycle, the committee focused on ergonomics and was successful in implementing 
interventions to control manual material handling hazards. 

1 INTRODUCTION 

Construction workers are at great risk to injury, disability and early death as a result of 
exposure to heaHh and safety h'azards at work (Center to Protect Wprkers Rights 1993). The 
broad goal of this research project is to reduce the incidence and prevalence of injuries and 
illnesses to construction workers. The barriers· to this: obj~tive are not primarily 
technological, but cultural and organizational., A wide range of possible interventions is 
available to be introduced at the industry, ~ontractor and individual levels (Schneider 1996). 
These interventions include: t~hnological ·changes, improved personal protective equipment, 
and administrative refonns. The imminent question is not so much what to change, but how to 
change and who will affect that change. 

}!Jiigen et·al. (199.S).cite several characteristics which make construction unique, including 
muJfiple employers, short-term employment and the ever-cpanging nature of the con1Jtruction · 
workplace· and its hazards: 1n· this study, -rapid appraisal and participatory methods. are. 
combined in the design of Health · Tntlc to address the uniqueness of construction. A 
compelling body of literature contends that successfui introduction of ergonomics· into the 
workplace is preconditioned on participation by the affected workers (e.g. Gjessing et al. 1994; 
Schurman et al. 1994). Rapid appraisal uses popular education and participatory techniques in 
an intensive, systematic and semi-structured method carried out by a team composed of outside 
researchers and a representative cross-section of the affected· population to enter a research 
s~tting, do assessment, and introduce and evaluate interventions in· the shortest feasible time 
(e.g. Ch!l.fllbers 1993; Murray 1994). 
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2 PARTICIPATORY METHODOLOGY 

Each Health Trak cycle is conducted over eight weeks and utilizes three key components: 1) 
Participatory meetings of Health Trak. committees composed of 3-4 workers, the contractor 
safety representative, and other on-site personnel responsible for production; 2) Toolbox 
meetings involving larger groups of workers; and 3) Participant observation, focus group 
meetings and interviews with workers and contractor representatives. These three components 
are integrated and function concurrently during the cycle (Figure 1). 

1. Health Trak committee meetings. Participation on the committee involves attendance at a 
weekly one-hour meeting, which consists of participatory learner-centered activities, designed 
to identify and/or solve problems through eliciting the experience of the participants in a group 
process. These activities include risk mapping of haz.ards in the workplace, team building 
exercises, communications skill development. storytelling, role plays and other psychomotor 
methods for learning and sharing knowledge. As part of each committee meeting, participants 
design a data collection instrument with which to survey co-workers in the week following the 
meeting. For example, when participants conduct risk mapping in the Health Trak committee· 
meeting to identify hazards in the workplace, they then take the risk maps with them at the end 
of the meeting and survey their co-workers. The feedback from this survey is reviewed and 
evaluated at the next Health Trak meeting. The committee meetings are divided into fouC' steps 
during the eight-week cycle: 

a. Problem identification and definition (weeks 1-2). The objective of these sessions is 
to identify problems with the health component of the current health and safety program. 
The product of these two weeks is a written definition of the identified .health problem, 
which serves as the "research question" for the participants and will be the focus for the 
remainder of the Health Trak cycle. 

b. Analysis of ha'l.llrds and strategies for intervention (weeks 3-5). The objectives of 
these weeks are to analyze the written research problem and to develop strategies for 

Particlpan! observation methods 
. Include obseivalion, Interviews­
~ aoo focust""""" ,v,ttn'woikers-, . . ... an'«1 fu-;;;fgemefrt. : 

Toolbox meetings llfll conducted 
with on-site personnel lo 

' ' . >\ dls:semlnate and gather ~ 
.lflfomiaiioo' during the cycle. 

Figure I. lnteracllon of the three components of a Health Trak cycle. 

712 



intervention. Participants conduct a needs assessment, which is used to assess their current 
health and safety working conditions relevant to the defined research question, envision 
possible solutions, and assess potential strategies for change, in order to move from' the 
present conditions to their desired conditions. The product of these sessions is possible 
interventions that address the research question. 

c. Implementation of proposed intervention (weeks 6-7). Participants will prioritize 
interventions and introduce them at the worksite. The product of these sessions will be the 
intervention and its evaluation. 

d. Evaluation by participants (week 8). Impact and outcome measures for evaluation 
include self-assessment by participants of the Health Trak process and their participation in 
it, evaluation of changes in the health and safety program, a review of injury data for the 
eight-week period, and evaluation of the effectiveness of the intervention. 
2. Health Trak toolbox meetings. At least once a week during each eight-week cycle, a 

Health Trak researcher conducts a Health Trak participatory "toolbox meeting" for a group of 
workers not participating in the Health Trak Committee. Toolbox meetings are 10-15 minute 
lectures (often having a safety component) held on many construction sites before work in the 
morning. The focus of these toolbox meetings is the research question defined in the 
committee meeting. A checklist is used by a researcher to identify immediate problems and 
track the perceptions of changes and response from this larger group of workers. Results of the 
toolbox meetings are reported to the Health Trak committee for its review and action: 

3. Health Trak participant observation. Researchers also spend 1-2 days per week on the 
site using participant observation, interviews and informal focus groups, to collect data about 
conditions and perceived changes by laoor and management during the Health Trak cycle. 

3 EVALUATION OF PARTICIPATORY tvffiTHODOLOGY 

Qualitative and quantitative evaluation occurs at multiple levels: 
1. Surveys of Health Trak committee members. A survey is administered to each participant 

before and after each Health Trak cycle. Participants are asked to quantitatively and 
qualitatively evaluate their workplace health and safety program and the perceived changes 
that occur as a result of Health Trak. 

2. Quantitative assessment of hazards pre- and post-intervention. Interventions are 
evaluated us~ng appropriate ergonomic rjsk assessment methods. These include structured 
ergonomic job analyses (Keyserling et aL 1991), ergonomic checklists, and PATH, a work­
sampling based ergonomic job analysis method (Buchholz.et al. 1996). 

3. Qualitative analysis of data collected during each Health Trak cycle. Qualitative 
evaluation is conducted at the end of each cycle using data collected from committee meetings, 
toolbox meetings and participant · observation. Data include: data from the committee 
meetings, in the form of transcripts, notes and artifacts from participatory activities; the results 
of participatory field work conducted by participants in the Health Trak committee; ch~l;lists 
from toolbox meetings; trend in injury data, including OSHA 200 logs, workers' compensation· 
data, and Health ·Trak ·injury logs; and data collected by researchers in meetings· or· on-site 
through participant observation. Outcomes include changes in the perceptions of Health Trak 
participants aµd· other employees ~egarding the effectiveness and responsiveness of the health 
and safety program and changes in exposure to hazards. · 

4. Site walk-throughs by external occupational health and safety experts. Experts in health 
and safety (e.g. construction safety consultants, union safety staff, state and federal fiealth and 
safety professionals) conduct site walk-throughs and give written evaluations of the health and 
safety programs on these sites. · . . · · 

5. Evaluation by an advisory board. An advisory board is convened twic~ a year to review 
and evaluate Health Trak. This board consists of representatives from the participating 
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contractors and unions and experts in occupational health and safety, participatory research, 
rapid appraisal methods, and evaluation research. 

4 RESULTS TO-DATE 

The Boston Central Artery/Third Harbor Tunnel (CAIT) construction project has been the site 
for these research activities. The CAif is currently the largest on-going public works project 
in the United States. The construction project is comprised of numerous individual sites, each 
with its own general contractor, as well as many smaller sub-contractors. The Massachusetts 
Highway Department is the project owner and they have hired a firm to manage the project, 
which oversees all aspects of the construction. 

4.1 Results of Cycle J 

The first Health Trak cycle was held on a site constructing an elevated portion of the Central 
Artery construction project. A planning meeting was held with the site safety representative, 
the contractor's corporate safety representative and the assistant resident engineer from the 
Central Artery project construction manager and the first cycle began within a month. The 
Health Trak Committee was composed of a carpenter, an operating engineer, two laborers, the 
site safety representative and a field engineer. 

The weekly Health Trak committee meetings went as planne<l, with the curriculum specifics 
unfolding week-to-week. The committee decided during week three that the lack of sanitary 
facilities on site would be the hazard to prioritiz.e for intervention. The site in question had 
only portable toilets and, more importantly, no facilities to wash and change before lunch or 
leaving the site. The next four weeks were spent attempting to develop and implement an 
intervention for this hazard. Two separate proposals for intervention were developed: one 
involving connection to the city sewer (-$150,000) and one using a holding tank (-$50,000). 
Two obstacles to implementation were identified: the contractor's concern for cost and 
acceptable· area practice (i.e. sanitary facilities are not · normally provided on construction 
sites). Despite meetings with the contractor, construction manager and owner, the intervention 
was never impl.emented. We have continued to work on solutions to this hazard, with the hope 
that, at a minimum. the owner will include the need to address the hazard in the bid 
specifications for new sites on the Central Artery. · 

In this· cycle, ·the weekly toolb·ox meetings were used primarily as a communication tool to 
provide information on the status of Health Trak. Future cycles will attempt to use toolbox 
meetings as training and education sessions. Both production constraints and requirements for 
othe.r safety training limit time for this purpose. In addition, more on-site worker involvement 
will be solicited. 

The committee communicated well and labor/management/researcher barriers were not 
apparent. " ·The commi~ members were performing ·research early in ... the cycie, which 
·underscores this productive · relati9nship. Because an intervention was ,not . s~ccessfully 
implemented and because·of the nature· of the health hazard, quantitative assessments were not 
performed. The surveys of workers. on the site indicated an increase in awareness of h~th 
hazards. The comparison of the pre- and post-cycle evaluations by the independent health and 
safety expert showed a similar result indicating that this Health Trak cycle had a positive 
influence on site . 

. · 4.2 Results of Cycle 2. 

The second Health Trak cycle was held on a utility relocation site on the Central Artery 
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construction project. An orientation meeting was held with the site safety manager and the 
cycle began shortly thereaijer. The Health Trak Committee was selected by the site safety 
manager and was composed of a laborer steward, a laborer, an operating engineer, the site 
safety manager and the owner's environmental health and safety representative. 
Representatives from the owner's occupational health clinic observed at five meetings on a 
rotating basis. 

The researchers made a conscious effort to steer the committee towards an ergonomic 
intervention in this cycle. This was explained to the committee in the first meeting, along with 
the broader goal of creating a general process for reducing health-threatening exposures. The 
weekly Health Trak committee meetings went as planned, with the curriculum specifics 
unfolding week-to-week. In the second week, the committee identified lifting oxygen­
acetylene canisters, repetitive shoveling, pressure from rushing their work, and general 
exposures to dust, noise, fumes, and hot temperatures as important exposures occurring on 
their site. During the next two meetings, they decided to implement interventions to reduce 
exposure during manual materials handling tasks. The controls they decided to use were to 
increase the number of manual materials handling aids on site, to improve housekeeping and to 
improve work surfaces. Through the participatory process, hand trucks, work surface 
improvements, and wheel wells were identified as feasible controls. Two hand trucks were 
purchased at once and the work surface improvements also began immediately. Wheel wells 
were designed for use during lifting and lowering materials from/to the jacking and receiving 
pits. However, the redesigned wheel wells were never completed. 

Although -we focused on ergonomics during this cycle, sanitary facilities were also an issue, 
as they were in the first cycle. The committee actually recommended that a hand washing 
station be the first control implemented and though the committee did not spend a lot of time 
on this issue, the laborer steward worked with the safety manager to create a prototype. 
Simultaneously, the project owner mandated washing facilities for all Central Artery sites, and 
lavatories for permanent work areas. 

In this cycle, researchers communicated with the 70 other workers on site through the 
weekly toolbox meetings. These meetings were used to provide limited ergonomic training 
and to provide infonnation on the status of Health Trak. The researchers also conducted 
participant observations, including interviews and focus group meetings, with workers and 
contractor representatives. · · 
· The evaluation by the committee members indicated that . the committee and toolbox 

meetings were successful. The members thought Health Trak was a method that they could 
adapt and continue to use on their site. The surveys of workers on the site did not show any 
significant changes in workers perceptions of health hazards. The comparison of the pre- and 
post-cycle evaluations by the · independent health and safety expert showed an increased 
awareness of hazards from manual materials handling. 

. . 
5 SUMMARY AND CONCLUSIONS 

Heai'th Trak, a partic~patory model for inter:vention in construction that inv.olves construction 
workers and management, as well as occupationiµ health and safety i:esearchers, is being used 
to reduce the 'risk of injuries and ·illnesses for construction workers . . It has three· key 
components: I) participatory meetings with worker and contractor representatives, 2) toolbox 
meetings with workers on-site using a checklist· which .is designed to collect data on worker­
identified hazards; and 3) participant observation methods including observation, interviews 
and focu~ ~eups with workers and management~ . 

The first two Health Tnµc cycles were different from eac;:h· other . . In the first cycle, the 
committee was ambitious, but had no rea1· decision-making authority. · They wanted to tackle 
big issues, but were not successful in generating real change. In the second cycle, the 
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committee was more passive and was only willing to take on small issues. They were 
moderately successful in developing interventions around these issues, but because the issues 
were small, they had only a minor impact on exposure to potential health risks. 

Formative analysis of qualitative data from these two cycles has provided two significant 
findings: 

1) A strong committee is needed to generate real lasting change. Stewards and foreman 
play key leadership roles on site and are responsible for the day-t0-0ay negotiations that 
resolve the constant contradictions arising between production pressure and safety and health. 
The participation of stewards and foremen, as well as involvement of a management 
representative with decision-making authority, will produce a strong Health Trak Committee 
capable of improving health conditions on site. 

2) The scope of the goals for each cycle has to be laid out in advance and in proper 
perspective. If the goals are too large, the committee will be unsuccessful; if the goals are too 
small, they will have little impact. 

Our efforts to-date have given us an early indi~tion that this participatory methodology 
will work in construction. Future Health Trak cycles will be model~ using these two findings. 
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Preface 

While injuries in the construction industry have appeared to decline in recent years, this 
industry continues to be one of the most hazardous in the United States. In 1993, 
construction had the highest occupational injury incidence rate at 12.0 per 100 full-time 
workers (US Department of Labor, 1993). The industry also fias some of the highest 
workers' compensation costs. Many organizational and economic factors contribute to 
the difficulty of reducing the injury rates. Two major factors are the ever-changing 
workplace and workers who frequently move fromjobsite to jobsite (Schneider, 1995). 

In 1992, the Construction Occupational Health Project (COHP) of the Work Environment 
Department at the University of Massachusetts Lowell was established to address these 
high injury rates and the difficult-to-study work environment. The COHP utilizes many 
different research methodologies, including exposure assessment, epidemiology and 
intervention. One ofits intervention activities is Health Trak. Health Trak is an eight­
week participatory research project designed to enhance workers' and contractors' 
capacity to identify and.remedy health hazards .. For the ·purposes .of this report, Health 
Trak defines health hazards as cumulative work exposures that exhibit a negative health 
outcome over time. · 

Health Trak operates using participatory research methods that are "learner-centered," 
which were developed in the field of education. They have been adapted to research 
under the names of participatory action research (PAR) and action res~ch (AR) .. P~ 
studies combine research and intervention in single studies and transform research subjects 
into participants in the process. · · 

Participatory approaches for redu~ing occupational health risks ~e used in many different 
industries, but they are new to construction. In a participatory approach to occupational 
health research, worker and contractor representatives (insiders) and researchers 
(outsiders) are seen as possessipg complementary ~ds of expertise that are coordinated 
in a co~learning. role (Elden, 1983). A premise is that the likelihood of successful risk 
reduction increases because worker experience offers a better understanding of problems 
and their solutions. Since it is inherently difficult as outsiders to solve an insjder' s · 
problem, Health Trak foc4,ses on the development, implementation, and evaluation of a 
participatory method. 

Health Trak will be conducted 12 times over a three year period. Each cyclc{consists of 
an eight.:week process where workers ·and ~ntractor representatives work together to . 
reduce health risks at their site. Each cycle has three key components, which ·are shown in 
Figure 1. The first coniponent is the. Health Trak°,Committee, which must be made tip of a 
numerical majority of non-management personnel. . These m~ting's are one hour each 
week for each of the eight weeks. ResC¥ch~rs facilitate t~e ~eetings-while the ·committee 
members work toget~er .on activities. that relate to the pfocess. The second key · . 
component is the weekly toolbox meetings, which are 15 minute meetings pne day each 
week. The site's entire workforce:attend~ these meetings. Res~chers use these 
meetings to collect data and distribute infonnation about the proces·s. ·Participant 
observation - the .third key component - includes observations, interviews, ·and focus 
group activiti~s' with workers· and contractor repre~entatives. ·~his. is to solicit feedback 



from workers and contractor representatives that may not be directly involved with the 
committee and also to gain trust, which is critical in a participatory process. 

Figure 1. Health Trak Cycle 

While the three key components are performed over the eight-week process, they are 
structured toward Health Trak' s four phases. These phases are: 

1. . Problem identification and definition. · 
2. Analysis of hazards and strategies for interven~ion, 
3. Implementation of proposed intervention. and . 
4. Ev":1uation by parti(?ipants. 

. ' . . 
During the problem identification and definition phase, the committee's objectives are to 
identify ~ealth hazards and develop definitions for ihe problems. The next phase's· 
objectives, analysis of hazards and strategies for intervention, are to analyze and develop 
solutions for problems identified during the first phase. The implementation phase's 
objectives are to ·pr:ioritize anq introduce the interventions at the worksite. The final 
phase's objectives, evaluatiqn by p~icipants, are .to evaluate the intervention and the 
eight-week process. · · · 
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L Introduction 
Health Trak will be conducted 12 times over the next three years. This report covers the 
first .Health Trak cycle. ~s cycle involved a union contractor replacing a mile-long 
section of highway .that employed approximately 100 workers, including carpenters, 
laborers, operating engineers, ironworkers, and electricians performing different work 
tasks from demolition to finish work. Health Trak's objectives at this site were to: 

• develop and implement a participatory method and 
• identify potential hazards and implement an intervention. 

During this cycle, four workers, two contractor representatives and two researchers made 
up a Health Trak Committee. Worker and contractor representatives worked together to 
identify, evaluate, and control a work-related health hazard. The researchers served as 
facilitators and technical assistants. 

As this report.will show, the Health Trak Committee's process was successful in 
conducting p~cipatory research. The committee identified and prioritized a hazard for 
intervention, alt~ough they were unable to implement the chosen intervention. Self- . 
administered pre- and post-Health Traksurveys_{see Appendix.A) indicated a statisticaily 
significant increase in workers' perceptions. of dust, noise, and manual materials handling 
and lifting hazar-ds. This suggests that Health Trak' s training and education about 
construction health hazards,- and the researchers' presence may have increased worker 
awareness. Workers who identify hazards ·perform the first step to solving work-related 
health problems. 

IL Application of the ~ethods . 
Cycle One began with the identification of a likely Health Trak contractor. Because this 
was a new research.process with methods largely ·unfamiliar to the construction industry 
and no track record, a contractor was intentionally selected for its good reputation for 
safety and its past high degree of cooperation with the CORP' s other research activities. 

. Researchers explained what Health Trak would require and what it would provide to the 

. company·during two separate contractor orientation meetings. When the contractor . 
agreed to participate, the next step was selecting the committee members-and negotiating 
the logistics. - . 

The site safety officer, a former laborer now representing the contractor, chose the 
committee represei:itatives. He selected himself: a field engineer,. a carpenter steward, an 
operating engineer steward, a l~orer steward, and an additional laborer. The corporate 

· Jieatth and safety director also attended three committee meetings. Two researchers 
attended all eight weekly meetings. Committee meetings, which ate one of Health Trak's 
tlu:ee key-~mponents (See Figure I)~ were held for one hour·each week at the main· 
"change shack." There were two other change shacks ori-site, ·which are trailers that 
provid_e workers with a place to take.breaks and eat. lunch. The committee.also performed 
field ·activities 'with eo;-workers outside the committee using data collection tools 
developed during the meetings. · . . .. . . 
Because of the work area's mile long size, the site safety officer held three separate 

·· toolbox m~etings - the second key component - at the change shacks one ~emoon each 
~eek. The·meeting's objectives ~ere to discuss on-site healtli and safety issues with the 



site's entire workforce. One researcher attended these meetings to discuss Health Trak's 
progress and to gather feedback from non-committee members. 

Participant observation - the third key component - included observations, interviews, and 
focus group activities with workers and contractor representatives. Before performing 
any participant observations and before beginning Health Trak, the researchers visited the 
site three times to become familiar with the site's surroundings and to create relationships 
with the workers. This was to also encourage workers and contractor representatives to 
become familiar with the researchers and to gain their trust. 

Phase One: Problem identification and definition 
The committee first came together during an orientation meeting to learn Health Trak' s 
objectives, and to discuss committee members' roles and responsibilities. Each member 
received a on~inch binder to use each week for the entire Health Trak cycle. · As the 
participatory process developed, information about the Health Trak process, problem 
solving tools such as risk mapping handouts, data collection summaries, OSHA standards 

. and state worker laws were added to the binders. As would become significant la.ter on, 
worker representatives raised concerns regarding the adequacy of sanitary facilities during 
the orientation meeting. Workers and contractor representatives acknowledged that 
sanitary conditions were a long standing source of controversy on this site. 

During the orientation meeting, and every additional meeting, the hour f?egan with 
agreement on tpe agenda, which was written on poster paper and hung on the change 
shack wall. The wall also featured poster paper with other partipipatory activities; such as 
symptom surveys and risk maps, to reinforce learning and facilitate the group process. 
During the first meeting, the committee vetoed one symptom survey activity called Body 
Mapping. Although COHP researchers use this activity extensively in training and 
education, Health Trak committee members expressed that the activity would lead to 
childish van~alism and gather no useful data. As a result, the committee designed its own· 
poster survey around the question, "When you wake up in the morning and yr;niput your 

. feet on the floor, what hur{s? ", and a researc~er posted it in the three change shacks. 
Pens were hung on a string next to the survey po~ters, and one of the outside researchers 
went to each shack to explain the· activity's purpose and to solicit non-commit;tee member 
participation. The survey received minimal feedback. In the following two weeks, the 
committee developed similar posters for data collection, and a researcher posted these in 
the .. change shacks and explained their purpose during the toolbox meetings. These 
activities failed to generate a response and the change shack posters evolved into. ·. 
8:flilOUnce~ents designed to keep non-committee members ·informed ofHealth.Trak's 
process. The outside researchers' initjal assessment of the public data collection failure· 
was that the form·("flipchart and marker-'), which is so famillar to many .occupatiqnal . . 

· health p~ofessionals, was too alien to constri.lctjon workers. During ·the evaluation phase 
of the cycle, Heaith Trak worker representatives asserted that resistance resulted from the 

. lack~of anonymity and the f~ of job loss associated with publicly parti~pating in the 
discussion of hazards 'and injuries. . . 

The committee d~ided that a more private survey method might get more results. Th~y 
developed a new survey question "What parts of your body do you feel have or ,will be 
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affected by working in construction?" Foremen distributed copies, which were to be 
returned during the following toolbox meeting. The objectives of this survey were to 
increase workers' awareness of health hazards on site and to identify health effects that 
workers may have suffered or feel they might suffer over their working life. Before the 
foremen distnouted the surveys, a researcher posted the question in the three change 
shacks to provide workers with the opportunity to think aboufthe question. Before 
collecting the surveys, a researcher reiterated the importance of this feedback during the 
weekly toolbox meeting. Ten surv~ys were returned, about 10%, of the workforce. 
Results were vague, with such responses as everywhere and all over, and the activity 
yielded no useful results. 

An attempt to conduct a participatory site Risk Mapping activity with committee members 
was also not successful largely due to the size of the site and the wide variety of 
operations. Risk mapping's objective is to identify site areas and their associated hazards. 
Although the risk mapping activity probably added to the committee members' overall 
awareness of health hazards, as designed it was too dense and complicated for an eight 
weelc program. · · · 

At the end of this phase when committee members listed working conditions that were 
major health concerns, they identified dust, danger of contaminated water, and inadequat 
sanitary conditions. As previously mentioned, the committee had raised the sanitary 
facilities issue during the orientation meeting. However, they were also concerned with 
the dust cr~ted during some of the demolition operations. During participatory 
observation, a worker, not on the committee, brought a sample of potentialiy 
contaminated water to the researchers' attention. It was then introduced to the committee 
as a potential hazard. 

Phase Two: Analysis of hazards and strategies for intervention 
The researchers facilitated a discµssion by the committee of possible criteria for 
prioritizing hazards. Criteria identified were the numb.er of workers affected; the 

· importance of soiving the problem, and the likelihood of solving the problem: 

During this phase, the outside researchers woke up to the reality that the committee 
wanted to take on· the sanitary facilities' issue, ·a widespread and widely ignored health 
hazard in construction. On-site sanitary facilities were divided into toilet and washing 
facilities, which C9nsisted of scattered porta-potties that contained waterless hand cleaner 
dispensers. The researchers were inunediately concerned that ·that this issue might. be 
beyond the committee's capacjty' for intervention and. that the selectian of such a 
polif;ically to~chy i~sue would certainly lead to difficulties for the outside researchers who 
had access ~o the committee only thrgugh the-contractor~s penni~sion. At this.point the . 
researchers ·panicked and wasted .a week trying to marupulate the Health Trak Committee 
into choosing dust a,s the hazard for intervention. However, the copunittee would not be 
swayed and the researchers came ~o their senses,. recognized the importance of the 
Cotrunittee'~·concerns and allow~ t~e participatory process to go fQrward . 

. The ~rnmittee ·~embers explor~ a nu~ber ~f issues with respect to improviilg ·the 
sanitary facilities. These i~cluded hygiene, respect, contractor attitud~s, cost, compliance 
and mainten~ce. They fully dis9t1ssed the diffic~lty of attajning flushing toilets and 
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running water, but still decided to pursue it. All members of the committee - contractor 
representatives, workers, and the outside researchers - agreed to pursue sanitary issues as 
the Health Trak intervention. 

Over the next two meetings the committee strategized on how to improve the sanitary 
facilities. To further understand the health risks associated with these inadequate facilities, 
the researchers provided committee members with a recent Massachusetts Medical 
Society Publication, which detailed the importance of hand washing to individuals and 
public health. (See Appendix B.) The Committee also undertook their own research when 
they sent one member off to a nearby building trades council for a copy of a ·state law 
which they believed might prove that the facilities were required. Unfortunately, the law, 
which was very strong and explicit, had been superseded in 1970 by OSHA's more vague 
provisions. 

Flush toilets and running water for handwashing have not generally been available in 
construction in this region, but workers and contractor representatives spoke frequently of 
the high quality sanitary facilities at a ne\J{ sewer treatment plant being built nearby. 
Everyone ~ad worked ~here or knew people who had worked th~re. Contr:actor 

. objections, raised in the committee by the contractor representatives, were that sanitary 
facilities of this quality are too difficult and expensive to build and maintain, although 
workers knew from the sewer treatment pl~t that it could be done. Although 
constructing and. maintaining these facilities appeared difficult, the committee thought it 
was possible to construct semi-permanent sanitary facilities corisi~ting of running water 
and flushing toilets because they were performing utility relocation work. Workers' past 
experiences and Health Trak raised expectations that facilities of this quality should be 
more widely available. Since the committee knew it would be more difficult to improve 
the toilet facilities than the washing facilities, they opted to first address this larger and 
more complicated issue, believing that if the contractor did not respond with 
improvements, the committee could settle for running water for handwashing. 

Phase Three: Implementation of proposed intervention 
The committee's iritervention strategy for improving sanitary facilities relied on displaying 
the health: issue's importance~~ the contractor'fupper level management. 

First; the contractor's safety director attended a Health Trak meeting. He agreed with 
committee members on the importance and justice of the issue, but said it was too 
expe~iv~, ~e job was not bid with flus~ toilets and running water, running water and 
flush to~et~ were not -required by law, and th~ owner of the prqjept should be held . . . 
responsible. By removing the contractor's responsibility, the safety director believed the 
project own~r would incte8$C the 'contractor's ·fiµiding through a clµmge qrder. 
Requesting c~ge orders sometimes provides additional funds to soive unidentified 
probl'ems that were not addressed in the contract' s ~tial bid. 

Secq~d, the committee Sef.lt a worker representative, joined by tlie· ~ntract~r safety 
director and the outside r~searchers, t9 meet with owner representatives .at a research 
_advisory meeting. These research advisory meetings. are used to-guide the COHP's 
research activities. After demonstrating the difficulties through role playing, the Health 
Trak representative read a statement_from the·Commi~ee and aisc~ssed the need for 
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improved sanitary facilities. (See Appendix C.) The owners' representatives referred the 
matter to a project-wide safety committee. 

Third, committee members informally investigated state and federal compliance standards. 
There is some ambiguity regarding toilet facilities, but clearly 29 CFR 1926.51 requires 
employers to provide workers with the opportunity to wash their hands during the 
workday. The conunittee also discovered that this legal requirement is widely ignored 
through an informal agreement termed "acceptable area practice."· In the past year, the 
Occupational Safety and Health Administration (OSHA) has issued only one citation in 
this region for inadequate sanitary facilities in highway and street construction. No 
monetary penalty was assessed. 

Finally, the committee fell back to a position that, ifit could not attain improved toilet 
facilities, water should at least be provided for hand washing. During the fifth week a 
contractor representative promised to provide sanitizing hand towels immediately. They 
had not yet been made available as of September 17, 1997.· . 
Through the implementation phase, the Health _Trak Committee·was given·many reasons 
·why sanitary conditions could not be improved. The conunittee distilled the reasons down . . 
to two: 

• the company's concern for costs 
• "a~ptable area practice" 

These two obstacles reinforce each other. No contractor wants to spend additional funds 
to improve sanitary facilities unless all their competitors also spend for the same purpose. 
OSHA's unspoken.policy of"acceptable area practice,; allows all contractors in ·the area to 
be equally .out of compliance. 

By week seven, it was clear that the intervention would not be su~ssful. Contractor 
representatives stopped coming to conunittee meetings, and the conunittee members and 
the outside researchers became discouraged. Lack of success was especially discouraging 
to wor]:cer representatives who, at an earlier phase, took a great risk participating in this 
process. Participating had a negative·impact on one of the workers who spoke Qf a 
previous health problem related to work.during the sixth meeting. The next morning 
contractor representatives called the committee memb.er into a meeting and questioned his 
health status. At that time, his union representafr~e cautioned him never to discuss 
previous health problems. . . 

Phase Four:. Evaluation by th·e Committee 
At the final meeting, nejther the site safety officer nor the ~eld engineer were present.. 
'Ijterefore, only.workers and researchers evaluated Health Trak's success. The 
participants were asked two open-ended questions: What was helpful in the H'.eaith. Trak · 
process and w~t should be changed next cycle? Although disappoint~ with. the lack of a 
successful intervention, the group report~ overail sa~sfaction"with the proce~s. Most of 
what was helpful concemed the Healtli Trak process, whereas most ofwh~t the 
·committee repr~sentatives i-eoommended fot ch~ge·foclised on the iack of an 
interventiop. Highlights of the discussion are presented belOVf. · 

· What"was 'Helpful 
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As previously mentioned, developing a participatory process was the most important 
objective of the eight-week cycle. Such a process is designed to allow workers and 
contractor representatives to work together to solve health-related problems on-site, after 
the researchers leave. 

The committee identified communication between all members, even though they had 
different backgrounds (i.e .• workers, contractor representatives, researchers), as a key to 
success during the Health Trak process. Since meetings took place in the workers' area 
( change shacks), potential repercussions to workers from this communication were less 
threatening. Communication was honest and candid, creating trust within the committee, 
which increased participation. 

The committee's participation (mostly from the workers) steered the process when they 
began performing research during the fifth week. By researching construction sanitary 
standards and laws, the workers informed the researchers and the contractor 
representatives about certain requirements that needed to be followed. Since a researcher 
reiterated these requirements during a toolbox meeting, the workers on the committee 
stated that it helped educate on-site.workers about what·should bcravailable. 

What Could Change 
Company concerns for costs and acceptable area practice were identified as the major 
intervention obstacles. From the worker's perspective, these main obstacles can not be 
ignored. Therefore, the workers stated that Health Trak must involve active support and 
participation from the project superintendent. Unlik~ the health and safety officer, the 

· superintendent has the authority to make decisions. Without directly confronting the 
individual who can make change happen, a decision will .always be passed around the 
organization. 

More active participation from on-site workers is also necessary. The lack of participation 
in surveys and information gathering may have resulted from the minimal contact with on­
site workers, which only. consisted of s.mall focus groups and toolbox meetings. Because 
of this, toolbox meetings need to involve more training and education, as opposed to 
updating sessions. For example, information about the variety qfhealth hazards in . 
construction should be posted in every change shack. This was done to a certain extent, 
but detailed explanations were not given to on-site workers. Focus groups, conversations, 
and more detailed information about the change shack postings may have provided more 
detail about the process, which may have created more owne~hip in the activities for on-
site workers. · 

More ownership by .the uni~ns may ~ave' increased support from the business agents and · 
created additional lev~rage to improving the sanitary facilities when approaching the 
owners. However;; workers stated thafjurisdictional issues (situations that require union 
-representation to intervene when members peiform job tasks out of their t!ade' s jo~ 
description) are the priority. Therefore, union representatives are less likely to devote 
their time to ch~ge someth:ing.that has always b~n "acceptable area practice." · . . 

. Although. extremely important to the co~ttee and on-site· worlcers;·the sanitary 
facilities"' hazard was too large of an issue to address during this first cycle. It is important 
to prioritize hazards. by their severity and the likelihood of reduction or eliminatio.n early 
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on, perhaps through an activity that creates a better understanding of potential obstacles. 
In this situation, it would have been useful to separate the issue into washing and toilet 
facilities early in the cycle. This could have allowed the committee to focus solely on 
washing facilities, while giving up on toilet facilities. Additionally, identifying other cost­
effective approaches, such as sanitizing towels, might have provided an intervention which 
the Committee could claim as a success. ~ 

m Evaluation of the Participatory Method 
The researchers assessed Health Trak's effectiveness against its objectives, which were to: 

• develop and implement a participatory method; and 
• identify a ~azard and implement an intervention. 

Researchers used two qualitative tools and one quantitative tool to evaluate Cycle One, 
and to gather data for a long-term swnmative evaluation of all twelve cycles. 
I. Participant Evaluation (qualitative) 
2. Pre- and post-surveys from on-site workers (quantitative) 
3. Site walk-throughs by an external health. and safety expert (qualitative) 

Participant Evaluation 
& discussed above, researchers asked committee members open-ended questions about 
Health Trak's overall effectiveness. ·The obj~ves were to gauge the cycle's effectiveness 
and gather feedback for improvement. Although disappointed with the lack of a 
successful intervention, the Health Trak Committ~e members reported satisfaction with 
the process. 

· The participatory process is often messy and unpredictable. While this can be frustrating 
to all involved, the researchers learned from the difficulty in identifying an intervention 
that allowing ·the committee to control the process is an important part of Health Trak's 
design. Only when committee members gain the opportuni_ty to identify risks involved in 
their jobs and work to~ard eliminating the pnes most important to them can real change 
occur. Because this process continu~ to grow, it is difficult to capture its full 
development so soon after the end of the cycle. 

Pre- llnd Post-surveys From On-site Workers 
Identical pre- and post-Health Trak surveys were used to assess the effectiveness of the 
Health Trak process. (See Appendix A) These self-administered surveys were complete< 
by .on-site workers before and after the eight .. week cycle. Fourteen of 20, randomly 
selected, on-site workers filled out a pre-Health Trak.survey .. Eleven of 15, randomly 
selected, on-site workers coqipleted the post-Health Trak survey. No surveys were 
completed .by ·.contractor representativ~s. · · · 

The objective was to compare perceptions of construction:.related health hazards before 
and after the eight-week cycle. The ~ealth ~ds of interest were·noise, dust, stress, . 
manual materials .handling, ~hemicals,. weather conditions, and sanitation. Ute .questi'ons 
specifically probed perceptions of h~w hazardous these problems were to •their heaJth, 

. their co-workers' and contractor's concerns for reducing these health hazards, and how 
. much could be done to reduce thes~ hazards. To compare perceptions, parametric two­
sample t-tests we~e conducted,. The results yielded a statistically signifi~t increase 
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between the means of how hazardous certain working conditions were to their health for 
three of the seven haz.ard categories: noise (p<.05); dust (p<.02); and manual materials 
handling and lifting (p<.02). Perhaps because of the small sample size, the remaining four 
conditions did not yield any statistically significant results. The small sample size may 
have also affected the other questions ( e.g ., co-worker's concern), which yielded no 
statistically significant results for any of the seven conditions. -

Pre- and Post-site Walkthroughs by an External Health and Safety Expert 
An external health and safety expert also conducted a pre- and post-Health Trak survey. 
The external health and safety expert evaluates fatalities in the state of Massachusetts for 
the Massachusetts Department of Public Health. The evaluation objective was identical to 
the self-administered survey. However, the expert subjectively assessed the workers' 
perceptions through conversations using the survey form as a guide. 

In the pre-Health Trak survey, 12 tradesworkers and two foremen (all with prior health 
and safety training) were asked various questions drawn from the written survey, but . 
every worker was not asked each question. The results suggested that workers perceived 
dust to be very h_azardous to their health, but they did not perceive inadequate sanitary 
~nditions as very haz.ardous to their health. Additionally, they did not perceive the 
contractor and workers to be very concerned about reducing manual materials handling 
and lifting on site. 

In the post-Health Trak survey eight tradesworkers \l{ith previous health and safety 
training were asked questions in the same format as the pre-Health Trak survey . . Most 
thought that the noise problem in construction had improved over the years, although no 
one wore hearing protection. They felt the majority of the noise came from the nearby 
highway. These workers did not believe dust, chemicals, stress, manual materials handling 
or weather to be problems at their work site. They expressed that dust, inclement weather 
and manual materials handling we~e "just part of the job." 

. The major difference between the pre- and post-Health Trak surveys was the workers' · 
_perceptions o( dust. hazards. This. may have resulted from the demolition work .that was 
talcing place during the beginning of the cycie, which had ceased by the end of the cycl~. 

· Additiqnally, while workers were unclear before and after the cycle why the sanitary 
facilities were a health issue, the post-Health Trak survey indicated that they believed they 
should have access to better facilities. · They also mentioned that the contractor was doing 
th_e_best it coul~ to provide better facilities, but the cost was too great. 

Health Trak Evaluatiop Summary . 
The participant evaluation indicates that Health Trak meetings were successful for the . 
committee. The two o~er key components, participant observation and toolbox meetings, -
were less successful. Since the self~administered and ·expert· health and safety surveys . 

· failed to identify sanitary conditions as a health problem, the researchers believe the 
surveys will only effectively ev~uate the Health Trak process if the partfcipant obse!Vation 
and the t_oolbox meetings.are ~9re successful. However, if larger sample·sizes were· · 
possible for the surveys, ·they may be more likely to accurately evaluate the process. · . 

· Although.a larger sample size is desired, administering these surveys.is complicated by·the 
work schedule that.does not allow workers to participate while on company time, while it · . . . . . 
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is also difficult to solicit information during the workers' break time. Therefore, the 
participant evaluation provides the best evaluation for.improving both process and the 
intervention strategy. 

IV. Conclusion 
The Health Trak process was successful from the participatory: perspective, even though 
the researchers miscalculated the level of participation for the committee. These 
miscalculations included the time it would take the committee to identify a hazard, how 
well they would work together and how they would work outside the committee. 

After clarifying the distinction between safety and health in the orientation meeting, 
workers had little difficulty identifying health hazards. While its importance was unclear 
to the researchers during the first meeting, sanitary facilities became the focus over the 
eight weeks. After identifying the hazard, both worker and contractor rep.resentatives 
worked together on the issue in a participatory process. · 

. Early in the cycle, the researchers intended on having workers conduct research activities 
with on-site wo·rkers. However', the group· performed unexpected r-esearch instead by 
examining OSHA regulations, and pursuing a business agent 'for literature ·and information 
about state regulations. Therefore, without committee members working closer with on­
site employees, as intended, the participant observation component was less successful and 
possibly a. reason for little participation in public d~ta collection activities ( e.g., symptom 
surveys in the change shacks). The committee identified fear and retaliation of job loss as 
the problem because on-site workers were less trustful of the process and had little 
understanding of the company's support for this research. Even though participant 
observation was lower than expected, educating and updating workers during the toolbox 
meetings increased workers' awareness of the risks involved in their work. The 
statistically significant increase in workers' perceptions of how hazardous noise, dust, and 
lifting and manual materials handling are to their h~th is _the first step toward a 
participatory process of reducing risks. 

Althou·gh there.was company support, the committee 'identified two majodnterrelated 
obstacles for improving ~tary facilities. . . . . 

• the company's concern for costs . 
• acceptable area practice 

As ·these ~tervention ob~tacles .became more evident·· over the· eight ·weeks, the ~ntractor 
representatiYes' participation dropped and the w6rkers' participation controlled the 
process, with worker attendance (700/o) at committee meetings greater than the contractor · 
iepresentatiyes (500~). Because there was:no ~ntractor·representation, fear ofretributio~ 
was minimal and the workers freely discussed .cost concerns and acceptable area practice 
as obstacles to change in construction. Researchers were well aware of cost concerns; 
however, they were unaware the project s1:1perintendent c.ontrolled aruuicing·. The 

. superintend'ent also.had-significant input in the daily a~ivities of the site's workforce. 
Both worker and contractor representatives; d~rirtg the implementation phase, suggested 
this ·may be different under another su_perintendent. After experiencing the contractor 
repre~entat~ves'. decreased part~cipation ~d attendance, ~d the ~~ci~ decision process, 
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the researchers believe they need to involve higher levels of the contractor's management 
in the Health Trak process. 

Clearly, contractors' aim is to make money and their decision makers must allocate funds 
appropriately. However, this makes it difficult to justify interventions that reduce health­
related risks for workers who typically work for several different employers each year. 
Additionally, illnesses from inadequate sanitary facilities are more difficult to attribute to 
the work environment than an acute injury. Because contractor representatives seldom 
use facilities on-site, but have access to clean facilities in offices, they are less likely to 
experience an illness that may keep them out of work, which would cost the company lost 
production time. On the other hand, tradespeople receive po compensation for a missed 
day of work, creating only indirect costs such as decreased employee satisfaction. The 
work is either done without them, or another worker is called in from the uni~n hall. As 
one committee member stated "there will always be these types of problems. It is not 
about how to change, but how to do it cheaply.,. For this r~n, there is not a great deal 
of support from the unions. There are hundreds of unemployed workers back in the union 
halls waiting to work. Business agents and unemployed workers.are more concerned with 
gaining future employment than better sanitary facilities. In addition, some believe that · 
workers who are employed are making plenty of money and no one told them to get into 
this business. If they complain about the situation, there will always be an unemployed 
worker to take their place. Therefore, the financial incentive to improve these conditions 
that may lead to negative health outcome is minimal. 

V. Lessons Learned 
Th~ eight-week participatory process provided valuable insight for future Health Trak 
Cycles. The researchers have a better understanding of how a Health Trak Committee can 
become capable and motivated to conduct research. This involves contractor support, 
union support, and the ability to freely express their ideas. Without these, standard 
parti~ipatory research methods, su·ch as surveys and group interviews, will threaten job 
security to the workers on the conunittee. Excluding the project superintendent rn~y 
provide the opportunity to freely express ideas, but if it reduces the superintendent's 
interest it may eventually hinder the process._ In this cycle, the superintendent's exclusion 
from the project was critical to Health·Trak's inability to succeed with its prioritized 
intervention. Because the contractor·s upper level of management had little understanding 
or concern for the scientific justification for improving the sanitary facilities, financial 
interests prev~iled as the decision-making criteria. · · 

. In this cycle, company concerns for costs and acceptable area practice were identified ·as 
two rµajor obstacles for change. This raises as many questions as .it answer~ for reducing 
risks. · The next cycle will try to answer how much the ·superiniendent should be involv.ed, 
the power balance between the ability to ,make financial decisions and the employment 
position witJtln the comp~y, and how far the safety officer/director can proceed v.jth 
change. . 

Health :Trak has some desi~ problems that must b.e addressed 'in future ·cycles: 
. . 

• Participatory activities are often resisted by small groups because their is not enough 
"safety in numbers." This pbenomenon was intem~ified. where workers.feared 

lO 



management repercussions from participating. The contradiction of a small committee 
and Health Trak's reliance on participatory methods will need to be more closely 
examined. 

• Researchers naively ignored the possibility that participants might have already 
identified their haz.ard. We know better now and will integrate that knowledge into 
future attempts. 

• Opening up the 8-week Health Trak process to all potential hazards was much too big 
and ambitious. The focus will be narrowed in the future. 

• Health Trak' s reliance on toolbox meetings as a means of communication with greater 
numbers of workers on-site unexpectedly proved to be more difficult to accomplish 
than Committee meetings. Toolbox meetings are the main means of communication 
for the site safety officer and he was reluctant to give up as much of his time as the 
researchers wanted. This problem will be addressed in future cycles. 

As the researchers learned, the statistically significant increase in h~d recognition, 
through training and education, provided workers with a first step toward solving 
problems. However, this level of access for site-specific training and education can not be 
achieved if the two major obstacles are not acknowledged and addressed because of the 
political pressure involved with the process. 

UPDATE ON SANITARY FACILITIES 

ON AUGUST 2, 1997, A MEETING TOOK PLACE BETWEEN THE HEALTH AND 
SAFETY DIRECTOR OF THE PROJECT MANAGEMENT AND ALL SITE SAFETY 
OFFICERS. DURING nns MEETING THE DlRECTOR EXPLAINED THAT EACH 
CONTRACTOR WAS TO SUPPLY WORKERS WITH NON-POTABLE HAND 
WASHING WATER NO GUIDELINES WERE GIVEN, BUT CONTRACTORS 
WERE TOLD THEY MUST BEGIN IMPROVING THESE CONDmONS AS SOON 
AS POSSIBLE. IN ADDITION, EACH WORKSITE MUS:r CONTAIN SEMI- . . 
PERMANENT TOILET FACILITIES FOR TI-IOSE WORKERS AT PERMANENTLY 
STATIONED WORKSITES. A MEMO WAS SENT TO ALL CONTRACTORS 
INSTRUCTING THEM TO COMPLY .WITii OSHA REGUALTIONS REGARDING 
SANITARY ANDHANDWASHINGFACILITIES. (See AppendixD). 

I 
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Appendix A: Pre- and post-He.alth Trak Evaluation 
Answer each of the following questions by placing a tic mark on the line that best 

_ represents your opinion. For Example --..-1--
1. How hazardous is noise.to employee health? 

2. How concerned is management about 
reducing noise on site? 

3. How concerned are co-workers about 
reducing noise on site? 

4. How much can be done to reduce noise 
in construction? 

5. How hazardous is dust to employee health? 

6. How concerned is management about 
reducing dust on site? 

7. How co·ncerned are co-workers about 
reducing dust on site? 

8. How much can be dor,.e to reduce dQst 
in construction? 

9. How hazardous is stress to employee 
health? 

10. How concerned is management about ­
reducing stress on site? 

11. How concerned are co-workers about 
requcing stress on site? · · 

12. How much can be done to reduce stress . . 
in construction? 

13-. How hazardous is lifting and manual 
materiais ·handling to employee health? 

14. How concerned is management about 
reducing lifting and· manual materials handling 
on site? . 

Not at All Very 

Not at All Very 

Not at All Very 

Nothing ALot 

Not at All Very 

Not at All Very 

Not at All Very 

Nothing A Lot 

Not at All Very 

Not at All Very 

Not at All Very 

Nothing : A Lot 

· Not ·at All Very 

Not at All Very 



... 
15. How concerned are co-workers about 
reducing lifting and manual materials handling Not at All Very 
on site? 

16. How much can be done to reduce lifting 
and manual materials handling in construction? Nothing ALot 

17. How hazardous are chemicals to employee 
health? Not at All Very 

18. How concerned is management about 
reducing chemicals hazards on site? Not at All Very 

19. How concerned are co-workers about 
reducing chemicals hazards on site? Not at All Very 

20. How much can be done to reduce chemicals 
hazards in construction? Nothing A Lot 

21. How hazardous is weather to employee 
health? Not at All Very 

22. How concerned is management about 
weather hazards on site? Not at All Very 

23. How concerned are co-workers about 
weather hazards on site? Not at All Very 

24. How much can be done about weather 
hazards in construction? Nothing ALot 

25. How hazardous are sanitary hazards 
to employee h~th? . Not at All Very 

76." How concerned is management about 
reducing sanitary .hazards on site? Not at All Very 

27. How concerned are co.:workers about 
reducing sanitary hazards on _site? Not at All -Very 

28. · How much can be done to reduce sanitary 
hazards in construction? Nothing ALot 

. 
29. :How co~cemed is your present employer 
about your health? Not at All Very 



Appendix C: Committee Member's Statement 

The scenario you have just been presented with is what we live 8 hours a day, 5 days a· 
week. We are amazed that in 1997, in the city of Boston, we are forced to use the same 
so-called sanitary facilities that have been around for hundreds of years. In this day of 
infectious diseases and flesh eating viruses, the idea that we can not have flushing toilets, 
and hot and cold running water to wash with, is uncomprehendable. 

CFR 1926.Sl states that: 

• if a job site is not provided with a sanitary sewer, then a chemical toilet or any other 
type of holding tank must be used. 

• Lavatories shall be made available in all places of employment, but especially in places 
where contaminants may be harmful to the employees. 

We are handling forms coated with oil. Mechanics are handling hydraulic·fluids and diesel 
fuel. We are all exposed to the dust and dirt. mu~h of which is being trucked to a 
hazardous waste incinerator to be dumped. We need to be able to wash these 
contaminants from our hands before we eat lunch and before we get into our vehicles, so 
we do not infect ourselves and our families. 

The contractor tells us that there was nothing in the specs about tlush,ing toilets and 
running water, so the job wasn't bid with these items in mind. I find it funny that the job 
office has these modem day conveniences. I am assuming something was in the specs for 
management to have these amenities. My first reaction was to have the men use the office 
facilities. Because the office is not on the job site and with the amount of time it would 
take to get the men there, I was concerned that this might be construed as a work 
stoppage or slowdown., which is spelled out in the project worker agreement. So I 
explained to the men that they would have to use these antiquated facilities until we were 
able to gain more respect and common decency from the contractor. 

I have been a steward for almost 12 years. My experience and knowledge are that when 
the water and sewer connection are brought into the site, a temporary lavatory is built. I 
understand that the artery is road work, and not a high rise, but I am intrigued by the 
different conditions that eac~ separate contractor has on the artery. 

:One site about a mile north of the project has at least 2 lavatory facilities. Just north of 
that project is. another company with the same set up as our ~tary facility. If their 
chemical toilets had blown over during the last storm we had, as ours did, and there was 
humari excrement all over· the sidewalk in the downtown area, do you think those chemical 
toilets .would still be there? I believe they would all be yanked out and a lavatory would 
be set up immediately. · 

Downtown workers have other options. There are restaurants, coffee shops, and 
occasional bars that have.public facilities. At our site, those public facilities are few and 
far between. ~ am assuming that the options on the night shift downtown· are limited, with 
many places being closed. So I see this being a problem for the duratiori of the artery 
project. 



I understand that the project overseer is about to implement a drug testing policy. I have 
not been told any details about this. If they are able to accomplish this now that the work 
has already begun and severat·contracts.have been completed, I am sure they will be able 
to implement some sort of change order. This can be reimbursement for the lavatory 
expenses that were not foreseen. By doing this, they will be showing the work force that 
they are just as important and necessary as management. This will also ensure a healthier 
work place with less lost time due to illness. I hope that you Gan direct us as to whom we 
should see, so that we may expedite this procedure. 
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.I. EXECUTIVE SUMMARY 

Health Trak Cycle Two was conducted with a union contractor performing utility relocation work 
on a large urban highway construction project. The cycle lasted eight weeks between June and 
August, 1997. Approximately 75 workers, including laborers, operating engineers, tunnelers, 
and pile drivers, were present on site during the course of the cycle. A laborer steward, a 
laborer, an operating engineer, the site safety manager, the project owner's environmental 
health and safety representative, and two university researchers comprised the Health Trak 
Committee. The aim of this cycle was to have workers and supervisors work on a participatory 
research project to identify, mitigate, and evaluate the intervention for an ergonomic hazard on 
site. 

Through Health Trak Committee meetings, Toolbox meetings, and Participant Observations, 
several existing health hazards were identified on site. Of these, six specific hazards were 
targeted for intervention by the Committee. By the end of the cycle, only two received complete 
interventions. The final intervention status of all six hazards is summarized in Table 1 . 

. Table 1: Identified Health Risks, Desired Interventions, and Final Status 

Identified Health Risk Desired Intervention Final Status 

Manually carrying Acquisition of more manual Two handtrucks were purchased 
compressor jacks and material handling aids and introduced on site. 

oxygen acetylene 
tanks 

Poor working surfaces Leveling of work surfaces with Surfaces were leveled on site. 
heavy machinery 

Unsanitary Introduction of 4 handwashing One prototype station was designed 
handwashing facilities stations using a 35-gallon drum and a hand-

pump extending from the top. 
However it was never fully 
completed or introduced on site. 

Inadequate Provision of signalman training Training did not take place by the 
signalmen's skills to everyone end of the cycle although the safety 

manager had promised it. 

Low staffing levels led Education of foremen on Foremen were encouraged to·· 
to manual material ergonomic risk factors so they complete a participatory health and 
handling hazards would allow workers an extra safety audit with workers to identify 

few minutes to perform their potential hazards on site; however, 
duties they did not do it. 

Inadequate wheel-well Improvement to existing wheel Redesign recommendations were 
pulley systems for well systems and/or acquisition made; however, they were not 

raising and lowering of new systems implemented. At the end of the 
materials into pits cycle, no improvement to the wheel 

wells had been made. 

One of the strengths of this cycle was that the Committee and workers attending Toolbox 
meetings generated many ideas for solutions to potential health hazards on site. However, 
because Committee members were not an established group of leaders (such as stewards or 
foremen), they were limited in their ability to implement these changes on site. Through this 
Health Trak cycle, it became clear that the existing organizational hierarchy of the construction 
industry makes it difficult for rank-and-file Committee members to bring about change. Instead, 
this Committee's approach to implementing controls on site was necessarily limited to Mlocal" 
efforts that were not supported by project management. 
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' Participants' evaluation of the participatory process indicated that two of the three Health Trak 
components were highly successful-Committee meetings and Toolbox sessions. The third 
component, Participant Observation, was less successful. · 

The major lesson teamed from this Health Trak cycle is that the composition of the Committee 
is likely to have an impact on whether recommended interventions are ultimately implemented 
on site. Specifically, this Health Trak Committee lacked in its ability to negotiate the 
construction organizational hierarchy in a productive manner. Without the involvement of those 
players who have a more solidified leadership position on site, such as stewards and foremen, 
the main Health Trak objective of creating an internal structure to identify and reduce health 
risks was not fully recognized. 

II. BACKGROUND ON HEAL TH TRAK 

Health Trak is a participatory research project within the Construction Occupational Health 
Project (COHP) of the Department of Work Environment at the University of Massachusetts 
Lowell. It is an eight-week process designed to enhance workers' and contractor 
representatives' capacity to identify and remedy health hazards on construction sites. 

Health Trak operates using participatory research methods that are "learner-centered", which 
were developed in the field of education. They have been adapted to research under the 
names of participatory action research (PAR) and action research (AR). PAR studies combine 
research and intervention in single studies and transform research subjects into participants in 
the process. 

Each Health Trak cycle consists of an eight-week program where workers and contractor 
representatives work together to reduce health risks at their site. Each cycle has three key 
components: 

• Heal~h Trak Committee Meetings. One hour each week for each of the eight weeks. 
The Committee is comprised of 6 to 8 participants and must be made up of a numerical 
majority of non-management personnel. Researchers facilitate the meetings while the 
Committee members work together on activities that relate to the process. 

• Weekly Toolbox Meetings. Fifteen minute meetings one day each week. The site's 
entire workforce attends these meetings. Researchers use these meetings to .. collect 
data and distribute information about the process. 

• Participant Observation. Includes observations, interviews and focus group activities 
with workers and contractor representatives. The purpose is to solicit feedback from 
workers and contractor representatives that may not be directly involved with the 
Committee; and also to gain trust, which is critical in a participatory process. 

While the three key components are performed over the eight-week process, they are 
structured toward Health Trak's four phases: 1) Problem identification and definition, 2) Analysis 
of hazards and strategies for intervention 3) Implementation of proposed intervention, and 4) 
Evaluation by participants. 

During the problem identification and definition phase, the Committee's objectives are to identify 
health hazards and develop definitions for the problems. The next phase's objectives, analysis 
of hazards and strategies for intervention, are to analyze and develop solutions for problems 
identified during the first phase. The implementation phase's objectives are to prioritize and 
introduce interventions at the worksite. The final phase's objective, evaluation by participants, 
is to evaluate the intervention and the eight-week process. 
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.Ill. RECRUITMENT PROCESS AND SITE DESCRIPTION 

This cycle was conducted with a union contractor performing utility relocation work on a large 
urban highway construction project. Because Health Trak was still unfamiliar to most 
contractors in the city-and to the construction industry as a whole-the contractor was 
intentionally selected for its good reputation for safety and its past high degree of cooperation 
with the COHP's other research activities. Researchers explained what Health Trak would 
require and what it would provide to the company during an orientation meeting with the site 
safety manager. The safety manager then requested and received permission from the project 
manager. 

Before beginning the 8-week Health Trak cycle, the researchers conducted two site visits to 
become familiar with the site's surroundings and to create relationships with the workers. This 
was to also encourage workers and contractor representatives to become familiar with the 
researchers and to gain their trust, which is critical in a participatory process. During the second 
visit, one researcher and an external health and safety expert conducted pre-Health Trak 
surveys to measure workers' perceptions of on-site health hazards, their co-workers' and 
contractor's concern to reduce hazards, and how much could be done to reduce the hazards. 
The surveys contained seven hazard categories including noise, dust, stress, manual materials 
handling, chemicals, weather and sanitary conditions. (See Appendix A.). 

The site safety manager, an individual with over 20 years of safety experience, chose the 
Health Trak Committee representatives: a laborer steward, a laborer, an operating engineer, 
the project owner's environmental health and safety representative, and two university 
researchers. Committee members attended one-hour weekly meetings at their construction 
project's field office for eight consecutive weeks. Additionally, the Committee performed field 
activities with co-workers using data collection tools developed during the meetings. 

Once a week, the safety manager conducted Toolbox meetings with the remaining 70 worker 
and contractor representatives on site. Researchers participated in these Toolbox meetings by 
discussin'g ergonomic issues and conducting activities related to the Committee's progress. 

The next four sections of this report will outline the specific activities undertaken during the 
various phases of the eight week Health Trak cycle. 
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JV. CYCLE DESCRIPTION 

This section will present a week-by-week summary of activities conducted during the Health 
Trak cycle, followed by an evaluation of whether each of the four Health Trak phase's 
objectives were met. 

Week 1 Health Trak Activities, June 16-20, 1997 

Toolbox • Introductions and discussion of Health Trak's main objectives . 
(Tuesday) 

• Emphasis on the importance of the participatory process . 

Committee • Pre-Health Trak survey distributed to measure perceptions . 
(Thursday) 

• Main objectives of COHP and Health Trak discussed . 

• Activity: Miniature body map where Committee identified those body areas where 
they have felt pain due to work. 

• Activity: Discussion of the six ergonomic risk factors . 

Commentary on Week 1 

The information covered in the Toolbox meeting was limited by time constraints; this would be a 
persistent challenge during this Health Trak cycle. Furthermore, the setting for Toolbox 
meetings was an open outdoor area in a busy downtown section of the city, which also posed a 
challenge to running participatory activities. 

The risk-mapping activity in the Committee meeting elicited high participation from all members, 
with the exception of the safety manager. Almost every part of the body was identified as having 
experienced work-related pain. 

Week 2 Health Trak Activities, June 23-27, 1997 

Toolbox 
(Thursday) 

• 

Committee • 
{Friday) 

• 

• 

• 

Brief presentation of the 6 ergonomic risk factors. Lecture format with open­
ended questions. 

Review of the previous week's body map of pain. Discussion of the concept of 
ergonomic "risk factors". 

Activity: Listing job factors that could promote problems identified in the 'body 
mapping activity. These factors were then matched with technical terms 
introduced the previous week. 

Activity: Participants were asked to analyze specific jobs according to the following 
framework: major operation, typical tasks, risk factors, and target areas of the 
body affected. Responses were recorded on newsprint matrices. 

Copies of an ergonomic checklist were handed out. These were to be reviewed 
by Committee members before the following week's Participant Observation 
walkthrough. 

Commentary on Week 2 

The information covered in the Toolbox meeting was once again limited by time constraints. 

During this week's activities, the Committee identified the following risk factors present on site: 
lifting oxygen acetylene canisters, repetitive shoveling, pressure from rushing work, and general 
exposures from noise, fumes, and hot temperatures. In addition, inadequate sanitary conditions 
were identified, but the Committee decided that this topic was beyond the scope of the project at 
the time. Time ran out on the Committee meeting before the second activity was completed. 
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Week 3 Health Trak Activities, June 30-July 3, 1997 

Participant 
Observation 
(Wednesday) 
Toolbox 
(Wednesday) 

Committee 
(Thursday) 

• 

• 

• 
• 

• 

The safety manager and a researcher conducted a walkthrough using the 
ergonomic checklist distributed at the previous week's Committee meeting. 

Researchers presented the site health hazards identified by Committee 
members in the 2nd Committee meeting. 

Committee members viewed a video on ergonomics in construction . 

Researchers presented a summary of the data collected during the 
walkthrough session earlier in the week. 

The Committee divided the findings into two categories: positive work practices 
currently taking place and work practices that could change. 

• Researchers introduced a new activity for the following week, Ergonomic Risk 
Factor Analysis. The activity's objective was to begin analyzing and prioritizing 
the ergonomic risk factors on site by considering how many people were 
affected, the seriousness of the hazard, and the likelihood of reducing the 
hazard. 

Commentary on Week 3 

This was the third Toolbox meeting where researchers felt compelled to conduct the meeting in a 
lecture format due to time constraints. 

Based on data from the Participant Observation site walkthrough, the Committee identified the 
following positive factors occurring on site: encouragement to get help from others when lifting, 
availability of a few hand trucks to assist with transporting heavy materials, delivery of heavy 
materials close to work areas, and freedom to report negative health symptoms to supervisors. 
It was noted that positive work practices on site had been reinforced by the ergonomics training 
that had been taking place in Committee and Toolbox meetings. 

Factors to change included reducing heavy lifting, relocating materials to waist level, improving 
working surfaces, and improving signalmen's skills. 
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Week 4 Health Trak Activities, July 7-11, 1997 

Participant 
Observation 
(Monday) 

• Ergonomic Risk Factor Analysis was conducted by Committee Members. 

Toolbox • No meeting this week due to time constraints. 

Committee 
(Friday) 

• Researchers presented the results from the Committee's Risk Factor Analysis. 

• The Committee separated the hazards into two main sections: 1) low staffing 
levels/rotation and manual material handling (MMH), and 2) operating engineer 
tasks. 

• The Committee began ranking the tasks for intervention and developing a game 
plan for possible actions to be taken. 

Commentary on Week 4 

Researchers learned that they would be unable to conduct a Toolbox meeting early in the week. 

In compiling the data from the Risk Factor Analysis, Committee members identified two major 
risk categories: 

1) Staffing levels/rotation and manual material handling: constant heavy lifting, carrying 
compressor jacks and oxygen acetylene tanks, pushing and pulling while performing 
most work tasks, and repetitive jackhammering inside the jacking/receiving pits. 

2) Operating engineer tasks: ergonomic deficiencies from sitting all day and controlling 
machinery as well as psychosocial problems from consistent concentration on job tasks 
to ensure the safety of work area personnel. 

In order to introduce interventions for these hazards, the Committee needed to identify the 
information flow within the company. It was determined that most information is funneled 
through the following pathway: Project Manager 7 Superintendent 7 General Foreman 7 
Foreman 7 Worker. The Committee then began to formulate preliminary strategies for 
addressing the health risks that had been identified: 

• 

• 

• 

• 

The safety manager said he would provide signalmen training to everyone to reduce 
hazards from engineering operator tasks. 

The Committee recognized that increasing staffing levels to reduce MMH hazards would 
present a considerable cost increase for the company; therefore, they decided that .an 
alternative strategy might be to educate foremen about various risk factors so they would 
allow workers an extra few minutes to perform their duties. 

The Committee decided to look into the possibility of leveling working surfaces with 
heavy equipment and obtaining lifting aids for MMH tasks. 

Three Committee members committed to working independently on handwashin~ 
facilities during the following week. This was an issue originally raised in the 2 
Committee meeting. 
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Week 5 Health Trak Activities, July 14-18, 1997 

Toolbox • 
(Thursday) 

• 

Committee • 
(Friday) 

• 

• 

Continued education on ergonomics-workers were told that sprains and strains 
can be reduced by use of lifting aids. 

Activity: Workers were aske·d specific questions about what types of lifting aids 
were needed on site, the adequacy of working surfaces, and their satisfaction 
with existing handwashing facilities. 

Activity: The researchers asked the following questions about the previous day's 
Toolbox meeting: MWhat worked?" and "What are your suggestions?" 

The researchers asked the Committee to think about the specific actions to be 
taken to remedy the concerns raised by the workers. 

The Committee decided on three specific intervention activities to work on in the 
time between this meeting and the next. 

Commentary on Week 5 

Week 5 of Health Trak is supposed to be the week where a specific intervention is introduced on 
site, and is intended to mark the beginning of Phase Three of the cycle. This cycle was running 
behind schedule. 

This was the first week where the Toolbox meeting included a participatory activity. The two 
main areas where workers cited a need for improvements were availability of lift.ing aids and 
improvement to working surfaces. In particular, workers cited a new issue regarding lifting aids 
on site-inadequate wheel well pulley systems for pits. 

During the Committee's evaluation of the participatory Toolbox activity, a laborer representative 
noted that the process was good, but that it could have been better if there was more 
participation. The issue came up that the location of the Toolbox meeting in the busy downtown 
area·was not always conducive to effective communication. The safety manager defended this 
program format. 

With new input from the workers who participated in the hazard identification activity in the 
Toolbox meeting, the Committee again tried to prioritize worksite hazards and develop plans for 
implementing controls. They decided on three specific issues to be addressed: handtrucks, 
wheel well systems, and working surfaces. Three implementation strategies would be pur~ued: 

1) Handtrucks were being ordered by the safety manager. 

2) A laborer and researcher would work on a design for improved wheel well systems. 

3) The Committee would look into improving the working surfaces at each of the work sites. 
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Week 6 Health Trak Activities, July 21-25, 1997 

Toolbox 
(Thursday) 

Committee 
(Friday) 

• 

• 

Activity: Workers broke into four specific worksite groups to evaluate the 
importance of the three issues the Committee was planning on addressing 
(handwashing, wheel wells, and working surfaces). On large newsprint, workers 
were asked to evaluate how important these issues were at the specific job sites. 

Researchers presented results from the previous day's participatory Toolbox 
meeting. The Committee evaluated the findings. 

• Committee members gave updates on three proposed interventions. 

• The Committee discussed an upcoming participatory observation activity-a 
safety and health audit that would involve use of a modified contractor checklist. 

Commentary on Week 6 

The researchers used this week's Toolbox meeting to gather more information on the health 
risks the workers had identified during the previous week. In order to increase individuals' 
participation and to combat the distractions from the bustling downtown location, the researchers 
use a small-group activity format. Only a short portion of the 1 O minute meeting was devoted to 
the Health Trak project It was a major challenge for researchers to concurrently collect data and 
facilitate a participatory activity under these conditions; however, this activity was successful. 

The beginning of this week's Committee meeting was once again devoted to evaluation of the 
previous day's Toolbox meeting. Members were pleased with the Mhands-on" nature of the 
participatory Toolbox activity. 

Updates were given on three interventions that had been initiated: 

• Handwashing-a prototype portable handwash station arrived and was going to be 
retrofitted for one of the work sites. 

• Handtrucks-two had been ordered but had not yet arrived. The site safety officer was 
also looking into a single canister handtruck for oxygen acetylene tanks. 

• Wheel wells-a Committee member was assigned the responsibility of ordering wheel 
wells for sites that needed them. 

Health Trak Cycle Two Final Report 7/98 Pg 8 of 15 



Week 7 Health Trak Activities, July 28-August 1, 1997 

Participant 
Observation 
(Tuesday) 
Toolbox 
(Thursday) 

Committee 
(Friday) 

• A site visit was conducted by the researcher to evaluate the progress on various 
interventions initiated by the Committee. 

• A participatory health and safety checklist was distributed. Foremen were 
instructed to complete the surveys with input from their site workers. 

• The foremen were told that the safety manager, the project owner's safety 
representative, and a researcher would fill out checklists at the same time they 
did their evaluations. 

• Activity: Researchers posed the following question: "What recent interventions 
have you noticed on site, and how are they working?" 

• Activity: The Committee debriefed on the previous day's Toolbox meeting. 
~esearchers asked: uwhat did you liker and uwhat would you change?" 

• Activity: The Committee was asked if they thought this type of participatory 
process would be used in the future. This activity was designed to help 
Committee members strategize to solve many of the new problems identified as 
a result of this week's health and safety audit. 

Commentary on Week 7 

The participatory health and safety audit activity introduced during this week's Toolbox meeting 
was not successful, as no foremen completed the audit. Therefore, the only data generated by 
this audit was that of the three-person team from the Committee. 

During the Committee meeting, updates on the interventions were given: 

• The handwashing intervention was not yet complete. A carpenter needed to complete 
the handwashing stand with a lock to prevent the soap from being stolen. The safety 
manager added that he would like to install a total of 4 handwashing stands on site. 

• Two new handtrucks had arrived; there was now at least one handtruck available at each 
site. 

• There had been no progress on wheel well improvement. The safety manager admitted 
failure and stated that it wasn't going to get done-but then quickly recanted this 
statement and said that an improved wheel well system would be transferred to one of 
the active sites in the near future. 

The Committee evaluated the failure of the foremen to complete the participatory health and 
safety audits. They thought the concept of a participatory checklist was a good one, but they saw 
much room for improvement: better logistics of handing out the survey, getting other 
subcontractors involved, and having employees evaluate each others' work sites. 

A discussion emerged regarding the fact that it is difficult to enforce compliance with basic 
health and safety issues, never mind filling out an in-depth survey. For example, safety glasses 
had been made mandatory in the preceding weeks, yet many workers were not yet in 
compliance. The safety manager acknowledged that this is not surprising considering he had 
"no mear for enforcement. 

The Committee was left to analyze the single health and safety audit completed by the safety 
manager, the project owner's safety representative, and the researcher. The checklist identified 
several issues in need of improvement. including familiar issues (handwashing, staffing levels, 
housekeeping) and new issues (eye protection. tool placement after use, ventilation, water and 
cup supply). 

Given the fact that new health and safety issues were being identified close to the end of the 
cycle, the researchers asked the Committee their thoughts on whether the participatory process 
would continue to be used in the future. The safety manager suggested changing the nature of 
the program to a Safety Observer Program with more management involvement There was 
also a suggestion for safety incentives for workers wearing PPE-but a researcher pointed out 
that this was an incentive for safe work practices, not an incentive to reduce risks. 
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Week 8 Health Trak Activities, August 4-8, 1997 

Toolbox • 
(Thursday) 

Committee • 
(Friday) 

• 
• 

• 

• 

Activity: Every worker who attended the meeting was given an index card and 
asked to write one thing (positive, negative, or indifferent) about participating in 
health and safety. The objective was for t~e Committee to better understand how 
they could continue the participatory Health Trak process in the future. 

Researchers presented the results from the previous day's Toolbox meeting . 

Committee members evaluated the Toolbox activity . 

Researchers asked the Committee to review what successful interventions had 
taken place and what interventions they would like to see in the future. 

Researchers asked the Committee for feedback on what was helpful about the 
participatory process, and what could change. 

The Committee members were asked how this process should continue . 

Commentary on Week 8 

Approximately one half of the workers at the Toolbox meeting participated in writing something 
about participating in health and safety-only one response was childish. Both the researchers 
and Committee were pleased by the success of this activity. 

Data from the Toolbox meeting was presented in the final Committee meeting. Committee 
members were surprised by some new issues that surfaced at the end of the process-concern 
over fast cars on site and lack of use of safety vests. 

The Committee then evaluated the Health Trak cycle as a whole: 

• Successful interventions included the introduction of two hand trucks for the oxygen 
acetylene tanks, improved working surfaces, and a hand washing station (with the 
exception of labels and water). 

• Interventions the Committee would like to see in the future included improved wheel wells 
and completion of the handwashing station. 

• The Committee's evaluation of the participatory process as whole is discussed in the 
evaluation section of this report. 
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'ASSESSMENT OF WHETHER PHASE ONE'S OBJECTIVES WERE MET 
WEEK 1 AND WEEK 2 

The goals of Phase One are to identify health hazards and develop definitions for problems. 
During the first two weeks of Cycle Two, Committee members and workers in Toolbox meetings 
discussed ergonomic risk factors, which helped all workers begin to develop definitions for 
problems. Committee members also began to identify health hazards on site; however, 
Toolbox meetings did not progress to the point where this could occur. In fact, workers in 
Toolbox meetings would not have the opportunity to identify their own health hazards until a 
participatory activity in Week 5 of the cycle. 

ASSESSMENT OF WHETHER PHASE Two's OBJECTIVES WERE MET 
WEEK 3, WEEK 4, WEEK 5, AND WEEK 6 

The goals of Phase Two are to analyze and develop solutions for problems identified during 
Phase One. Both the Committee and the Toolbox sessions were running behind schedule-by 
this time, the Committee and Toolbox meetings should have been preparing to focus on 
evaluation of the intervention. Instead, an intervention had still not been introduced on site. 

As this cycle was nearing the implementation stage, the Committee had many "irons in the fire"; 
however, it was unclear whether any particular issue was the primary focus of the group. 
Furthermore, attempts at implementation of controls appeared ad hoc; early analysis of how to 
effectively negotiate the construction hierarchy to change workplace conditions had been 
abandoned. As the Committee entered the implementation stage of the cycle, it appeared as 
though there were four controls to be implemented: addition of handtrucks, introduction of a 
handwashing station, leveling of work surfaces, and improvement to the wheel well system for 
the pits. The Committee did not have a well-defined game plan for implementation of these 
specific controls as they entered Phase Three. 

ASSESSMENT OF WHETHER PHASE THREE'S OBJECTIVES WERE MET 
WEEK7 

The goals of Phase Three are to prioritize and introduce interventions at the worksite. Because 
the cycle was running behind schedule, there was only one week to meet the goals of this 
phase. At the end of this phase, the only completed intervention was the introduction of 
handtrucks. 

Because researchers were frustrated by the fact that few meaningful interventions had occurred 
by this point, they tried to engage the workers in yet another round of hazard identification via 
the participatory health and safety audit. The result of this was the generation of yet more 
health and safety hazards on site-the question was whether any forum would exist after the 
completion of the cycle to address these issues. 

ASSESSMENT OF WHETHER PHASE FOUR'S OBJECTIVE WERE MET 
WEEKS 

The goals of Phase Four are to evaluate the intervention and the 8-week participatory process. 
Because both the Toolbox participants and the Committee successfully completed evaluations 
of the project, this goal was met by all study participants. 
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.V. CYCLE EVALUATION 

The researchers assessed Health Trak's effectiveness against its objectives, which were to 
develop and implement a participatory method and identify and implement an ergonomic 
intervention. Two qualitative tools and one quantitative tool were used to evaluate Cycle Two 
and to gather data for a long-term summative evaluation of all past and future Health Trak 
cycles. 

1. Participant Evaluation (qualitative) 
2. Pre- and post-surveys from on-site workers (quantitative) 
3. Site walk-throughs by an external health and safety expert (qualitative) 

1) PARTICIPANT EVALUATION 

During the Week 8 Committee meeting, Committee members were asked to evaluate the 
participatory process in terms of what was helpful and what could change. They were also 
asked how they thought the participatory process could continue after the end of the Health 
Trak cycle. Allowing the Committee to gauge its overall effectiveness and make suggestions 
for improvement provides researchers with necessary information to continue improving Health 
Trak in future cycles. 

What was helpful 

• The company had sponsored the Health Trak cycle (deemed the most important of 
all points discussed). Because of this, the Committee felt there was more 
participation in the Toolbox meetings and the process resulted in a better 
relationship between the workers and contractor representatives. 

• Worker training and education was conduced during the Committee and Toolbox 
meetings. 

• A·n effective communication system was fostered between workers and 
contractors. 

• Researchers worked with each other, organized the participatory process, knew 
what they were doing, and were able to transform academic terminology into 
everyday language. 

What Could Change 

• Involvement of higher levels of management would provide them with a better 
understanding of what was taking place. Furthermore, increased steward 
involvement would potentially reduce fear of retaliation from participation. The 
safety manager added that this would also increase his ability to perform his job 
tasks because he would have "more meat." 

• The safety manager and the owner's safety representative mentioned that it would 
be a good idea to rotate the Committee members and also limit discussions so 
everyone would be more involved. 

• The safety manager added that due dates should be assigned to unresolved 
issues. This was attempted on several occasions. The safety manager always 
said he would take care of an item, but he rarely did. 

• Other ideas relied on safety incentives. However, one researcher explained that 
these are incentives for safe work practices and not incentives that reduce risks. 
Therefore, a Committee member suggested that this could include more training 
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and awareness about health and safety. The safety manager already provides 
this, but it takes place on Saturdays. Since workers are not paid, they do not 
attend. 

Health Trak's Future 

• The safety manager stated that the project manager allotted him the eight hours at 
the beginning and no more. He stated that he would approach the project 
manager and explain the positive impact of this program and solicit the 
continuation of a modified version of Health Trak. If given the opportunity to do so, 
he will add support from piledrivers, electricians, iron workers and the tunnelers. 

• The Committee agreed that it would be more appropriate to hold meetings every 
other week and rotate members on and off the Committee. By doing so, the 
process could closely involve those with problems that were deemed reasonable. 

• Before identifying new issues, Committee members agreed to deal with old 
business (wheel wells) and then move on to new business. 

• The Committee discussed the structure. One Committee member mentioned they 
would need a chairperson-the owner's safety representative was nominated. To 
continue the process, a researcher will provide materials and technical assistance. 
If any conflicts arise in the process, the Committee agreed that they would do 
whatever is necessary to work around the problem. 

2) PRE- AND POST-SURVEYS FROM ON-SITE WORKERS 

Identical pre- and post-Health Trak surveys assessed the effectiveness of the Health Trak 
process. (See Appendix A.) These self-administered surveys were completed by on-site 
workers before and after the eight-week cycle. Fourteen of 18 randomly-selected, on-site 
workers filled out a pre-Health Trak survey. Eleven of 14 randomly-selected, on-site workers 
completed the post-Health Trak survey. No contractor representative completed a survey. 

The objective was to compare perceptions of construction-related health hazards before and 
after the eight-week cycle. The health hazards of interest were noise, dust, stress, manual 
materials handling, chemicals, weather conditions, and sanitation. The questions specifically 
probed perceptions of how hazardous these problems were to their health, their ·co-workers' 
and contractor's concerns for reducing these health hazards, and how much could be done to 
reduce these hazards. To compare perceptions, parametric two-sample t-tests were 
conducted. The results did not yield any statistically significant changes in workers' perceptions 
for any hazard category. 

3) PRE-AND POST-SITE WALKTHROUGHS BY AN EXTERNAL HEALTH AND SAFETY EXPERT 

An external health and safety expert also conducted a pre- and post-Health Trak survey. The 
external health and safety expert evaluates all construction fatalities in the state of 
Massachusetts for the Massachusetts Department of Public Health. The evaluation objective 
was identical to the self-administered survey. However, the expert subjectively assessed the 
workers' perceptions through conversations using the survey form as a guide. 

In the pre-Health Trak survey, two piledrivers. one operating engineer, and one laborer were 
the only workers willing to participate in a discussion with the expert. The discussion followed 
the seven hazard categories, but each worker was not asked every question. The group 
acknowledged weather and sanitary problems, but they suggested the hazards were not 
serious. They also acknowledged noise as a problem, but they believed that the problem could 
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be dealt with through hearing protection. Dust was always a factor. but not a particular 
concern. Only the piledrivers mentioned that chemicals might be of concern to welders that may 
encounter lead. Stress was viewed as the foreman's problem or not a problem. Lifting and 
manual materials handling were not seen as hazardous in their particular work because 
materials were moved by machine. In addition, those interviewed had no comment on 
management's concern about safety, except that hearing protection was always available. 

In the post-Health Trak survey the expert conducted the evaluation with four laborers, one 
laborer foreman, and two operating engineers. They were asked questions in the same format 
as the pre-Health Trak survey. Consistently, those interviewed indicated noise as a problem in 
construction. However, they believed they it was under control with the available hearing 
protection. Dust was an issue for only one laborer, who believed the problem was from jack 
hammering. He indicated that dust masks help reduce this exposure. No one perceived 
chemicals as a hazard. Stress was identified by one worker as something that could affect 
one's health, but it was not a particular concern. Lifting and manual materials handling was a 
concern if not done correctly. Most of those interviewed said they know how to lift, so they 
would not become injured. One worker also noted that lifting hazards were a concern of 
management. 

The majo~ difference between the pre- and post-Health Trak surveys was with respect to lifting 
and manual materials handling. In the first survey the workers did not perceive it as a problem 
for themselves or for management. However, in the second survey the identified it as a 
concern for both parties. This may have resulted from the relationship with the ergonomic 
activities that were conducted during the Toolbox meetings and also the ergonomic 
interventions that were instituted on site. 

4) HEALTH TRAK EVALUATION SUMMARY 

The participant evaluation indicates that two of Health Trak's three key components -
Committee meetings and Toolbox meetings - were highly successful. The researchers agreed, 
since the Toolbox meetings complimented the Committee meetings by providing education and 
training and gathering data that was directly related to the Committee's process. However, the 
third and final key component, Participant Observation, was less successful. This may result 
from the difficulty in measuring the component. 

At this time, participant evaluation most likely provides the best evaluation for improving both 
the participatory process and the intervention strategy. The two surveys provide good feedback 
about how those outside the Committee view on-site hazards, but they do not appear to 
successfully measure the process created over the eight week period. 

VI. LESSONS LEARNED 

The eight-week participatory process provided valuable insight for future Health Trak Cycles. 
This cycle clearly demonstrated the need to involve site leaders in the Health Trak Committee, 
as this Committee was limited in its ability to institute change on site. Because the safety 
officer who selected the Committee members was individualistic and chose to work without the 
partnership of stewards and foremen, the Committee was comprised primarily of rank-and-file 
workers coming together for the first time. While this Committee was successful in generating 
several recommendations for change on site, they did not have the tools necessary for effective 
implementation. 

In contrast, the first Health Trak cycle's Committee was selected by a safety officer who had 
historically worked with site leaders of foremen and stewards. These are the players on 
construction sites who are responsible for negotiating improvements in all kinds of worksite 
inadequacies; therefore, they were well-poised to tackle issues pertaining to health and safety 
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at tj,e onset of the cycle. The Committee in this Health Trak cycle had less experience working 
on these issues and therefore had a steeper learning curve. This contributed to some of the 
time delays seen throughout the course of the cycle. 

Toolbox meetings in this cycle were participatory in nature when they occurred, but there were 
difficulties negotiating the time allotted for these sessions. Researchers were pleased that they 
were able to get feedback from workers during these meetings, and viewed their strategies 
adopted in this session as an improvement over the previous Health Trak cycle. 

VII. IMPROVEMENTS TO BE IMPLEMENTED FOR THE NEXT CYCLE 

The main future improvement to Health Trak cycle will consist of trying to influence the site 
safety officer to select Committee members who are in inherent leadership positions, such as 
stewards and foremen. Rank-and-file construction workers simply are not in a position to 
implement change on site without including these leaders in such negotiations. 

Although researchers would like to encourage inclusion of stewards and foremen on future 
Health Trak Committees, they will not require the site safety officers to do so. Rather, they will 
be forthcoming with their findings from previous cycles, indicating that prior cycles have 
demonstrated that the Committee is most successful when it is comprised of certain players on 
site. 

Both stewards and foremen are workers' support network in the field. Daily hassles that occur 
in the field are negotiated between these leaders; therefore, many of the decisions to 
implement the suggestions generated during Health Trak are within their control on site. This is 
particularly true of those improvements that do not require a capital expenditure, but can be 
introduced easily once there is buy-in from the leaders on a job site. In cases where it is 
necessary to involve upper management in budgetary decisions, stewards and foremen will still 
be in a better bargaining position than would be a Committee fully comprised of rank-and-file 
employees. 
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Appendix A: Pre- and post-He.alth Trak Evaluation 
Answer each of the following questions by placing a tic mark on the line that best 

represents your opinion. For Example--+(---

1. How hazardous is noise to employee health? 

2. How concerned is management about 
reducing noise on site? 

3. How concerned are co-workers about 
reducing noise on site? 

4. How much can be done to reduce noise 
in construction? 

5. How hazardous is dust to employee health? 

6. How concerned is management about 
reducing dust on site? 

7. How concerned are co-workers about 
. reducing dust on site? 

8. How much can be done to reduce dust 
in construction? 

9. How hazardous is stress to employee 
health? 

IO. How concerned is management about -
reducing stress on site? 

11. How concerned are co-workers about 
reducing stress on site? 

12. How much can be done to reduce stress 
in construction? 

13. How hazardous is lifting and manual 
materials handling to employee health? 

14. How concerned is management about 
reducing lifting and manual materials handling 
on site? 

Not at All 

Not at All 

Not at All 

Nothing 

Not at All 

Not at All 

Not at All 

Nothing 

Not at All 

Not at All 

Not at All 

Nothing 

Not at All 

Not at All 

Very 

Very 

Very 

ALot 

Very 

Very 

Very 

A Lot 

Very 

·very 

Very 

A Lot 

Very 

Very 



.1S. How concerned are co-workers about 
reducing lifting and manual materials handling Not at All Very 
on site? 

16. How much can be done to reduce lifting 
and manual materials handling in construction? Nothing ALot 

17. How hazardous are chemicals to employee 
health? Not at All Very 

18. How concerned is man~gement about 
reducing chemicals hazards on site? Not at All Very 

19. How concerned are co-workers about 
reducing chemicals hazards on site? Not at All Very 

20. How much can be done to reduce chemicals 
hazards in construction? Nothing ALot 

21. How hazardous is weather to employee 
health? Nofat All Very 

22. How conce~ed is management about 
weather hazards on site? Not at All Very 

23. How concerned are co-workers about 
weather hazards on site? Not at All Very 

24. How much can be done about weather 
hazards in construction? Nothing A Lot 

25. How hazardous are sanitary hazards 
to employee health? Not at All Very. 

26. How concerned is management about 
reducing sanitary. hazards on site? Not at All Very 

27. How concerned are co-workers about 
reducing sanitary hazards on site? Not at All Very 

28. How much can be done to reduce sanitary 
hazards in construction? Nothing A Lot 

29. How concerned is your· present employer 
about your health? Not at All Very 
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I. EXECUTIVE SUMMARY 

In the summer of 1998, the Slattery, lnterbeton, White, and Perini joint venture (herein 
referred to as the Contractor) committed to working with the Construction Occupational 
Health Project at the University of Massachusetts Lowell (herein referred to as COHP) 
as a Model Contractor. The COHP's Model Contractor Program involves contractors 
with strong safety programs who have requested that the COHP work with them to 
strengthen the health component of their work. The Program joins researchers and the 
construction industry in researching effective systems to construction occupational 
health through meaningful worker participation in identification and remediation of 
hazards. 

Through the summer and fall, the Contractor and COHP researchers identified pre-job 
activity planning as an area that could be strengthened through increased worker 
involvement. The Contractor wanted to work on activity planning in an operation that 
would be repeated several times; COHP researchers wanted to work on an operation 
where ergonomic hazards currently existed, but could be reduced through the 
introduction of worker-generated interventions. For these reasons, the Contractor and 
COHP researchers decided to conduct a Health Trak cycle to reduce ergonomic 
hazards associated with concrete formwork assembly. This research project was 
conducted during the fall and winter of 1998 -1999. 

Health Trak is an eight-week participatory research approach to intervention in 
construction that includes three components: 1) Weekly labor/management committee 
meetings, 2) Worker toolbox meetings, and 3) Participant observation by committee 
members. In this Health Trak cycle, the Committee met once a week and included a 
laborer steward, a carpenter steward, a general foreman, a concrete engineer, the site 
safety engineer, and three COHP researchers. 

HEAL TH TRAK: REDUCING ERGONOMIC HAZARDS IN 

FORMWORK ASSEMBLY 

An eight-week participatory research approach to intervention 
involving three research activities: 

1) Weekly labor/management committee meetings 

2) Worker toolbox meetings 

3) Participant observation by committee members 

The Committee first had an orientation on the general ergonomic risk factors that can 
lead to sprains and strains and other ergonomic injuries. In order to identify potential 
ergonomic hazards associated with formwork assembly, the Committee members then 
spent several weeks creating a Risk Map of this operation. This process consisted of 



three steps: 1) drawing maps of materials, equipment and tools they used in formwork 
assembly, 2) identifying ergonomic risk factors associated with the operation, and 
3) generating ideas for possible solutions to eliminate or reduce these hazards. 

From the list of possible solutions to improve concrete formwork assembly, the 
Committee chose to focus on improving laydown areas (areas where form materials, 
tools, and equipment are stored on site) during the remainde~ of the Health Trak cycle. 
The Committee's action items focused on planning and getting what you need, setting 
up and laying out the area, and maintaining the area. Below is a summary of the 
general accomplishments and planned work from the Health Trak cycle. 

ACCOMPLISHMENTS/PLANNED WORK FROM HEAL TH TRAK ON FORMWORK ASSEMBLY 

I. Improved Activity Planning 

• Revise existing activity plan for general formwork. 

• Incorporate findings of Committee into planning for future formwork activities. 

II. Improved Lay-Down Areas 

• Continued progress on 7 action items for improving lay-down areas: 

1. Discuss overall plan at Monday safety meetings. 

2. Do form planning with a clean, safe area in mind. 

3. Schedule deliveries for smooth work progress. 

4. Provide receptacles for trash, such as spare skip pans or barrels. 

5. Keep motor vehicle traffic out of laydown areas by cordoning off the area. 

6. Get bucket in area to remove waste and scrap. 

7. Have carpenter foreman talk to laborers to do housekeeping in between other tasks. 

Ill. Improved Site-Wide Ergonomics 

• Revise generic activity plan form to include ergonomic hazards and lay-down area 
planning. 

• Pursue the lighter, longer prybar. 

• Give ergonomics training to incoming carpenters foremen. 

• Provide ergonomics supplement to Contractor's New Worker Orientation booklet. 

This report includes a background description of the Model Contractor and Health Trak 
programs, a week-by-week description of the Health Trak cycle, the Health Trak 
Committee's evaluation of the process, and COHP researchers' summary and 
conclusions of the cycle. 
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II. BACKGROUND ON MODEL CONTRACTOR AND HEALTH TRAK PROGRAMS 

MODEL CONTRACTOR PROGRAM 

The goal of the Model Contractor Program is to work with contractors who are 
committed to making workplace health and safety improvements through specific 
intervention activities involving workers. The Model Contractor Program has three 
phases: 

• Phase I. Hazard identification and pre-planning 
• Phase II. Control implementation and organizational communication (Health Trak) 
• Phase Ill. Programmatic evaluation 

Phase I includes baseline data collection and the development of a contractor-specific 
intervention plan for joint research. The purpose of the baseline data collection is to 
spend time getting a better understanding of how the health piece of the site-specific 
safety and health plan is working . Then, informed recommendations can be made to 
improve the health component of the plan. 

SUMMARY OF PHASE I: HAZARD IDENTIFICATION AND PRE-PLANNING 

Over a six-week period, COHP researchers reviewed documents, talked with workers 
and management, and observed site operations. These activities confirmed the 
strength of the safety program. Field observations and interviews with workers, 
foremen, stewards, engineers, and managers revealed a relatively high awareness of 
safety hazards and the methods to prevent or control these hazards. Researchers 
found less awareness of potential ergonomic and respiratory hazards and ways to 
reduce these hazards. Review of written documents such as the site-specific safety 
and health plan, orientation materials, pre-job activity plans, and incident investigations 
supported these observations. 

While health hazard awareness was low, involvement of site personnel in safety-related 
activities was high. Many workers attended toolbox meetings, felt free to raise safety 
and health issues at these meetings, and found the meetings useful. Stewards, 
foremen, safety officers and site superintendents aggressively and actively corrected 
hazards. Workers and supervisors were able to stop work to correct hazards. 





OBSERVATIONS OF THE CONTRACTOR'S HEALTH AND SAFETY SYSTEM 

• High awareness of safety hazards among workers. 

• Less awareness of ergonomic and respiratory hazards. 

• Written documents had strong focus on safety. 

• Involvement of site personnel in safety-related activities was high. 

• Stewards, foremen, safety officers, and site su·perintendents aggressively 
corrected hazards. 

Following this data collection period, COHP researchers recommended four integrated 
strategies to improve the health component of the Contractor's health and safety 
program: (1) improve new employee and ongoing training; (2) improve activity planning; 
(3) improve incident investigations; and (4) develop engineering controls. The 
Occupational Safety and Health Administration (OSHA) stresses the importance of 
worker and front-line supervisor awareness and involvement in effecting such 
recommendations. Therefore, a joint labor/management Health Trak participatory 
research program was recommended to the Contractor to promote more worker 
involvement, greater on-site technical expertise, and ongoing feedback on solutions.1 

The Contractor had previously identified activity planning as a priority area for 
improvement; therefore, they selected this as the focus of the Health Trak program. In 
trying to identify a specific operation to improve through activity planning, the Contractor 
expressed an interest in finding an ongoing operation on site. Concrete formwork was 
identified as a possible process since there was a substantial amount of this work 
planned for the upcoming months. Furthermore, COHP researchers' field observations 
from previous research on other sites indicated that carpenters and laborers building 
concrete forms are exposed to important ergonomic risk factors (awkward postures, 
forceful exertions, repetitive or prolonged activities, contact stresses, and temperature 
extremes). 2•3 These risk factors could lead to sprains and strains and other ergonomic 
injuries, and these risk factors could potentially be reduced or eliminated through better 
activity planning. 

As a result of collaborative planning, COHP researchers and the Contractor agreed to 
(1) improve activity planning by assembling a Health Trak committee, and (2) have the 
committee focus on concrete formwork. 

1 Noll, M., Moir, S., Hanson, D., Azaroff, L., A good contractor safety system made better: initial program 
evaluation, COHP Technical Report T-39, April 1999. 

2 Punnett, L., Paquet, V., Ergonomic exposures to carpenters and carpentry laborers in tunnel 
construction, In A. Mital, et al., editors, Advances in occupational ergonomics and safety I (proceedings 
of the Xith International Occupational Ergonomics and Safety Conference, Amsterdam, IOS Press, 
1996. 

3 DesMarais, T. , McDonald, S., Ergonomic Job Analysis: Laborers constructing concrete base structures, 
COHP Technical Report T-26, April 1998. 



HEALTH TRAK PROGRAM 

The Health Trak program is an eight-week intervention research project designed to 
enhance workers' and contractor representatives' capacity to identify and remedy 
health hazards on construction sites. It uses participatory research methods that are 
"learner-centered", which were developed in the field of education. They have been 
adapted to research under the name participatory action research (PAR). PAR studies 
combine research and intervention in single studies and transform research subjects 
into participants in the process. 

Each Health Trak cycle consists of an eight-week program where workers and 
contractor representatives work together to reduce health risks at their site. Each cycle 
has three key components: 

• HEALTH TRAK COMMITTEE MEETINGS. The committee meets one hour each week 
for each of the eight weeks. The committee is composed of 6 to 8 participants 
and must be made up of a numerical majority of non-management personnel. 
Researchers facil itate the meetings while the committee members work together 
on activities that relate to the process. 

• WEEKLY TOOLBOX MEETINGS. The trades' toolbox meetings usually happen one 
day each week. Committee members and researchers use these meetings to 
collect data and distribute information about the process. 

• PARTICIPANT OBSERVATION. Includes observations, interviews and focus group 
activities with workers and contractor representatives. The purpose is to solicit 
feedback from workers and contractor representatives that may not be directly 
involved with the committee; and also to gain trust, which is critical in a 
participatory process. 

While the three key components are performed over the eight-week process, they are 
structured toward Health Trak's four phases: 1) Problem Identification and definition, 2) 
Analysis of hazards and strategies for intervention, 3) Implementation of proposed 
intervention(s), and 4) Evaluation by participants. 

HEALTH TRAK'S FOUR PHASES 

1) Problem identification and definition 

2) Analysis of hazards and strategies for intervention 

3) Implementation of proposed intervention(s) 

4) Evaluation by participants 

During the problem identification and definition phase, the Committee's objectives are 
to identify health hazards and develop definitions for the problems. The next phase's 



objectives, analysis of hazards and strategies for intervention, are to analyze and 
develop solutions for problems identified during the first phase. The implementation 
phase's objectives are to prioritize and introduce interventions at the worksite. The final 
phase's objective, evaluation by participants, is to evaluate the intervention and the 
eight-week process. 

The Contractor helped COHP researchers identify appropriate members for the Health 
Trak Committee. The Committee included a laborer steward, a carpenter steward, a 
general carpenter foreman, a concrete engineer, the site safety engineer, and three 
COHP res·earchers. 

HEAL TH TRAK COMMITIEE MEMBERS 

Laborer steward 
Carpenter steward 

General carpenter foreman 
Concrete engineer 

Site safety engineer 
Three COHP researchers 

The remainder of this report summarizes the activities undertaken during the eight­
week Health Trak project on activity planning in concrete formwork assembly (Phase II 
of the Model Contractor Program). Because the COHP's relationship with this Model 
Contractor is ongoing, Phase Ill has not yet occurred and is not reported in this 
publication. This report also does not cover ergonomics awareness training for 
foremen, an outcome of the Health Trak process projected to begin shortly following 
publication. 



Ill. WEEK-BY WEEK HEALTH TRAK PROCESS 

AND RESULTS 

Contractor and Labor Health Trak Committee Members 



Ill. WEEK-BY-WEEK HEALTH TRAK PROCESS AND THE RESULTS 

This section of the report outlines the activities of the Health Trak Committee week by 
week, beginning with the orientation meeting. The graphic below is an overview of the 
Committee's activities over the duration of the research project. 

HEALTH TRAK CYCLE 3 WEEKLY OVERVIEW 

Phase 1: 
Problem ID and 

Definition 
Orientation Week 1 

Phase 2: 
Analysis of Hazards and Strategies 

for lnteNention 
Week 2 Week 3 Week 4 Week 5 

Phase 3: 
Implementation 
of Interventions 

Week 6 

Phase 4: 
Evaluation by 
Participants 

Week 7 Week 8 



PHASE 1: ORIENTATION WEEK 

Present: Carpenter Steward, Laborer Steward, Safety Engineer, Concrete Engineer, 
COHP Researchers 

Agenda 

Review of Health Trak process 

Introduction to ergonomics 

Scheduling of future sessions 

Comments 

• This was the first time the Health Trak Committee met. The meeting was pulled 
together in an impromptu fashion at the end of the Contractor's monthly safety 
meeting. The General Carpentry foreman could not make it because of short 
notice. 

• The purpose of this meeting was to orient Committee members to the purpose of 
Health Trak. 

• COHP researchers handed out some toolbox talk materials on ergonomics that 
Committee members could share with other workers on site. These materials 
were used extensively by Committee members in their toolbox meetings for the 
rest of the Health Trak cycle. 

Health Trak Committee (all members) 

-=-, .• --..,.-.,. --r--::i:\ t;) 
c.: ,1 .:~; 

... 

- ··~;-·=--... 



ORIENTATION WEEK (CONT.) 

Notes on ergonomics and Health Trak from orientation meeting 
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Sample and list of toolbox topics handed out to the Committee during the orientation 

TOPICS OF TOOLBOX TALK MATERIALS: 

• "How to get through a day's work and still have something left over" 

• "Balanced tool belts can start your back off in the right position" 

• "Job rotation gives your body a break" 

• "Using a pipe carriage prevents back, shoulder, and wrist fatigue" 

• "Suspending tools prevent back, arm, and shoulder fatigue" 

• "Overcome the 'Don't sit on the job' attitude and your body will thank you" 

• "Shovel design can help to reduce forces on the lower back and hands" 

• "Reduce your risk of back injury-let your equipment do the work." 

Toolbox talk materials used in Health Trak were developed by the Workers 
Compensation Board of British Columbia and are included in their 
"Constructive Ideas" series on reducing soft tissue injuries in the 

construction industry. 
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PHASE 1: WEEK 1 MEETING 

Present: Carpenter Steward, Laborer Steward, Safety Engineer, Concrete Engineer, 
General Carpentry Foreman, COHP Researchers 

Agenda 

Pre-meeting orientation for new members 

Review of Health Trak process and ergonomic risk factors 

Forms presentation by Concrete Engineer 

Activity planning presentation by Safety Engineer 

Comments 

• During the review of ergonomics, Committee members said that they had shared 
some of the ergonomic toolbox talk materials with workers on site. Ergonomics 
information was well-received by workers, but a lot of the concepts were not new­
just presented in researchers' words. 

• Learning about formwork was the first step in identifying ergonomic hazards. The 
Concrete Engineer provided an introduction to the different kinds of form systems 
used on site. He described the system to be used for a major upcoming formwork 
project. The group discussed how forms are assembled for such an operation. 

• The Safety Engineer shared the activity plan for "oddball" form assembly. Again, this 
was a step in identifying ergonomic hazards associated with formwork assembly. 
The activity plan included a section on sprains and strains-it said to lift with your 
knees, not your back; and to get help from other people if necessary. The Safety 
Engineer noted that activity plans are dynamic documents and that they can be 
adjusted to add more things as they come up. 

• During this meeting, there appeared to be an undercurrent of skepticism that the 
Committee would be able to come up with realistic solutions to ergonomic hazards in 
formwork assembly. As one Committee member said, ''You're trying to live in the 
perfect world. You're telling us that your maximum lift is 50 pounds; the average guy 
won't get hurt on the job. It's not the real world. Sometimes we lift more and we get 
hurt." 



WEEK 1 MEETING {CONT.) 

Quotes of the week 

ON ERGONOMICS IN TOOLBOX MEETINGS: 

'The information that you're giving me here, I'll pass on 
to the laborer foreman because after a while you get 
done talking about belts, tagging, and nails sticking up­
what else is there? You've given us a basis for some 
other stuff." 

Laborer Steward 

"We talked about using a pipe wrench instead of vice 
grips ... don't strain yourself .. .if you need help, ask for it. 
People said yeah, okay, good." 

Carpenter Steward 

Stack of steel form panels 



PHASE 2: WEEK 2 MEETING 

Present: Carpenter Steward, Laborer Steward, Safety Engineer, Concrete Engineer, 
General Carpentry Foreman, COHP Researchers 

Agenda 

Distribute more handouts for toolbox meetings 

Map risks and identify possible interventions for formwork assembly 

Select one toolbox talk to do next week 

Comments 

• The Committee described and drew the following steps in formwork assembly: truck 
unloading, lay-down areas, gang form assembly, form placement, and form bracing. 

• Then, the Committee began to identify ergonomic hazards and solutions for each 
step. (See completed Risk Map, Summary of Hazards, and List of Solutions on 
pages 23-28.) 

• The Committee selected the toolbox talk How to get through a days work and still 
have something left over, to go over at the next week's toolbox meetings. (See 
quotes on page 16.) 

• At the end of the meeting, the Safety Engineer noted that the risk mapping activity 
was a good exercise since there was "a lot of input from everyone". 

COHP researcher talking with Laborer Steward on site 



WEEK 2 MEETING {CONT.) 
Quotes of the week 

ON THE TOOLBOX TALK ''How TO GET THROUGH A DAYS WORK AND STILL HAVE 

SOMETHING LEFT OVER": 

"Something should be added: how to get to 55 and have something left. Take a 
big old guy like me .. .if I had to keep going with my tools, I couldn't." 

General Carpentry Foreman 

REASON FOR NOT SELECTING THE TOOLBOX TALK ON JOB ROTATION: 

''You have to balance taking it easy on a guy's job and getting it done. If I have 
to rotate a fresh guy in, I'll never get it done. The crew themselves will direct 
themselves. Some people you can't stop. They just bang away all day long­
they don't stop. Other people want to switch out and that's okay. It all averages 
out." 

General Carpentry Foreman 

REASON FOR NOT SELECTING THE TOOLBOX TALK ON BALANCING TOOL BELTS: 

'~ny time you try to balance a tool belt, as soon as you twist or take one tool out, 
you're unbalanced.,, 

Tasks in formwork identified by the Committee 

IDENTIFIED TASKS ASSOC IA TED WITH 

FORMWORK ASSEMBLY 

1. Truck unloading 

2. Laydown area organization 

3. Gang form assembly 

4. Placing gang forms 

5. Installing bracing 

6. Building bulkheads 

7. Putting ties in 

Carpentry Steward 



PHASE 2: WEEK 3 MEETING 

Present: Safety Engineer, Concrete Engineer, General Carpentry Foreman, COHP 
Researchers 

Agenda 

Feedback on toolbox talk topic from last week 

Discussion of how do you know when it's too heavy to lift an object 

Continue mapping risks and identifying interventions for formwork assembly 

Discussion of hand tools 

Comments 

• The two stewards could not make it to this meeting. 

• The General Carpentry Foreman had covered How to get through a days work and 
still have something Jeff over in his toolbox meeting. He and his crew expanded the 
topic to How to get to 55 years old and still have something Jeff over. The crew was 
receptive to asking for help and switching off hazardous job tasks. 

• The Committee discussed how workers know when something is too heavy to lift. 
Some thought experience is important; others thought you just know by looking at 
it-"common sense". However, when you have large crews of new workers, it's 
harder to rely on this common experience and injuries may be more likely. 

• The General Carpentry Foreman noted that the current "core" carpenter crew of 
about 12-15 workers would soon be foremen on this job since there were 150-200 
carpenters scheduled to be on site at the peak of an upcoming major formwork job. 
This gave researchers the idea to suggest an ergonomics training session for the 
carpenter foremen. 

• The Committee continued to identify ergonomic hazards and solutions for the 
following formwork assembly tasks: unloading the truck, materials storage, lay-down 
areas, and gang-form assembly. (See completed Risk Map, Summary of Hazards, 
and List of Solutions on pages 23-28.) Using the seven formwork assembly tasks 
identified in the previous week's meeting, COHP researchers generated a list of 
open questions for the Committee to consider during the risk mapping activity. (See 
page 18.) 

• During the discussion on gang form assembly, the Committee got on the topic of 
hand tools. The COHP researchers offered to evaluate tools for the General 
Carpentry Foreman. 



WEEK 3 MEETING (CONT.) 

Quote of the week 

ON DOING THE TOOLBOX TALK "How TO GET THROUGH A DAYS WORK AND 

STILL HAVE SOMETHING LEFT OVER 11: 

'We covered that one in our safety meeting. We expanded it to not just 
getting through the day, but getting through to being 55 years old. 
Everyone was receptive to asking for help. We talked about switching off 
in doing the same, repetitive thing." 

General Carpentry Foreman 

Questions COHP researchers asked the Committee during the job analysis 

QUESTIONS FOR JOB ANALYSIS 

Truck unloading 

• What are the safest ways to unload, unpack, and sort hardware? 

Laydown area 

• How can we organize the work to prevent extra handling? 
• How can we maintain good housekeeping? 

Gang form assembly 

• Could/should forms be raised up to waist level? 

• Could/should forms be assembled vertically? 
• What are the best/recommended tools for assembly? 

Placing gang form/installing bracing 

• What are the best/safest ways to place forms and install braces? 
• What are the best/recommended tools for placing and bracing forms? 

Building bulkheads 

• What are the best/safest ways to build bulkheads? 

• What are the best/recommended tools for bu ilding bulkheads? 

Putting ties in 

• What are the best/safest ways to put tie bolts in? 

• What are the best/recommended tools for putting tie bolts in? 



PHASE 2: WEEK 4 MEETING 

Present: Safety Engineer, Concrete Engineer, General Carpentry Foreman, COHP 
Researchers 

Agenda 

Review list of solutions/intervention ideas from last week 

Continue mapping risks and identifying interventions for formwork assembly 

Review tool catalogues 

Comments 

• The two stewards were unable to attend this meeting. 

• In debriefing on the week's toolbox meetings, COHP researchers suggested that 
they might be able to use information generated in the Health Trak cycle to give the 
Safety Engineer some ergonomics bullet points for the Contractor's worker 
orientation safety manual. 

• COHP Researchers reviewed the list of solutions generated by the Committee in the 
previous week. The Committee had made it through the step of gang-form 
assembly. 

• The Committee continued to identify ergonomic hazards and solutions for the 
following formwork assembly tasks: placing forms and bracing. (See completed Risk 
Map, Summary of Hazards, and List of Solutions on pages 23-28.) 

• In discussing the task of placing forms, the Committee agreed that getting the form 
into its final place involves a lot of "bullwork" since one or two people need to use a 
lot of force with a prybar to get the form in place. The Committee discussed the 
possibility of improving this operation by getting a longer, lighter prybar. The Safety 
Engineer had seen such prybars used on other sites and said he would look into 
ordering one for this operation. 

• The Committee reviewed the tool catalogs and noted that there were several 
ergonomically designed tools on the market. 



WEEK 4 MEETING (CONT.) 

Quotes of the week 

ON DOING A TOOLBOX TALK ON BALANCING TOOL BELTS: 

''At yesterday's safety meeting, we used your suggestion on equalizing the 
weight on tool pouches. People were receptive; they tend to do it anyways and 
it can bother you by the end of the day. They said that in the drywall industry, 
more people use suspenders to equalize the load. There's probably more going 
on with that subject [in my work crew] than I even thought." 

General Carpentry Foreman 

... LOOKING BACK TO WEEK 2 QUOTE-REASON FOR NOT SELECTING THE 
TOOLBOX TALK ON BALANCING TOOL BELTS: 

''Any time you try to balance a tool belt, as soon as you twist or take one tool out, 
you're unbalanced." 

Carpentry Steward 

Partial listing of ergonomic hazards associated with formwork assembly 

PRELIMINARY LIST OF ERGONOMIC HAZARDS ASSOCIATED 

WITH FORMWORK ASSEMBLY 

{TRUCK UNLOADING TO BRACING GANG FORMS) 

Unloading truck Moving forms and hardware 7 Awkward 
to laydown area postures 

Breaking down hardware 7 Forceful exertions, 
Awkward postures 

Assembling Adjusting/prying forms 7 Forceful exertions, 
gang forms Awkward postures 

Bolting with speed bolts 7 Awkward postures, 
Repetition, Contact stresses 

Placing gang Adjusting/prying forms 7 Forceful exertions, 
forms Awkward postures 

Bracing gang Lifting and positioning braces 7 Forceful 
forms exertions, Awkward postures 



PHASE 2: WEEK 5 MEETING 

Present: Carpenter Steward, Laborer Steward, Safety Engineer, Concrete Engineer, 
General Carpentry Foreman, COHP Researchers 

Agenda 

Catch stewards up on previous weeks' Committee meetings 

Complete mapping risks and identifying interventions for formwork assembly 

Pair up and pick one or two solutions to form assembly ergonomic risks 

Select one solution as a group 

Comments 

• Researchers showed the stewards the progress on the risk map from the weeks they 
missed. The stewards added a few items. 

• The Committee completed its task of identifying ergonomic hazards and solutions for 
the final formwork assembly tasks: building bulkheads and putting ties in. This was a 
major turning point .in the Committee, as future activities would focus on 
implementation of solutions. 

• The Committee broke into pairs and reviewed the list of all solutions the Committee 
made during the mapping activity over the past weeks. The purpose of this activity 
was to set priorities for which solutions should be introduced on site. 

• The pairs reported 4 solutions back to the Committee (see list below). Prior to the 
meeting, the researchers made a decision to "push" the decision-making process 
through by the end of the meeting; therefore, the researcher leading the activity was 
aggressive in taking the lead on prioritization. She used the criteria generated by the 
Committee in previous meetings to steer towards better access to forms: 

Job rotation: People on site are already doing this, and it's already been 
discussed in toolbox meetings. 

Laydown areas: Based on comments throughout risk mapping, it seems difficult 
to do. 

Prybar: We need to get it in before we can do anything with it. 
Good access to forms for tying: Probably the best bet. 

• To the surprise of the researchers, the other Committee members lobbied strongly to 
work on laydown areas, even though they knew it would be the most challenging 
item to address. COHP Researchers asked the Committee to spend the next week 
thinking about how to introduce solutions for laydown areas on the site. 

• The Committee decided it would be best to conduct a site walkthrough the following 
week to better understand current conditions of laydown areas on site. 



WEEK 5 MEETING (CONT.) 

Quotes of the week 

CONVERSATION ABOUT JOB ROTATION: 

General Carpentry Foreman: "We do it [automatically]-it's like 'don't hit your finger 
with a hammer."' 

Carpenter Steward: "But he [the foreman] said it was OK to do it." 

COHP Researcher: "So it's some process people do naturally and you've reinforced it." 

General Carpentry Foreman: "You've put a word on it Uob rotation]." 

... LOOKING BACK TO WEEK 2 QUOTE-REASON FOR NOT SELECTING THE TOOLBOX 
TALK ON JOB ROTATION: 

"You have to balance taking it easy on a guy's job and getting it done. If I have to 
rotate a guy in, I'll never get it done. The crew themselves will direct themselves." 

General Carpentry Foreman 

Cluttered laydown area 
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WEEK 5 MEETING (CONT.) 

Risk map of form building created during Weeks 2-5 (continued) 
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WEEK 5 MEETING (CONT.) 

Ergonomic hazards identified by the Committee during Weeks 2-5 and by COHP 
researchers during field observations 

TASK ACTIVITY HAZARD BODY AREA 

UNLOADING Moving forms and Awkward postures Back and shoulders 

TRUCK TO hardware 

LAYOOWN AREA 
Breaking down Forceful exertions Back and shoulders 
hardware 

Awkward postures Back and shoulders 

ASSEMBLING Adjusting/prying Forceful exertions Back and shoulders 

GANG FORMS forms 
Awkward postures Back and shoulders 

Bolting with speed Awkward postures Back, shoulders, forearms, 
bolts wrists and hands 

Repetition Forearms and wrists 

Contact stresses Knees and hands 

PLACING GANG Adjusting/prying Forceful exertions Back and shoulders 

FORMS forms 
Awkward postures Back and shoulders 

BRACING GANG Lifting and Forceful exertions Back and shoulders 

FORMS positioning braces 
Awkward postures Back and shoulders 

INSERTING TIES Bolting ties to panels Awkward postures Back, shoulders, forearms, 
wrists and hands 

Repetition Forearms and wrists 

Contact stresses Knees and hands 

BUILDING Weaving and tying Awkward postures Back, shoulders, forearms, 

BULKHEADS metal between rebar wrists and hands 

Repetition Forearms and wrists 

Contact stresses Hands 



WEEK 5 MEETING (CONT.) 
List of Committee solutions created during Weeks 2-5 

POSSIBLE SOLUTIONS FOR REDUCING HAZARDS IN FORMWORK: 

1. Truck unloading 
• Unbinding and moving loads 

Awareness of safe straP,ping release and band cutting methods 
Watch for bystanders 
Don't stand on loads when unbinding 

Let vendor know of unsafe I oads 
Have vendor pre-rig loads 
Watch for pinch/crushing hazards when moving loads 

• Moving/handling hardware: most are in cartons on pallets and can be picked with crane 

2. Laydown area 
• Provide designated laydown area with enough room for panels and hardware: difficult for current formwork 

but will future work be different? 

• Moving/handling hardware 
Look at weights of cartons and how they are handled 
Transfer hardware into skip pans or containers that can be picked by crane and lowered in pit 
Provide wheels/casters on containers so they can be pushed 

• Stacking forms: offset or stagger to allow easier/quicker stacking, reduce pinch points, and provide room to 
remove/install lifting eyes 

3. Gang form assembly 

• Provide designated area for panel assembly: difficult for current formwork-wifl future formwork be different? 

• Tools 
Use electric or pneumatic impact wrenches for speed bolting panels 
Evaluate tools for ergonomic benefits/costs and purchase best toots 

• Switch off workers doing repetitive, forceful, awkward posture jobs 

4. Placing gang form (Depends on crane location, use of taglines, size of form, and wind) 

• Look into longer, lighter pry bars 

• Use forms with pry groove/easy access to pry point 

5, Installing bracing 
• Move braces to placement area with crane 

• Attach braces to gang form before placing (requires adjustment of brace after placement and adjustment is 
high up) 

• Hold up braces with rope looped through form when securing to panel 

6. Building bulkheads 

• Preplan to improve access (improve by excavating enough around forming area and use staging instead of 
ladders) 

• Make two or more person job 

• Use alternative, lighter materials (i.e., Styrofoam) 

• Use Stayform materials (doesn't need to be removed) 

7. Putting ties in 
• Preplan to improve access to bolting area (improve by excavating enough around forming area and use 

personnel lift or staging) 

• Use the right tool for the job (long enough wrench or electric or pneumatic impact wrench) 



PHASE 3: WEEK 6 MEETING 

Present: Laborer Steward, Safety Engineer, General Carpentry Foreman, COHP 
Researchers 

Agenda 

Discuss what the Committee observed on the laydown area walkthrough that they 
conducted right before the meeting 

Choose what solutions to implement on site over the next two weeks 

Comments 

• Prior to the meeting, researchers tried to assemble the Committee for the site 
walkthrough they had planned during the previous week's meeting. Due to other 
meetings and generally busy schedules, the researchers were unable to pull the 
group together for an organized walkthrough. Rather, they walked around and met 
up with various Committee members on site as they became available. 

• Afterward, the Committee convened during its regular meeting time. The Carpentry 
Steward and the Concrete Engineer were unable to attend the meeting. 

• In the meeting, the Committee reviewed current laydown area conditions. The 
original intent was to run through this part of the activity quickly; however, because 
the site walkthrough was less comprehensive than originally planned, more time was 
needed to review current conditions in the meeting. 

• The Committee then discussed improvements they would like to see and who was 
responsible for these improvements. The Committee generated several· general 
suggestions, and sketched an ideal laydown area for Pit D formwork, a major 
upcoming formwork job on site (see page 30). Researchers walked the Committee 
through this process to provide a set of skills that could be applied to future activity 
planning for this operation. 

• The COHP Researchers then asked the Committee which of these solutions could 
be implemented within the next two weeks. Just as the Committee began to do this, 
the General Carpentry Foreman was called away from the meeting. Researchers 
asked him to stay five more minutes to help brainstorm. The Committee quickly 
developed a list, but the activity was rushed. Furthermore, the Foreman had to leave 
before responsibilities were assigned-and many fell under his domain. (See page 
31.) 

• The researchers felt that they could have done a better job solidifying a plan for 
implementation of the action items generated by the Committee. They tried to 
reinforce the outcome of this activity by faxing the Safety Engineer a list of the action 
items to distribute to the Committee before the next meeting. 



WEEK 6 MEETING (CONT.) 

Plan for improving laydown areas 

ACTION ITEMS FOR IMPROVING LAYDOWN AREAS & RESPONSIBLE PARTIES 

Toolbox meeting: 

1. Discuss overall plan at Monday safety meeting (General Carpentry Foreman, 
Carpenter Steward) 

Planning and getting what you need: 

2. Do form planning with a clean, safe area in mind (General Carpentry Foreman) 

3. Schedule your deliveries for smooth work progress (General Carpentry Foreman, 
Concrete Engineer) 

Setting up and laying out the area: 

4. Provide receptacles for trash-spare skip pans or barrels (Laborer Foreman, 
Carpenter Foreman) 

5. Keep motor vehicle traffic out of there-corner the area off (Everybody) 

Maintaining the area (housekeeping): 

6. Call loader operator to get bucket in area to remove waste and scrap (General 
Carpentry Foreman or foremen) 

7. Have Carpenter Foreman talk to laborers to do housekeeping in spare time 
(Carpenter Foreman) 

COHP researcher interviewing General Carpentry Foreman during site walkthrough 



WEEK 6 MEETING (CONT.) 

Sketch of ideal laydown area 

Proposed laydown area for Ramp D Thrust Pit 
form work (top view). 
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PHASE 4: WEEK 7 MEETING 

Present: Carpenter Steward, Safety Engineer, Concrete Engineer, General Carpentry 
Foreman, Corporate Safety Director, COHP Researchers 

Agenda 

Evaluate how laydown area solutions are working 

Discuss the "Big Picture" of Health Trak 

Discuss how solutions can be spread throughout the site 

Comments 

• The Laborer Steward was unable to attend the meeting. 

• The Committee evaluated the introduction of solutions to laydown areas on site. 
This resulted in a very rich discussion about what was and was not working. (See 
page 33). In particular, the description of an area with poor access to a ditch 
triggered a lengthy discussion among the Carpenter Steward, General Carpentry 
Foreman, and Safety Director that highlighted how improving communications on site 
can improve health and safety conditions. The Carpenter Steward thought he 
couldn't get someone to grade or excavate this area without being thought of as a 
"fanatic". The Safety Director stated it's an OSHA requirement to have access to 
excavations every 25 feet. The General Carpentry Foreman didn't know this was a 
concern and said he would correct it. The Safety Director offered to support them if 
necessary. 

• The researchers then spent some time reviewing the Committee's progress to date. 
Most of the ideas for interventions were specific to formwork assembly. The 
researchers asked the Committee how solutions could be spread beyond the 
carpenters and laborers to the other trades and operations on the site. The 
Committee came up with these ideas and comments: 

• General picture for laydown areas is the same site wide-easy to transfer. 

• A section on laydown areas should be added to the Contractor's generic 
Activity Planning forms. 

• What COHP has done is bring information and put it into words-it has made 
everyone aware, has made a little bit of a difference. 

• Depending on the situation, priorities other than ergonomics come first. 

• It doesn't seem productive to rehash with crews each week, but seemed to 
have made progress over the 7-8 weeks. Carpenter crew has had a good 
safety record recently-is it luck or is it interventions working? 

• Attitude of foreman is important; you can learn from a crew's good example. 



WEEK 7 MEETING (CONT.) 

Committee evaluation of plan to improve laydown areas 

EVALUATION OF IMPLEMENTATION OF ACTION ITEMS TO IMPROVE LAYDOWN AREAS 

WHAT'S WORKING AND WHY? 

• Setting up a waist level table to make workspace more comfortable. 

• Putting a waste pan in Pit D. Active housekeeping using a magnet was being done 
because scrap needs to be removed from rebar before the concrete pour. 

• In Pit D, kneeling on wood with kneepads. This makes work more comfortable and 
"saves your knees" (workers provide their own kneepads). Corporate Safety Director 
asked Safety Engineer to purchase kneepads and make them available. 

• Roof assemblies create a covered work area. 

• In Pit D, lying down to reach areas is more comfortable (Carpenter Steward stated 
that lying down on other sites could get you fired but on this job they permit this as 
long as the job gets done). 

• Workers make adjustments on their own. 

WHAT ISN'T WORKING AND WHY? 

• Construction of a temporary roof over the pit disrupted plans for improving the 
laydown area. Plans for this construction had not reached the field personnel. 

• Temporary roof assembly went slightly awry-(ironworkers held it up because they 
had to build tracks for the roof structure.) 

• The plan was to build one roof structure at a time and then lift it into place. 

• There was a learning curve for the roof structure-now things are set up better. 

• The roof laydown area freezes and thaws and rain drains into it making the area 
muddy and difficult to work in. 

• The 1-90 Cap Beam area does not have enough room. A road runs by, it is not 
cleaned out, and there's a ditch with poor access. 

WHAT CAN WE DO TO MAKE CONDITIONS BETTER? 

• Pit D roof laydown area: Grade properly so water drains away from work area. 
(Laborers and operating engineers are responsible). 

• 1-90 Cap Beam area: Properly grade area. Excavate enough to get forms in. Put in 
access every 25 feet. Make ramp to get in and out. Maintain good access. Remove 
clutter. (Foremen, crews, and stewards are responsible) . 



PHASE 4: WEEK 8 MEETING 

Present: Carpenter Steward, Laborer Steward, Safety Engineer, Concrete Engineer, 
General Carpentry Foreman, COHP Researchers 

Guests: Members of the Health Trak Advisory Board-representatives from the 
Massachusetts Construction Safety Alliance, the Laborers Health and Safety 
Fund of North America, the National Institute of Occupational Safety and 
Health (NIOSH), and a Boston area contractor safety manager. 

Agenda 

Follow-up from last week 

Review of accomplishments 

Committee evaluation of the Health Trak process 

Getting the word out 

Comments 

• During a pre-meeting tour of the site, COHP researchers observed level access to 
the cap beam formwork and another formwork area had been backfilled and cleaned 
up. Housekeeping could have been better because stored materials prevented clear 
pathways. The Safety Engineer also mentioned that the Ironworker Steward had 
seen the leveling work going on and had asked why this hadn't been done for the 
ironworkers. 

• When the Committee was asked to report on progress with the laydown areas, the 
Carpenter Steward said not too much had been done because existing pipes/utilities 
prevented excavating the back side of the cap beam area. The safety engineer said 
that the General Carpentry Foreman had someone level off the area and clean it up. 

• COHP Researchers asked the Committee what the obstacles were to improving 
access to work areas. They cited the following factors: existing conditions, poor 
access, lack of awareness that you can ask for what you need, improving access is 
not standard practice by most/some contractors, and that everyone is used to 
"terrible conditions". (See page 35.) 

• The Committee's evaluation of the Health Trak process is included in the next 
section of this report. 



WEEK 8 MEETING (CONT.) 

List of Committee accomplishments and future action items 

ACCOMPLISHMENTS/PLANNED WORK FROM HEAL TH TRAK ON FORMWORK 

ASSEMBLY 

I. Improved Activity Planning 

• Revise existing activity plan for general formwork. 

• Incorporate findings of Committee into planning for future formwork activities. 

II. Improved Lay-Down Areas 

• Continued progress on 7 action items for improving lay-down areas: 

1. Discuss overall plan at Monday safety meetings. 

2. Do form planning with a clean, safe area in mind. 

3. Schedule deliveries for smooth work progress. 

4. Provide receptacles for trash, such as spare skip pans or barrels. 

5. Keep motor vehicle traffic out of laydown areas by cordoning off the area. 

6. Get bucket in area to remove waste and scrap. 

7. Have carpenter foreman talk to laborers to do housekeeping in between 
other tasks. 

Ill. Improved Site-Wide Ergonomics 

• Revise generic activity plan form to include ergonomic hazards and lay-down 
area planning. 

• Pursue the lighter, longer prybar. 

• Give ergonomics training to incoming carpenters foremen. 

• Provide ergonomics supplement to Contractor's New Worker Orientation booklet. 

Obstacles to improving laydown areas identified by the Committee 

OBSTACLES TO IMPROVING LAYDOWN AREAS 

1. Existing conditions 

2. Poor access to areas 

3. Lack of awareness that you can ask for what you need 

4. Improving access is not standard practice 

5. Everyone is used to "terrible conditions" 



IV. COMMITTEE EVALUATION OF THE HEALTH 

TRAKCYCLE 
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IV. COMMITTEE EVALUATION OF THE HEALTH TRAK CYCLE 

COHP Researcher facilitating the Committee evaluation 

In the final Health Trak meeting, the Committee was asked to evaluate the eight week 
Health Trak cycle. Here is a synopsis of their comments. 

What worked well in the Health Trak process? 

• Knowledge and discussion of ergonomics increased ability to correct hazards. 

''The knowledge brought forth gave us knowledge and gave us a chance to implement a 
program or plan to do better on the job." 

Laborer Steward 

• Good· communication between labor and management. 

"They've [management] taught us [labor) and we've taught them. You come together and 
things get a little better. Now I can. talk to [the General Carpentry Foreman] and he won't 
think we're talking sky-high, fanatical. n 

Carpenter Steward 

• Opened doors to getting management involvement in worker safety. 

"In my seventeen years in construction, I haven't seen management get so involved in 
safety. There 's usually not involvement at this level. We 're getting paid to be here. You 
cut corners and typically you cut safety. We have a lot of good meetings-stewards 
meetings on Mondays with [the Safety Engineer} to go over issues on the job and we try 
to get it done immediately." 

Laborer Steward 

• Risk mapping gave an opportunity to look at the 'big picture" around operations. 
The goal is to have a real working document in the activity plan. 

"The next time {the General Carpentry Foreman] and I write [an activity plan], I'll see the 
different angles from the different trades." 

Safety Engineer 



• Bringing common ergonomic practices to toolbox meetings was good 
reinforcement. Key people were identified to communicate information to 
workers. Continuing dialogues about ergonomics is important to making 
changes on site. 

"There ·s things we 've been doing as an actual practice. To take what you [researchers] 
have into safety meetings was good. Communication in toolbox meetings was good­
repetitive tasks, switching out-those we've always allowed, but it's good to talk about it. 
We didn't break a lot of new ground, but we got to break the ground we 've had." 

General Carpentry Foreman 

What are suggestions for the next time we do this? 

• Superintendent involvement. 

• More consistency in members present from week to week. 

• More trades involved (e.g., pile drivers, iron workers, operating engineers). 

• Set up time schedule consistent with timing of heavy formwork. 

How can these ideas be spread though the construction industry? 

• Contact corporate safety officers statewide and show them data on savings. 

"You have to make a conscious effort to do it. You can't talk about what's going on here 
without getting your feet wet and talking to health and safety managers statewide. If you 
have data on cost savings, share it, find the hook.'' 

General Carpentry Foreman 

• Put find ings into in print, such as COHP Bright Ideas or Health Talk series. Print on 
small pocket cards that can be left in trai lers or distributed in union halls. 

• Get everyone involved in activity planning. Have insurance company involvement 
(give breaks to contractor). 

"You have to do something logistically .. .implement fines. Get insurance companies 
involved and give bonuses for [activity planning]. If you had politicians to push insurance 
companies to give contractors breaks, we'd do the right thing. That's a real way to do it." 

Carpenter Steward 

• Work with state and regional Labor/Management construction organizations. 



V. SUMMARY AND CONCLUSIONS 

COHP researcher shares findings from Health Trak cycle with Health Trak Advisory Board 



T OOLBOX M EETINGS 

The approach to Toolbox Meetings in this cycle differed from the previous two cycles in 
that COHP researchers did not take the lead in meetings, but attended these meetings 
as participant observers. Stewards and foreman took ownership of ergonomic topics in 
their meetings, resulting in natural dialogues among workers about their work 
environments and how to improve hazards on site. As indicated earlier in this report, 
workers felt that these Toolbox Meetings on ergonomics did not cover new information; 
but most agreed that openly discussing these topics among the crews demonstrated 
that it was acceptable to openly address ergonomic hazards on site. 

PARTICIPANT OBSERVATION 

The researchers were pleased that a previously less-successful part of the Health Trak 
research design, Participant Observation, was better integrated into this cycle than in 
past cycles. This was particularly true with respect to Committee members reporting 
back on toolbox meetings and Committee members participating in the site laydown 
area walkthrough in Week 6. 

GENERAL P ROCESS OBSERVATIONS 

COMMUNICATION. A common thread throughout this Health Trak cycle was improved 
communications among Committee members as the cycle progressed. The beginning 
of the cycle was marked by some strained communications and posturing. As time 
progressed, lines of communication and exchange of information improved. In fact, in 
the final meeting, one Committee member noted "less posturing" as something they 
particularly enjoyed about the session. 

RISK MA PPING. The process of risk mapping had substantial strengths and some 
weaknesses. As discussed above, choosing the specific operation of formwork 
assembly afforded the Committee the opportunity to delve deeply into the risk mapping 
process and arrive at an extremely comprehensive list of hazards and solutions. The 
workers had the opportunity to organize and articulate their knowledge in a structured 
process. As mentioned earlier in this report (page 6), the COHP has previously written 
two papers on ergonomic hazards associated with the formwork operation. The 
participatory research process greatly increased the COHP's knowledge of this 
operation, particularly with respect to interventions. This was the first time that the 
Health Trak committee members did a formal risk mapping exercise, and as can be 
seen in the summary graphic on page 13, more time was spent on this activity than any 
other during the cycle. This and the eight-week limit on the cycle resulted in the 
following issues: 1) some of the Committee members complained that the risk mapping 
activity was more for the researchers than for them since they already knew the 
process of formwork assembly, 2) many of the suggestions for change generated in the 
risk mapping exercise were not incorporated in the final implementation phase of the 
cycle since this was only focused on laydown areas, and 3) spending so much time on 
identifying hazards and solutions left less time for implementation of solutions and 
evaluation of the entire process. 



CoMMITIEE MOMENTUM. This Health Trak cycle boasted a strong Committee that 
developed an extensive list of potential interventions and action items. During the final 
Committee meeting,_ as Committee members reviewed the list of work remaining to be 
done, some participants suggested a follow-up meeting to check progress on the items. 
COHP researchers obliged, and with the help of the Safety Engineer, a follow-up 
meeting was scheduled about a month after the completion of the Health Trak cycle. 
On the morning of the meeting, the Safety Engineer reminded the Committee members 
about the meeting; however, none made it to the meeting later in the afternoon. It is the 
COHP's experience that without the infrastructure of a weekly Health Trak meeting, it is 
difficult for both researchers and Contractor participants to retain their momentum to 
provoke changes on site. 

While the Health Trak research design is not intended to promote a Health Trak 
Committee that continues to meet on a regular basis after the end of a cycle, COHP 
researchers believe that the process of the Committee should bring some momentum 
for change that leaves a more permanent footprint on the Contractor's health and safety 
system. In the case of this Health Trak cycle, it is unclear whether the activity planning 
skills developed among Committee members have been used since the formal 
Committee meetings ended. This is an area that the COHP plans to address in the 
future through continued revisions to the Health Trak Committee process and improved 
evaluation methods. 

Researcher facilitates final Committee meeting 

LESSONS LEARNED 

Three lessons were learned in this cycle that should be considered in future Health Trak 
cycles: 



1) EIGHT WEEKS 1s TOO SHORT. Having only eight weeks for intervention research has 
been an ongoing challenge to the Health Trak program. The Health Trak protocol 
was designed for eight weeks based on COHP researchers' experience that this is 
the absolute maximum amount of weeks a contractor will allow a Health Trak 
committee to convene. However, it is still too short for an in-depth analysis of 
hazards and implementation of solutions. Moreover, even when there is limited time 
for implementation of solutions, these tend to be ~·quick fix" solutions to meet time 
deadlines-they are not necessarily the best solutions. The COHP hopes to run 
another Health Trak cycle with the same contractor from this cycle; the hope is that 
less time will need to be spent getting participants "up to speed" and more time will 
be spent on developing and implementing interventions. 

2) RISK MAPPING IS A VALUABLE TOOL. Although risk mapping was attempted in the two 
previous Health Trak cycles, this is the first time that the activity was fully integrated 
into the committee meetings. The Committee generated rich information on 
ergonomic risks and solutions for formwork assembly during the four weeks they 
spent on this activity. As previously discussed, there were some disadvantages to 
such an intensive risk mapping activity; however, these could be rectified through 
some modifications. A better explanation of the purpose of risk mapping as a tool 
for hazard identification might reduce workers' frustration that they "already know 
how to do their jobs" and that mapping just helps the researchers. Furthermore, 
"streamlining" the risk mapping activity could save time and reduce the amount of 
"extra" hazards and solutions generated that never make it to the implementation 
stage. Streamlining could be achieved by having the committee do a cursory review 
of the hazards for each task in an operation and then choosing one or two tasks for 
developing solutions. However, quickening the pace of the activity too much might 
water it down and render it ineffective. It will be a challenge for COHP researchers 
to find this delicate balance in upcoming Health Trak cycles. 

3) FURTHER CLARIFICATION OF RESERCHERS' ROLE IN TOOLBOX MEETINGS. As of this third 
Health Trak cycle, researchers have covered the entire spectrum of participation in 
weekly toolbox meetings. In the first two cycles, COHP researchers took an 
extremely active role in toolbox meetings; in the third cycle, researchers took a 
purely observational role. In the next cycle, COHP researchers hope to better 
integrate these two approaches to merge their strengths and help build more worker 
momentum for positive change in workplace safety and health programs. 
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Health Trak Cycle on Noise 

I. E XECUTIVE SUMMARY 

The Construction Occupational Health Program (COHP) and construction joint venture Slattery, 

Interbeton, White and Perini (SIWP) partnered in a Health Trak research activity on noise 

control in construction. Health Trak involved eight stewards from six trades and five SIWP 

safety professionals in a five-week series of discussions, interviews, and observation during the 

autumn of 1999. 

Discussions centered on the hierarchy of controls. This industrial hygiene principle states that 

hazards should first be eliminated or controlled at the source, while personal protective 

equipment is a last resort for cases where elimination or control are not feasible. Based on the 

questio1:1s, opportunities, lll}.d obstacles addressed durirm ~ealth Trak, researchers d~veloped 

these recommendations for feasible reduction of noise exposure at SIWP: 

1. Incorporate noise reduction into activity planning. 

2. l~1corporate infonnal noise monitoring into site walk-througl~s. Monitor for noise 

periodically, beyond the schedule and location mandated in specifications. 

3. Keep an ongoing record of noise monitoring results. 

4. Deliberately seek out the noisiest areas and operations on site, and monitor there. 

5. Use monitoring results to identify, post, and enforce "noise perimeter zones" .and maximum 

exposure time within high noise areas. 

6. Ensure that workers receive hearing protection devices with Noise Reduction Ratings 

adequate for the sound levels they are exposed to. 

7. · Institute administrat~ve procedures to tie PPE checkout fo eq1,1i_pment checkout. 'For example, 

use a written policy to c?eck out both muffs and plugs witq bar locking equipment. ("Would 

you like muffs with that bu,rger?") 

COHP researchers then ~eveloped a simple, user-friendly protocol_ for cal~ulating noise 

perimeter zones and maximum allowable exposhj;e times. This protocol is described in 

Appendix 1 of this report. 
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Health Trak Cycle on Noise 

II. BACKGROUND 

1. HEALTH TRAK 

Health Trak is a form of Participatory Action Research developed by the Construction 

Occupational Health Program (COHP) at the University of Massachusetts Lowell. Health Trak 

involves researchers, workers and managers on various contracts on Boston's Central 

Artery/Third Harbor Tunnel Project (CNT). Participants join in a partnership to identify 
worksite hazards, develop solutions to those hazards, and explore the feasibility of the solutions. 

Health Trak has three pieces: 

1. Health Trak Committee 

The committee consists ofrepresentatives from management and labor. This process requires a 

majority of workers to help compensate for the imbalance of resources between labor and 
management. Health Trak Committee meetings are feasible for a construction sites because they 

last exactly one hour and end on time. 

2. Toolbox and Safety Meetings 

During the Health Trak cycle researchers participate in some of the site's toolbox and safety 

meetings. Managers and foremen can also incorporate information discussed in the Committee 
into toolbox and safety meetings. 

3. Participant Observation 

The committee uses participant observation to gather data from two source~. Researchers hold 
informal interviews and conversations with workers and managers on site. Labor and 

management Health Trak Committee members also seek information or questions agreed upon in 

Committee meetings. 

Health Trak aims to idel).tify, then actually-institute, solutions to health hazards. The pr.ocess . . . . 
~oes not seek particular num~ers of solutions. Instead, participants focus on finding solutions 
that contractors will actually implement and that _can remain in effect over time. Any solution 

put in place in the field ·is considered a success. 

Participants -irt the Health Trak Committee identify hazards, design sol_utioris to them, a~d try to 

implemer:1t the solutions on the job. Researchers then try to learn why solutions are or are not 

implemente~, whether the solutions are effective, and how long they stay in pl~ce. 
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Health Trak Cycle on Noise 

Researchers raise questions that help Health Trak participants see conditions on site in new 
ways. Participants may be able to look differently at things they see all the time, but don' t 
actively notice or think about. 

A typical Health Trak cycle lasts eight weeks. The first few weeks involve the identification and 
mapping of hazards, while the final several weeks are devoted to designing and attempting 
solutions to the hazards. 

2. THE HEAL TH TRAK CYCLE ON NOISE IN CONSTRUCTION 

The Health Trak cycle described in this report is unusual because the contractor defined the 
hazard before the start of the cycle. In this case, management requested a specific focus on 

noise. ·nie cycle therefore ran for only .five ~eeks, skipping the first three weeks normally used 

to identify hazards. 

Researchers brought two main questions to this cycle: 

l. Can we reduce exposure to noise? 

2. Can it stick? That is, can what we do in these weeks continue after we leave? 

In the previous cycle, which focused on ergonomics in concrete form-building, participants 

designed several solutions to sprain and strain hazards. However, these solutions were not 

maintained in the field in the months following the cycle. In this cycle researchers hoped to 

learn how to improve the likelihood of identified solutions being implemented and continued 
over time. 

At the first committee meet_ing participants decided that this cycle would focus on noise in East 

Bound construction. They° decided that this portion of the site would be most appropriate 

because workers were putting up decking on that side, while on the West Bound side they were 
still erecting walls . . 

3. STUDY SITE 

. T~e joint venture of Slattery, Interbeton, White and Perini ($IWP), the general contractor on 

· Central Artery/Tunnel site C09A4, has worked with.the CORP o~er the past two years. In 1998 

the COHP identified SIWP as a Model Contractor, a contractor with unusually good safety 
practices that participates in COHP research to design ways to protect worker health. Managers 

have explained that this contractor takes more _than the requi~ed measures to keep the workplace 
safe, for example hiring a consultant to make sure they are covered for preventing accidents with 
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Health Trak Cycle on Noise 

electricity. In other words, they pay money now to keep people safer and so save money in the 

long term. 

Participant observation before and during this cycle has shown that most workers consider SIWP 

to follow unusually good safety practices. They often identified three specific factors that 

distinguish this contractor: 

• Workers felt free to report hazards they see on site without fear of being harassed or laid off 

in retaliation. 

• Workers were almost always able to obtain the correct equipment needed to do the job safely. 

• SIWP did not emphasize the Central Artery incentive program which rewards workers on 

sites with low levels of reported injuries. Many workers on this site described feeling free to 

report inj~ries they experience without being pressured to continue working while_injured in 

order to win a prize. 

Wf? have it good here. They treat us good. We have to repair something, 

they don't hold back, say "don't buy this." - worke~ on site 

I don't like bonus programs, incentives. It's corrupt. They get them at 

(another contractor's sites] all the time .... All I want is what we're entitled to, what we bargain 

collectively. Let them keep the rest. - worker on site 

I know of another job on the Artery where an'oiler bro~e his foot in three places and he's still on 

the payroll, with no lost time. - Operating Engineer 

SIWP _also enco1:tr:ages the active partic;ipat~on or st€wards _in its safety program. Unio~ stewards 

on SIWP communicate about safety issues across trades, while cross-trade communication on 

other sites is usuaily_ limited tb jurisdictional issues. 

SIWP partnered with the COHP for the Heal~h Trak cycle previous to the one described-in this 

report. That· cycle focused· on preventing sprain and strain injuries in concrete formwork 

(tecJniical report 1:1vaila:ble from the COHP upon request). For t~is cycle, SIWP specifically 

requested that COHP researchers lead a Health Trak cyc]e·focused on noise. Noise is a major 

probJem on nearly all construction sites, but SIWP is the first contractor in the COHP's 

experfence that wants to take action to address this problem. 
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Health Trak Cycle on Noise 

SIWP was recently certified for ISO 14001. Noise is a "significant aspect," or identified hazard, 
for this certification. SIWP safety officers explained that this requires the contractor to develop a 

monitoring program to mitigate noise exposure. Specifically, the site must not expose residential 

areas to sound levels above 68 dB - a requirement made relatively easy by the lack of residential 

areas near the site. 

Managers reported that Bechtel/Parsons Brinkerhoff, in charge of safety for the CA/T, looks for 

hearing protection during their weekly safety audits. They also send letters to contractors with 

high levels ofrecorded noise, but they may misidentify the site which is the source of the noise. 

During this Health Trak cycle the committee explored SIWP's approach to noise. According to 
safety officers, toolbox meetings have included discussic;ms on noise, but actual nqise r~duction . . . 
had not been a focus. One safety officer explained that they had entertained ideas about noise 
reduction. 

Most noise-related safety activities on SIWP had emphasized. personal protective·equipment . . . 
(PPE). Safety officers explained that they had tried to teach workers where PPE is found on site 
and how they could get it. They also stated that seeking ways to reduce noise is clearly in their 

job description as safety officers. 

Researchers emphasized that a focus on noise reduction would fit this contractor' s interest in 

leading the industry in terms of safety. European countries already have higher noise prevention 
standards than the U.S., and one rese~rcher predi_cted that noise will become a high-profile issue 
like lead rn paint, or silica dust, within 15 years. Starting noise prevention work now provides 

the contractor safety staff with the opportunity .to work on the cutting edge of the industry. 
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Health Trak Cycle on Noise 

4. PARTICIPANTS 

One basic rule of Health Trak is including a majority ofrepresentatives from labor. This 

requirement stems from the fact that management has more control of the worksite as well as 

time and resources for addressing health and safety. 

Participants in this Health Trak Committee were 

Dan Flynn (Carpenters Local 33 steward) 

Jimmy G~ine _(Labor~rs Local 223 steward) 
Steve Gil (acting Carpenters Local 33 steward) 

Mike Huxley (Ironworkers Local 7 steward) 
Dominic Mazzeo (Tunnel Workers Local 88 steward) 

Warren Richards (Piledrivers Local 56 Steward) . 

Richard Sullivan (Operating Engineers Local 4 steward) 

Anthony Wall (Ironworkers Local 7 steward) 

Management 

Mike Adams (SIWP Safety) 
'Mal Flynn (SIWP. Safety Engineer) 

Derek Lines (SIWP Safety) 
Mike Okun.iewicz (Slattery Safety) 

. . 
David Walbourne (SIWP Quality Control, Environmental) 

UMassLoweU 

Kwangseog Ahn 
Lenore Azaroff 
Scott Fulmer 

Susan Moir 
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Health Trak Cycle on Noise 

Ill. RESULTS OF THE HEALTH TRAK CYCLE ON NOISE 

1. HEAL TH EFFECTS OF NOISE 

The Health Trak Committee discussed the health and safety effects of exposure to high levels of 
noise. Participants quickly identified health effects caused by noise exposure over the long tenn. 

All immediately named hearing loss. One steward remarked that he wished they had had noise 

protection 35 years ago so he would have better hearing now. The stewards had also 
experienced noise leading to stress, which over the long term causes circulatory problems, heart 

disease, high blood pressure, arteriosclerosis, and a weakened immune system. One asked 
whether noise kills brain cells. 

Partidpants then discussed health.problems resulting from noise in the short term. These 
included headaches, stress, and fatigue. A researcher told of her experience working on a 

particularly noisy site and going home exhausted at the end of the day although she had done 

nothing more physically demanding than collect data. Eventually she realized that she was 
exhausted by the high levels of noise. 

The committee discussed noise as a safety hazard as well as a health hazard. Participants 

explained that loud noise reduces communication. A sudden loud noise can make people jump, 

disrupting their concentration or making them move equipment unsafely. One participant noted 
that if noise prevents work.ers from hearing the backup alarm on a vehicle, they can end up _under 

the wheels: Another explained that noise can lead to anger or violence between workers: "Tum 

that friggin' thing ofn" A researcher stated that studies have foµnd a high association betwe!:!n 
noise and accidents, especially falls. 

One steward reported that overexposure to noise can cause disorientation and vertigo both in the 

short and long term_. He described a friend, a tank engineer who still gets verti~o from the shells 
he hear:d g~ing off in Korea. 

A researcher asked th¢ participants about their hearing. One steward said that he has no proble ....... · 

hearing one p~;s~n speak, but feels deaf if there.is· other noi~e going ·on while someone is 

speaking. Another reported an ov~rall loss in hearing. A third said his hearing was stilr good. 
-One manager described his hearing loss at.certain frequencies. 

The researcher explained that people can test their own hearing with "the radio test." She 

suggested that when pa11icipants get out of tl.,e car in the morning they set the \lolume on the 

radio so they can just hear it comfortab~y. When they get back.in the car at the end of the 
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Health Trak Cycle on Noise 

workday they should ask themselves whether they have to turn the volume up higher than they 

had it in the morning. If so, this suggests that they have a temporary threshold loss. 

One of the stewards remarked that he has noticed this threshold loss from the other direction. 

When he gets in the car in the morning he wonders why the radio is so loud. Another has 

noticed that when he gets home after work he talks louder than before work, and his wife asks 

him why he's yelling. 

2. NOISE SOURCES 

This cycle used two sources to identify the most important sources of noise on site: A UMass 

Lowell doctoral student took sound level measurements on site during the previous summer and 

identified three main sources of noi.se: compressors, drill rigs, a~d bolting rebai. A researcher 

presented these findings to the Health Trak Committee and asked for members' thoughts on the 

most important sources of noise. 

The committee explained to the researchers that bolting together rebar is called bar locking. 

Members agreed that bar locking is one of the noisiest jobs on site, especially for ironworkers. 

They explained that bar locking uses an impact hammer and compressed air that create great 

force. The metal tool impacts the metal rebar, which in tum slams on more metal. Finally, this 

impact noise travels down the metal. 

It ' s horrible. T}:ier~'s no cheating., .. The machine-tells you when you're-done, 

_snaps off the head. You have to wait for that noise. - SIWP engineer on bar locking 

The committee discussed alternatives to bar locking. An engineer explained that Central Artery 

rules control the methods for joining rebar. For example, he said that they a~e not allowed to 

Gross rebar of.size 14. o,r 1·8, but must b~ lock them ~ith a m.inill1:um gap in betwe_e!L rie add_ed 

that this ru·le allows for no flexi~ility: You have to bar lock or come up with _another design. 

I I 



Health Trak Cycle on Noise 

The committee agreed that piledriving creates a huge noise problem, but one that's not easy to 

solve. Members then identified other sources of noise in their current work areas: 

heavy machinery 

• 14-ton crane 

• older model, non-electric road headers 

• scoop trams (front end loaders) 

• Brocks 

• Grade-alls 

• rubber tire back loaders 

• trucks 

• man lifts 

smaller equipment 

• diesel welders 

• small gas generators 

• compressed air machines 

• power washers 

hand tools 

• skill saws 

• power hand tools 

• · vibrating hammers 

• sledge hammers 

other 

• yelling over the commurucat10ns r~dio 

Overall, members identified pile_ driving, bar locking, scoop trams, sledge l)ammers .striki!lg 

steel, and air-powered hand tools·~ the most important sources of noise_in their w~~k areas. 
Nois.e is further aggravated when it creates resonance under a metal deck. The over~lf revel of 
noise in any particular space ·depends on vvhat combination of machinery and tool~ are operating 

at the· ~ame time. 

Managers on the committee also identified the nearby Amtrak trains as one of the most important 

sources of noise. 
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Health Trak Cycle on Noise 

Workers corrected the researchers' terminology for the third source of noise identified by UMass 

Lowell: the loud machines described by the student are compressors, not generators. After 

discussion a researcher noted that the Health Trak Committee, unlike the CORP, did not identify 

compressors as a major source of noise. Workers explained that compressors are built with 

silencers, and that they rarely work very close to them. 

During the cycle researchers examined a compressor running on site. · It was not quite closed due 

to a broken latch. They estimated the nearby noise level at 80 dB, with noise from the 

compressor at high pitches. 

Researchers also noted that even several stories above the location called Pit D, noise from the 

pit imp~ded communication. 

3. NOISE SOLUTIONS 

In the Health Trak Committee a researcher reviewed the industrial hygiene principle called the 

"Hierarchy of Controls." 

#1 Elimination, 
Substitution 

#3 Administrative Controls 

#4 Personal Protective Equipment 

Hierarchy of Controls 

A researcher explained that, _in her_ experience, resear.chers want to follow the hierarchy, while 

the other members offh~ committee will focus on "going down the pyramid." A t~k ~fthe 
researchers is tp push other committee· members to consider higher points on the pyramid or 

e~plain why they think interventions at th9se levels won't work. To iliu~trate this approach.the 

researcher distributed an article on noise control in boats (see Appendix). 
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If you're taking people out in a boat Sunday, do you make them wear muffs? Do you make them 

stay in the bow? No. They use baffles, enclosures, retro-fitting to keep the noise down. 

- COHP researcher on noise prevention in boats 

Although industrial hygienists consider PPE to be a last resort, a researcher pointed out that it's 

often the most familiar method for many people. In the case of noise, this means ear muffs and 

plugs. The researcher had observed widespread use of ear plugs based on the large numbers 

discarded on the ground, but had seen little use of muffs. A manager explained that SIWP has 

started to use a new, more comfortable model of muff that has a velcro strip across the top for 

support. 

ELIMINATING NOISE AT THE SOURCE 

The Hierarchy of Controls states that the most important control is eliminating the hazard at the 

source. For example, managers on the Hearth Trak committee reported that the contractor had 

installed an ex~remely quiet ventilation system in a tunnel. The committee tried to identify other 

examples of elimination to reduce noise, such as substituting hand digging for pile driving or 

hand tools for power tools. However, they explained that these types of solutions would slow the 

work to an unacceptable pace. 

Participant observation by the researchers raised further questions about possibilities for 

eliminati11g noise at the source. They observed that workers leave generators running when they 

move away to other tasks. Wben asked, the workers said that they did not r.Ian to tum the 

generator off This raised three specific questi~ns: 

1. Can workers tum off generators when they are not using power? · 

2. The way this generator is designed they have to leave the door open to use it, which increases 

the sound levels. Do some generators run with_ the door shut? 

3. A yell.ow electrical cabinet with 14 outlets was nearby and doesn't make noise. Why do they 

need a generator? 

Committee ?'lembers answered that the electrical cc1-binet provides interim power only for a tower 

crane. It doesn't carry enough power for additional equipment. They also corrected the 

resear~hers, explaining"tbat th~yiece of equiprnenfre~earcher~ called ii generator was actually 8: 
light plant not intended for use as a generator. 
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This new information in tum Jed to three further questions: 

1. Why is the light plant being used as a generator? 

2. Who is responsible for turning off the power source when it's not in use? 

3. Is the equipment rented or owned? 

The reason for the light plant being used instead of a generator remained unclear. One manager 

suggested he had heard of a safety problem connected with generator use in that area. The 

discussion revealed that no one particular person is responsible for turning off such equipment. 

In theory, everyone is responsible for turning it off to save fuel, but this results in no one doing 

so. 

The committee explained that some light plants are rented, but most are now owned by 
• • • • +- • • • 

contractors participating in the joint venture. A researcher suggested that they could be hard 

wired so equipment can p1ug into the outside. Another committee member added that another 

site down the street had Ingersoll Rand electricity sources wired with outlets on the outside. He 

also explained that when electricity sou.rces are hard wired, you don't ha,ve to fire t~em up. 

A similar discussion addressed tumirig down engines of heavy eq"uipment when an operator is 

waiting between loads. Operators-themselves are partly protected from the noise when their cab 

is closed, but nearby workers can be unnecessarily exposed. A researcher suggested a system for 

encouraging operators to lower the decibel level of their rigs when possible. 

E NGINEERING CONTROLS: CONTROLLING THE H AZARD AT THE S OURCE 

The second step in the hierarchy is controlling the hazard at the source. The committee 

identified several examples of this type of control: 

• Heavy equipment comes equipped with mufflers. 

• S~und barriers can block noise around piledrivers. 

• Pil_ed!ivers _can rY.duce the impact on. the equipment. 

• Stacks cap dire.ct the poise away from workers. 

A researcher challenged the committee about improving the muffling of heavy eg_uipment. · She 

asked _abo~t pqlicies and procedures for ensuring that all heavy equipment has the best muffling 

and that the muffling.is maintained over tiim~. 

1l1e operating engineers steward explained that the master mechanic is responsible ·for 

maintaining the heavy equipment. He depends on daily rep_orts he gets from the operators. For 

example, one piece of heavy· equipment recently had a bad muffler and they got rid of the 

machine. The steward explained that the master .mechanic and safety officer share the ultimate 
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responsibility for ensuring that everything is properly muffled. However, the committee was not 

able to describe an existing inspection system for maintenance of muffling. 

Participant observation by researchers on site confirmed that the master mechanic feels 

responsible for repairing and maintaining heavy equipment, including compressors and 

generators. He reports replacing any mufflers that fall off. He also explained that the smaller 

compressors and generators contain some insulating lining and that he has never seen the lining 

fall out. 

ADMINISTRATIVE CONTROLS 

Isolation 

Administrative controls follow elimination and engineering controls in the Hierarchy of 

Controls. Administrative controls are systems to minimize worker exposure to hazards that 

cannot be controlled at the source. The committee gave the example of moving people around: if 

one person is working on a loud task and four people are hanging around, the four people don't 

need to be there. A researcher extended this idea to isolation, the practice of posting high noise 

areas to keep out unnecessary workers. A manager compared this to the current practice of 

posting a liquid nitrogen area on site. 

Participants suggested that, in areas ,vhere activities change frequently, th~y could post keep-out 

notices around certain activities rather than areas. In other words, they could place signs 

warning non-essential workers to stay outside certain perirpeters around especially n01sy 

activities like driving sheet piles or using jackhammers. 

Job Rotation 

A.steward recommended limiting personal exposure to noise by having a group of p_eople work 

in one location fo~ a week then move to another location . . A researcher agreed, .explaining that 

this i~ the industrial hygien~ practice of ')ob rotation." 
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PERSONAL PROTECTIVE EQUIPMENT 

Most participants in the Health Trak Committee agreed that of the solutions recommended in the 

discussion, improving PPE had the best chance of being implemented in the field. Managers 
reported that they already required hearing protection for certain jobs, such as chipping concrete. 

The committee discussed ways to improve the use of PPE. These included 

• making sure to use ear plugs and muffs with a high enough Noise Reduction Rating (NRR) 

for each situation 

• requiring hearing protection for the noisiest jobs, for example piledriving and bar locking 

• requiring hearing protection for certain areas, for example outside the tunnel being pipe 
jacked 

A researcher asked the committee how workers obtain the hearing protection they need for doing 

particular jobs. Committee members said that the ironworkers have their own box of tools. The 
laborers steward e.xplained that if a laborer gets a pavement breaker or a rivet buster, typically he 

will take soi:ne sort of ear plugs and respirators. The researcher recommended that the c~ntractor 
institute a formal sign-up procedure for automatically signing out personal protective equipment 

with tools, a system like the fast food practice of asking if you would like to buy something 
additional: "Would you like muffs with that burger, sir?" 

Managers in !he committee suggested that giving workers the correct PPE should be the 

responsibility of t.I:ie foremen. Some foremen on site are already careful to make sure their whole 
crew is wearing the appropriate hearing and eye protection. 

During participant obs~rvation a master mechanic told researchers that he and the stewards know 

where they're placing workers and give them the PPE they need, including ear muffs. 
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4. STEPS TO CHOOSING THE BEST CONTROLS 

NOISE MONITORING 

In order to use any type of control effectively, the contractor must know where noise levels 

exceed safe levels. Researchers emphasized that they did not plan to continue noise sampling 

themselves. Instead, they would work with the contractor to develop a sampling strategy. 

Managers on the Health Trak Committee explained that current noise sampling is normally 

triggered either by CA/T rules, which require sampling at the site perimeter on a regular basis, or 

by ISO rules, which require them to limit the noise that affects the site's neighbors. On site, the 

main trigger for monitoring h~s been.worker ~omplaints. 

Sometimes the men say, "you don't do anything until we complain." Well, that's the way it's 

going to be. That's why they need people out there calling their attention to the problem. 

- SIWP Manager 

A researcher raised the suggestion of incorporating noise measurements into site walk throughs: 

"What 1f you had a plan where one of you guys walked around one, two, tlu-ee times a week, 

identified noisy areas, and posted them 'Hearing Protection Suggested'? ... Take people out with 

you, monitor the noisiest places, you ' ll have people with you who know what to do about the 

noise. Make infomrnl noise-monitoring part of the walk-through." She recommended keeping a 
. . 

record of these measurements. Some ·committee members agree~ ·with these suggestions. 

ACTIVITY PLANNING 

Managers use activity planning forms .to describe upcoming jobs and plan steps to prevent 

envirorunental and safety hazards. Managers on the Health Trak Committee repeatedly · 

.empha~ized th0e fmportance of a~tivity ~lanhing as the best way to identify noise pro.blems before 

they start_'and. prevent them if pos~ible. A re~earcher asked whether current activity plans 
add.ress noise. Committee members·were uncertain, b~t one thought thafthe plan for Pit D . 

probably did. 

The researcher also· suggested that activity plan.s assess noise, but not solutions to noise. 

Managers poinfed out that plans call for posting high noise areas around pile driving; They 

could also include more solutions, for example keeping other trades at a distance during bar 

locking. A steward reported use of an.·activity plan to negotiate connecti~g co11crete incubators 

with an electrical box instead of noisy generators. 
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The discussion indicated that most workers on site are not familiar with activity planning, but 

that the employer considers it a matter for the safety department and the superintendent. 
Workers are not involved. Managers on the committee explained that they are still working to 

refine the process of activity planning. 

TRAINING 

Committee members agreed that workers need better understanding of hearing protection. Until 

workers really understand the issue, they are not likely to take it seriously. Hearing the message 
repeated in different forms also helps workers absorb it. Managers said that they were hoping to 

involv.e foreme.n in mor~ tr~ining as part of an effort to increase the foremen's cr~dibility. Th~ 

safety officers print up what they want the the foremen to present and make an effort to attend 

trainings to answer questions. 

5. OBSTACLES TO IMPLEMENTING NOISE C ONTROLS 

OBSTACLES TO ELIMINATION OF NOISE SOURCES 

Committee members explained that certain operations, like piledriving, cannot easily be made 

quieter. For these operations they had only seen engineering controls such as barriers or 
administrative controls such as restricting the time of day this work is performed. Piledrivers can 

tum down the impact, but this slows their pace of work. 

Several attitudes and belie~s·expressed by committee members made it hard for them to 

recommend methods to eliminate noise. 

• Some of the managers repeated t_heir belief that the biggest noise problem on site comes from 

Amtrak trains. 

• Mo;t members were primari'!y fam.iliar with PPE as a form of control ·and had not had much 

· experience with y]imfoation or engineering controls. 

• Stewards explained that many workers expect noiie, and even hearing loss, as part of thy job .. 

The committee discussed the reasons that many workers accept hearing loss .from their. y.,ork. 
Some feel th.at it's a reasonable tradeoff for the ·other advantages ofth~i·r jbb: ·unlike white collar 

workers, tliey feel free to leave a job they don't like and get a·nother, and they don't feel the same 

types ~f stress as office workers. Others emphasized the need to accept noise in return for 

having a job. 
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Sixty-70o/o of piledrivers I know have some hearing loss. That's the way it is, 

if you want to do this work, unless you develop new technologies - Piledrivers Steward 

I don't even use ear plugs. I've just gotten used to the pain. 

- Ironworkers Steward 

Noise is just part of the business. 

- Operating Engineers Steward 

Stewards aTso suggested that management would hesitate to invest resources in reducing noise 

since they see no immediate financial gain as a result. A researcher argued that employers do 

indirectly see saving over the long term. She agreed that these savings are difficult to 

demonstrate and measure, since there is no clear way to count accidents avoided or productivity 

increased because of Jess noise. 

Participant observation by researchers identified an obstacle to snubbing down the sound level of 

heavy equipment between loads: the operator in a closed cabin may hear much less noise than 

the laborers or ironworkers outside, so isn't aware of the problem. The common lack of 

communication among different trades can prevent him from realizing the need to ch_ange 

practices to protect other workers. 

Researchers and other committee members agreed that inconsistent enforcement of OSHA 

standards, and Jack of OSHA emphasis on noise reduction rather than PPE, discourage 

contractors from seeking ways to reduce noise. 

OBSTACLES TO ENGINEERING CONTROLS: BARRIERS 

The committee identifi.ed two main obstacles to placing sound barrier~ around noisy operations: 

1. Many noisy operation~ on the site are 11101:>ile. For exan1ple, it would be impractical fo follow 

ironworkers around with barriers when they are. doing bar locking. 

·2. The operating ·engineers steward had seen barriers used on a site close.'to a r~sidential district. 

The barriers blocked the operators' line of sight and they needed extra tagmen . He described this 

solution as a "disaster." 
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OBSTACLES TO ENGINEERING CONTROLS: MUFFLERS 

Some equipment can't be muffled because their loudest noises result from dumping hard 

materials. 

Committee members said that the master mechanic is responsible for maintaining the muffling 

installed by the manufacturer, but not for doing additional retrofitting to improve sound control. 

Field research with the master mechanic confirmed this belief, although, interestingly, he does 

retrofit the equipment for emissions scrubbers. 

Noise reduction, it's whatever they come with. 

- a master·mechani·c on noise controls for heavy equipment 

Stewards from other trades explained that they would not normally speak to the master mechanic 

about loud equipment that bothered their members, since they h!:lve no authority over him. This 

provided an example ·of lack of cross-trade communication as an obstacle to improved working 

conditions. 

A manager suggested that muffling has a direct effect on the efficiency of the engine. He said 

that manufacturers limit the extra devices that can be installed on a piece of heavy equipment. 

Otherwise, reducing a hazard like noise might increase another hazard like emissions. 

The committee also i·cteritified an obstacle to diffusing noise with stacks, in this case the position 

of some ~f the noisiest equ.ipment in deep pits. 
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OBSTACLES TO ADMINISTRATIVE CONTROLS: ISOLATION 

The committee identified obstacles to posting loud areas as closed to non-essential workers. 

Because jobs change so quickly, and many take place in such small areas close to many other 

jobs, management would not be able to post many jobs fast or accurately enough. 

In the pits, it's really noisy with the bar Jocking, but once the ironworkers leave, 

the electricians come in. They're quiet as church mice. - SIWP Manager 

OBSTACLES TO IMPROVED USE OF PERSONAL PROTECTIVE E QUIPMENT 

Posting Areas as Hearing.Protection Required 

Posting areas "hearing protection required" does not necessarily result in the workers wearing 

appropriate hearing protection. The committP.P. ir1P.ntified several obstacles to the use of adequate 

PPE: 

• Workers have not received sufficient infonnation about Noise Reduction Ratings and the 

selection of PPE adequate for a given job. 

• Further education is needed to convince workers of the need for hearing protection. 

• Jobs change rapidly, so areas are not posted if a loud activity lasts for only a short time. 

• People sometimes ignore or vandalize signs. 

• The workforce is too fluid to conduct a .concentrated campaign to encourage hearing 

protection. 

• Some ear muffs are heavy and uncomfortable. 

• Some stewards report that not all workers know where to obtain ear plugs on site. 

• Required use of hearing protection, such as for piledriving or chipping concrete, is not 

always enforced. 

• Not ali managers· were ab le' to recall the trigger sound level at which OSH.A requires Hearing 

C(?nservation Programs. 

Despite the obstacles, a researcher encouraged the committee to "push the envelope a little bi t 

mo~e" with regard to hearing protection. S~e reminded members tha_t cultural change iri 

construction is po·ssible, and gave as an example the dramatic increase in use of hard pats and 

safety glasses over the past fow years . 
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"Would you like muffs with that burger, sir?" 

The committee identified these obstacles to the practice of tying PPE directly to the distribution 

of equipment: 

• The worker in charge of distributing tools has never been responsible for worker safety or 
monitoring tasks. 

• This same worker is usually older and "old school," with less concern about safety. 

• Heavy equipment is scattered throughout the site and not connected to PPE storage. 

A safety officer argued that distributing PPE is properly the responsibility of the foreman, not the 

tool person. The activity plan should inform the foreman about the correct PPE required for any 

job. However,.a researcher pointed out that the success of such a practice will require an audit 
system to ensure th!lt hearing protection is always kept near the tools. 
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6. OBSTACLES TO CHOOSING THE BEST CONTROLS 

OBSTACLES TO NOISE MONITORING 

Currently the safety officers monitor for noise according to specifications set by their client, the 
Massachusetts Highway Department. They take a weekly 20-minute noise sample in a location 

selected by the client. The current location was the front gate on the site perimeter near the 

Massachusetts Highway Department building. As a result, the current system measures the noise 
that reaches the population surrounding the site, but not primarily the sound levels that affect 

workers. If the sound level tests high, the contractor can compensate by running the operation at 

night when neighboring businesses are closed, not necessarily by reducing the sound level 

created by the op.eration. 

Managers on the Health Trak Committee explained that they don' t look for noisy ·operations to 
monitor sound levels. They rely on activity planning to anticipate and prevent noise. Several 

times during the cycle, managers asked researchers if the COHP planned to implement a sound 

monitoring progran1. Researchers explained that they hoped to help SIWP develop their own, in-
. . 

house program. This would require a change in practice to seek out and measure sources of 
noise, including brief and impact noise, directly on site, several times a week. 

Workers on the committee were not familiar with contractor monitoring policy, and in fact were 

not aware that the contractor owns and uses a sound level meter. Participant observation by 
researchers in the field supported the finding that workers are not aware of noise monitoring by 

the contractor. 

Discussions by the Health Trak Committee also revealed confusion about OSHA requirements 

for controlling occupational noise exposure in construction. 

As a result of these issues, current monitoring.practice does not seem structured to .detect, 

document, and correct high levels of noise exposure $"oughout the.site. 

O BSTACLES TO A CTIVITY PLANNING 

Most participating-manasers argued that activity planning is an effective sy~tem for anticipating 
. and preventing hazards, i~cluding noise. For them, the biggest obstacle. arose from their need to 

continue to modify and improve the process. 

A researcher proposed an important need for improvement in activity planning, specifically 
adding noise-related items to the activity plan checklists. The current activity plan forms 
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included a checklist item on noise as an environmental hazard, but not as a safety hazard. 

Therefore, people using the form would be prompted to control noise reaching surrounding areas 

but not noise affecting workers on site. 

Further discussion revealed an obstacle due to apparent lack of a system to soliciting worker 

input. Some managers agreed that worker input into activity planning would be necessary to 

identify hazards, but others explained that workers are not allowed to participate in the planning. 

In their view, activity plans completed by management should be presented to foremen, and 

foremen would be responsible for implementing them in the field. 

Most of the committee agreed that most workers in the field are not aware of or involved in 

activity planning. Several workers also argued that activity planning is not effective because . . . . . 

activity plans had n.ot been completed before some of their jobs. These problems led several 

members to propose that a disconnect between theory in the office and practices in the field 

prevented activity planning from ensuring a safe worksite. 

A further obstacle to using acti".ity plans to preve~t noise arose from some managers' belief that 

if a contractor's written rules for noise control exceed OSHA requirements then OSHA can cite 

the company for violating its own standards. The COHP agreed to write a letter to OSHA 
requesting clarification of this issue. 

OBSTACLES TO EFFECTIVE TRAINING 

Some managers expressed doubt that training alone will convince workers to wear PPE. One 

said that he had given trainings on noise but many workers don ' t remember what he told them. 

He argued that some workers do know about hearing protection but ''just work the pain." 

Several participants said that training won't work until graphic videos or other methods make 

workers really understand the importance of the issue. 

Nobody's going to see it until they believe it. 

- SIWP safety officer cm safety training 

Am.ajar obstacl~ to safety training se~med to be lack of s~(ety meetings. Managers mentioned 

that safety meetings were held on particular days at 7:00, but repeated on-site inquiry by 

researchers show~d that -no meetings took place over several weeks. 
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IV. Discussion on the Health Trak Cycle on Noise 

Health Trak Committees include a majority of workers in order to compensate partly for the 

imbalance of researchers between workers and managers. In this cycle, only one of five 

committee meetings actually included more workers than managers. Two of the meetings 

included just one worker. Only the operating engineers steward was able to attend all five 

meetings. Other stewards attended only one or two meetings. In some cases stewards said they 

had not been informed of meetings. 

However, the stewards who did attend any given meeting participated and discussed the issues 

seriously. A researcher observed that stewards on this site act like traditional building trades 

stewards who take an aqtive role in overseeing working conditions. 

Workers also had fairly limited control over the Health Trak process in this cycle. Management 

chose the location and the hazard of focus. Researchers chose the study design. Workers 

entered a process already designed by others. 

On the other hand, workers influenced the selection of noise sources to examine. Although 

researchers repeatedly raised the question of compressors as a noise source, workers didn't see 

them as a major problem. Compressors were therefore dropped as a focus for further discussion. 

Management representatives attended Health Trak Committee meetings regularly and 

participated seriously. An improvement over previous cycles was the participation of an 

engineer.· Unfortunately h~ was not able to continu·e att~nding beyond the first meeting. 

Participants. explained that he became too busy with production. 

As observed in the three previous Health Trak cycles, one hour did not provide enough of a 

chance to design ways to avoid obstacles once identified. However, one hour is typically the 
. . . . 

maximum reasonable time that people in the co11struction industry can participate.in the activity. 

A major goal of Health Trak discussions is to work within the Hierarc?y of Controls. 

Researchers encourage members to focus first on elimination and engineering controls, then 

move to administrative qontrols. rhey recommend us~ng PPE only if other controls c~ 't 

eliminate the riazard at_the·source. In this cycle, ri10.st o_f the committee argu~d that no 

elimination or engineering controls were feasible and that they could only improve PPE. This 

led to what a researcher called the "vicious circle of construction and research," in which 

·resea~chers propose t~chnical solutions, construction people give reasons why they can't be 

done, and everyone spirals back down again to PPE. 
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Researchers summarized this contradiction this way: 

Ideal Hierarchy of Controls 

1. Engineering 

2. Administrative 

3. Hearing protectors 

Easier Hierarchy of Controls 

1. Hearing protectors 

2. Administrative 

3. Engineering 

However, after discussion participants did recommend job rotation (limiting the length of time 

any one worker can stay in a noisy area), which is an administrative control. Managers agreed to 

contact manufacturers about the possibility of adding muffling to heavy equipment in addition to 

what is installed. 

During the last committee meeting participants shared what they liked about the process and 

what they would like to change. Several participants agreed that the discussions had helped them 

think more about hearing protection and continue the process of improving this protection on 

_site. They appreciated researchers showing them aspects of their ~ork they. were not aware of 

and giving them the opportunity to see the site with new eyes. 

Participants had no specific suggestions for changing the Health Trak process. They agreed that 

the CORP should follow up on its recommendations over time. The goal will be to learn 

whether SIWP is able to implement the recommendation~ in th~ long term, aµ~ the reasons that 

solutions are or are not put in place. 

27 



Health Trak Cycle on Noise 

V. RECOMMENDATIONS 

Based on the results desribed above, researchers make the following recommendations: 

1. ACTIVITY PLANNING 

Incorporate noise reduction into activity planning. 

2. NOISE MONITORING 

1. Incorporate informal noise monitoring into site walk-throughs. Monitor for noise 

pe.riodicany, beyond the schedule and _location mandated in ~he specifications. 

2. Keep an ongoing record of noise monitoring results. 

3. Deliberately seek out the noisiest areas and operations on site, and monitor there. 

4. Based on these results, identify and post high noise areas. 

3. ISOLATION 

Based on issues raised during Health Trak, UMass Lowell doctoral student Kwangseog Alm 
developed a process for creating "noise perimeter zones" around loud equipment. Ahn 
demonstrated that taking sound pressure level measurements and then converting them to sound 

power levels allows the calculation of both a noise perimeter zone and .a maximum allowable 
exposure time with~ the zone.· He prepared a simple, user-friendly list of steps for calculating 
the noise perimeter zone and maximum exposure time. 

See Appendix 1 for instrµctions on creating a noise. perimeter zone. 
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4. IMPROVED U SE OF PPE 

1. Provide workers with hearing protection with adequate Noise Reduction Ratings (NRRs). 

Since hearing protection devices are tested under laboratory conditions, the National Institute for 

Occupational Safety and Health (NIOSH) derates them under real conditions (NIOSH criteria, 

1998): 

- Earmuffs: subtract 25% from the listed NRRs. 

- Forrnable earplugs: subtract 50% 

- Other earplugs: subtract 75% 

2. Institute administrative procedures to tie PPE checkout to equipment checkout. For example, 

use a written policy to check out both muffs an"d plugs with bar locking equipment. ("Woufd you 

like muffs with that burger?") 
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VI. Sl)MMARY OF HEALTH TRAK .COMMITTEE PROCESS: DISCUSSIONS ON TYPES OF N OISE CONTROLS 
FALL, 1999 

1. Elimination/Substitution 

Meeting #1 Meeting #2 Meeting #3 Meeting #4 
Questions Are there ways l o Where is the noise? Why are they using a 

reduce the generation When is the noise generator when they 
of noise in Pit D? especially bad? have an electrical 

What do you do to What causes it? 
cabinet with 14 outlets 

''mitigate" noise far: 
How can it be reduced? 

nearby? 

inOuential neighbors? · Why are they using a 
: loud light plant as a 

power source? 

How many generators 
on site are not needed? 

Proposed Decrease bar locking. Emphasize-to contractor Use a quiet electrical 
Solutions that reducing noise will cabinet instead of a 

save money by reducing loud generator. 
accidents. 

Obstacles CA/T rules require bar Attitude tliat "noise is High costs of The electrical cabinet 
locking for certain sizes part of the business" substituting quieter now on site does not 
of rebar. processes for loud ones provide enough power 

to plug in additional 
equipment. 

The correct generator, 
which is quieter than 
the light plant, presents 
another safety hazard. 
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Meeting #5 

We have had success at 
identifying sources of 
noise, but limited success 
at making changes to 
prevent noise. Why? 



2. Engineering Controls 
Meeting #1 · Meeting #2 Meeting #3 Meeting #4 Meeting #5 

Questions Are there ways to - Where is the noise? Is everything muffled that Can they tum off We have had success at 
reduc.e the generation When is the noise can be muffled? generators when identifying sources of 
of noise in Pit D? especially bad? What does P .J. do t6 make they're not using noise, but limited success 

What causes it? sure mufflers are installed power? at making changes to 

What do you do to 
.. and maintained? prevent noise. Why? 
How can it be reduced? 

"mitigate" noise fol' What's P.J. 's record- Can the contractor muffle 

inOuentia, neighbors? 
~s there an inspection 

keeping system? front end loaders without 
system for muffling on reducing their power? 
the equipment? Can the contractor make an 

administrative procedure to 
drop the decibels on heavy 

. equipment between loads? 
Proposed Mufflers on heavy- Mufflers on heavy Institute a system to Safety officers will ask 
Solutions equipment equipment tum ·off generators manufacturers of front 

Institute a system to Stacks for deflecting noise when not in use . end loaders if it is 

.ensure that all mufflers Emphasize to contractor Hard wire generators so possible to muffle them 

are installed and that reducing noise will they can be used with without reducing 

maintained. save money by reducing their doors closed. efficiency. 

Sound barriers accidents. 

Turn down impact of 
hammer when driving 
piles. 

Obstacles Belief that equipment is Belief that muffling Belief that all Activity plans only 
to Proposed already optimally decreases engine efficiency equipment is already address PPE for noise 

Solutions muffled Depth of pit prevents use of optimally muffled protection. 

Barriers impair visibility stacks to reduce noise. Belief that muffling 
-for operating engineers. High costs of substituting decreases engine 

Loud operations-are too quieter processes for loud efficiency 

.brie( and mobile for ones. Depth of pit prevents 
barriers. use of stacks to reduce 

T1;1ming down impact_ noise. 
level slows piledriving. Belief that additional 
Attitude that "noise is muffling adds cost. 
part of the business" OSHA standards on 

noise are not enforced. 
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3. Administrative Controls 

Meeting #1 Meeting #2 Meeting #3 Meeting #4 Meeting #5 
Questions Can the contractor post Where could 

high noise· areas to keep management post "keep-
out people who don't · out" areas for workers 
need to be there? · who don't need to be 

there? 

What do Tom, Andrew, 
Bruce, and the other 
supervisors do to 
schedule work to avoid 
noise exposore? 

How can the contractor 
use isolation and job 
rotation to keep workers 
away from noise? 

Proposed Limiting time of loudest Automatically post areas Based on monitoring 
Solutions operations around certain activities results, identify and post 

Job rotation · to keep nonessential high noise areas. 

Keep nonessential 
workers away from loud 

workers away from loud operations. 

operations. 
Obstacles to No current mechanisms Reluctance to post areas 

Proposed · systematically keep to keep away non-
Solutions nonessential workers, essential workers, based 

away from loud on belief that activity 
operations. planning should make 

this unnecessary 
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4. Personal Protectiv~ ~qµipment 

Meeting #1 Meeting #2 Meeting #3 Meeting #4 Meeting #5 
Questions When should workers be 

wearing plugs and muffs? 

Are muffs available? 
Where? 

What's the NRR for the 
plugs on site? For the 
muffs? 

Do people understand the 
NRR? 

How are the NRR and 
monitoring connected? 

Proposed Use muffs with Mandatory hearing Post areas "He~ting Create an Institute administrative procedures to tie PPE 
Solutions a vclcro strip · protectio~ for certain Protection Suggested." administrative checkout to equipment checkout. For 

that helps jobs system lo example, use a written policy to check out 
support them. Make plugs and muffs automatically both mufffs and plugs with bar Jocking 

easily available to all sign out equipment. 

workers. appropriate Post signs in areas where hearing protection 
hearing is recommended. 
protection with 

Hold a campaign to promote hearing 
loud tools. 

protection. 
Obstacles to Muffs are Some workers don't use Not all hearing protection Some people don't like to wear PPE. 

Solutions heavy. ear plug~ because they is marked with the NRRs. Workers don't pay attention to signs. 
"get used to the pain." Most workers do not Some people vandalize signs. 
Mandatory hearing receive in fonnation on 

Use of heavy equipment can't easily be tied 
protection for piledrivers NRRs. 

to PPE sign-out because the equipment is 
is not enforced. "Hearing Protection scattered throughout the site. 
Not all workers know Suggested'' areas change 

Workers in charge of tool sign-outs are often 
how to get muffs. rapidly. 

"old school." 
Disagreement on Safety is not the responsibility of the tool management's ability to 
require hearing protection 

man. 

at certain sound levels. Holding a campaign won't work because the 
workforce is too fluid. 
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5.. Activity Pla~ning 

Meeting·~1 Meeting #2 Meeting #3 Meeting #4 Meeting #5 
Questions What do the activity 

plans say about limiting 
people's exposure? 

Proposed Activity plans should Noise is always in the 
Solutions keep nonessential activity plans because it's 

workers away from loud an "environmental 
operations. aspect." 

Add a question to activity 
plans: "Can engineering 
controls reduce the noise 
more?" 

Obstacles to. Current activity plans do Noise is not listed in the Current activity plan 
Proposed not direct nonessential safety checklists of addresses PPE only. 
Solutions. w.orkers away from lC?ud current activity plan 

operations . . forms. 

Except for safety 
officers and the s1:1per, 
many people are not 
aware of activity plans. 

Activity planning does 
not currently lead to 
daily checks on site. 
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6. Noise Monitoring 

Meet.ing #1 Meeting #2 Meeting #3 Meeting #4 Meeting #5 
Questions 

. . 
What When do . . 
monitoring is safety people 
being done for monitor for 
mitigation? noise? 

How could 
they make the 
monitoring 
more 
effective? 

Proposed Monitor when Monitor in Monitor the noisiest places. ·Incorporate informal noise monitoring 
Solutions workers report response to into site walk-throughs. Monitor for 

loud noise. workers' 
Make infonnal noise-monitoring 

noise periodically, beyond the schedule 
complaints of 

part of the site walk-through. 
mandated in the specifications. 

noise. Keep records of noise monitoring results. 

'Deliberately seek out the noisiest areas 
and operations on site, and monitor there. 

Obstacles Workers don't Specifications · Individual monitoring results can Reluctance to monitor loud areas due to 
know that require fall under the threshhold for belief that activity planning makes this 
contractor has a monitoring for Hearing Conservation Programs. unecessary 
sound meter. n~ighbors. Noise might be at low levels 

during a sound measurement. 

7. Training 

Meeting #1 Meeting #2 Meeting #3 Meeting #4 Meeting #5 
Questions Has anyone talked about noise or Has anyone had toolbox or safety meetings on 

noise reduction in toolbox meetings? noise? 
Solutions Safety talks will address NRRs. -. ' -

Obstacles Belief that training is often not No one has had toolbox or safety meetings on 
effective noise. 

Safety meetings not held regularly as planned. 
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Health Trak Cycle on Noise 

VII. APPENDICES 

1. COHP NOISE PERIMETER ZONE INSTRUCTIONS 

2. " HEAR TODAY, GONE T OMORROW?" 

by Richard Korman with Stephen H. Daniels and David Kohn, 
from Engineering News-Record, March 20, 2000. 

Reprinted from Engineering News-Record, March 20, 2000, 
copyright the McGraw-Hill Companies, Inc. All rights.reserved.· 

3. "NOISE CONTROL" 

by Charles Husick, from Sail Magazine, August, 1999. 

Reprinted with permission from the author. 

4. "A L ABORERS' GUIDE TO PREVENT HEARING Loss IN CONSTRUCTION" 

by Scott Schneider, Laborers' Health and Safety Fund of North 
America. 
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Calculating a Noise Perimeter Zone and 

Maximum Allowable Exposure Time Within the Noise Perimeter 

l. Measure the sound pressure level at a distance from a noise source. 

Example: You stand a few feet away from a piece of equipment. You use a sound level meter to 
measure the sound pressure level. Let's say it reads 86 dB. 

2. Measure the distance between the noise source and measurement point. 

Example: The measurement point is where you're standing to take the sound reading. The noise 
source is the piece of equipment. So, say you measure the distance between where you took the 
reading and the noisy piece of equipment. It turns out to be 15 feet. 

3. Convert the sound pressure to the estimated sound power (Table #1). 

Example: In step 1 you measured the sound pressure level at 86 dB. In step 2 you measured the 
distance from the source to be 15 feet. Find 15 feet in the list of distances across the top of Table 
#1. Find 86 dB in the list of sound pressure levels going down the side of the table. Find where 
the 15 feet column crosses the 86 dB row: 110 dB. 

4. Calculate a Noise Perimeter Zone (Table #2). 

Example: Let's say you don't want anyone exposed to more than 80 dB. So, you find 80 dB in 
the list of Target Control Levels across the top of Table #2. In step 3 you found the sound power 
level was 11 0 dB. So, you find 110 dB in the list of sound power levels going down the side of 
Table #2. You find where the 80 dB column crosses the 110 dB row and see 29 feet. 
This means that you wi ll post a noise perimeter zone so everyone who doesn't need to be there 
.stays at least 29 feet from the loud equipment. 

5. Estimate maximum exposure time within a Noise Perimeter Zone (Table #3). 

Example: People working outside the noise perimeter zone are not exposed to levels above 80 
dB. People working right near the noise source are exposed to levels up to 110 dB. Table #3 
tells you that they should not work at that exposure for more than 30 minutes. 
The contractor can supply people in~ide the noise perimeter zo~e with hearing protection 
equipment' that has ·a Noise Reduction Rating high enough to· bring the noise exposure down to 
lower levels. Then people can work inside the zone for longer times. 
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Table #1. Converting Sound Pressure Measurement to Sound Power Level (dB) 

Measured Sound Measured Distance from Source (feet) 
Pressure Level 5 7 10 15 20 30 

(dB) 
80 95 98 101 104 107 110 
82 97 100 103 106 109 112 
84 99 102 105 108 111 114 
86 101 104 107 110 113 116 
88 103 106 109 112 115 118 
90 105 108 111 114 117 120 
92 107 110 113 116 119 122 
94 · ,109 112 · 115 . 118 121 124 
·96 111 114 117 120 123 126 
98 113 116 119 122 125 128 

100 115 118 121 124 127 130 
, .. 

Table #2. Calculating Noise Perimeter Zone from Sound Power Measurement (feet) 

Sound Power Target Control Level (dB) 
Level (dB) 80 85 90 

90 3 2 1 
95 5 3 2 
100 9 5 3 
105 16 9 5 
110 29 16 9 
llS 52 . 29 . 16 
120 92 52 29 
125 164 92 52 
130 292 164 92 

Table #3. Maximum Exposu·re Time Within ·a Noise Perimeter Zone 
. . 

Sound Pressure Level NIOSH OSHA 
(dBA) (85dBA & 3dB) (90dBA & 5dB) 

85 480 960 
90 15 1 480 -· 95 48 . 240 
100 15 120 
105 5 60 
110 · 1 30 
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hearing loss stirs 

·efforts to li~it damage 
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v,akt· up 111 

0 start p;11-
'c"more ane11-
,to." 

has the 
kind o 
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1~: of people wo 
admire . Af1er sc 

/1,·r ,t,,• / ., \'take-up call 
, . _ 'en an:anged . 

the Navy, _he did d . rl::ed as an inspector of 
railroad lines and o e .!B o~gu_ction projem. La1cr he 
was a tuimd si1c- engineer and contract change negotia1or, 
~lore recemly, he's been .a projec1 manager for 1he Washing· 
tun .. D.C. . transpon;11io11 agency. ·wMATA. 

1:Icahl.1 & Safety Fund ' Q_~c;upation·aJ Safeiy and ~
.·on March 30 and 31 q,;-~ ~e Laborers· 

Health Administration anr;I~ c:;. ational Institute of Occupa-
11011al Safety & Health will host a conference aimed at raising­
:m·:u·cness about noise and hearing loss. Armed 1,i1h studit·5 

:, Dixon has ano1her remme-for noise ~ndured-tha1 1.~ 

: equally impr.esSi\·e : ro;iring ·subhlarine engines, rumblin~ 
{ I lror~t-cnd loaders and·1.hc \:>rain:ianing hammer oCpile: drivers. 
- HC''s also hec-n in the arouscical chamber of horrors 1ha1 is -:i 

~ i 

l l 
:: I 

i 

l,llllllel where bo,ing machmes operate . 
In the rriid-l 970s .. Dixon noticed that· he . wasn't he;iring 

things at meetings·. b1it he "became an expert lip reader anil 
bulldozed nw w:w 1hro11gh.- Then his \,ife got tired of no1 
bemg heard and Dixon put on hi_s first heanng aid in 1978 at 
age 36. Since then. he's become accustomed to the routine and 
prizes _his new digil.all~·-enhanced hearing. 

There im ·1 ,111\· rt'sentmenr 1,·hen Dixon talks about his 
h,rndicap ;incl 1ht' pnce he paid for his career in constmction . 
·1 <1011 ·1 ~:11· 1h t· i11dusm· failed me person;illy bec:nisc- I migh1 
h;11·,· l11s1 111,· lw.11111g ,111\w,11 ... he s;1rs. ·B11t i1·s clefi1111d~ sunH·· 1 

2 

~ho\\,ng per.71.Sive loss among construction workers. ·occup;1-
uonal ~ealth ex pens and government officials arc li.k~ly 10 call 
for bringing the less-stringent co.nslruc~on hearing .protection 

• provisions ~mo li_ne \,ith ihe general industry rules. . 
NEW TRIGGERS The new mles, which are not vet e1·e11 ctraJ1-
cd. wili probably require m·ore construction employers to pro­
\irle worker training. hearing tests and noise measurement. 
The new rules may also lower the threshold average decibel lev­
el from the 90 lha1 now triggers U}e need for s.pecial_action to 
.the 85 decibel level required in general industry. 

Employers hal"e for the most part remained conspicuously 
absent from the hearing protection movement so far. Some of 
them see these ~mblings for change as the beginnings o! 
another ponderous U.S. L;ifxir Dep1. nilemakin,:: procc-ss. s1in· 
to product' murl' contc:ntiousiies.s .followed b\· a h:ml-l0·<·0111-



ply-1,ith and harder-to-enforce health standard. "People will 
fight tooth and nail,h says the Associated General Contractor..' 
top safety and health official, Carl Heinlein. AGC's wariness is 
echoed br contractor... Employers must do everything that 
common sense dictates to protect their workers, but comply­
ing with the letter of some recent OSHA standards can be 
impossible, they say_ 

A new rule isn't needed, says Joe Spirito, director ofloss con· 
trol for EMCOR Group. the huge Norwalk, Conn.-based spe­
cialty contractor. "The problem isn'i the rules,h he says. "The 
problem is the recognition of the need to use hearing protec­
tion when the exposure exisl5.h The fluid nature of construc­
tion makes it difficult to institute freestanding engineering 
controls, says Spirito, so "making hearing protection available 
and enforcing its we" is the single best method of control 

Others share the concern and say OSHA s_hould stick to edu­
cating workers about the danger of noise_ 
"The thrust of OSHA should be to create a 
better-informed consuuction worker, not 
another unenforceable rule," says Mik~. 
Croyle, a project manager'with con.tractor 
Stone Valley Construction Inc., Pine Grove 
Mills, Pa. "Education of consuuction work­
ers will break down the Superman syn­
drome and create a safer worker." 
INSTIGATOR The laborers' union is the 
chief instigator for hearing conserl'ation in 
the building trades, and union health offi­
cials agr-ee that education is critical, but it is 
not enough. While eroded hearing is not a 
medical castrophe such as falling off a scaf­
fold. he:iring loss m:ikes a serious den t in an 
111di1iclual"s life . Th<' troubles often ocrnr in 
l.1 1c1 1·t·.11~. 1,·l1c11 rc t ire11t<'lll i11 tltl'un 
l.m ngs. freedom. "V.'hat if you can ·1 ans1,•er 
the phone anymore. or have a difficul t time 
going to restaurants becat¥C you can't hold 
a normal conversation?" asks Scott P. 
Schneider, safety and health director for the 
Laborer..' Health & Safety Fund of North 
America. _ 

The fed~r.,.1 government needs to tough­
{'11 the standard and enforce it so that · 
employers who would not take an imerest 
in hearing know that they risk penalties, 
Schr\eider sa~'S. As of now, OSHA only infre~ 

. quen ~I>·. checks '}Oise levels at jobsites. 
Penalties related to construction ·hearing 
protection · and noise in the last year 
amounted to ·only a few thousand dollars, 
according to agency inspection records. 

At the same lime, Schneider doesn't want 
10 wait for the slow-moving federal rule­
making machinery to plod forward. A coop­
erative effon involving employers and rrian­
·u f ac turers , similar 10 the one that led 
asphalt paver makers to alter their.new 

. pavers to vent .fumes above the operators' 
heads. is·preferable to waiting for new rules 
10 be settled and published, says Schneider. 

'Before rules change. hundreds of thou­
sands more workers will have had their 
hearing permanently damaged, he claims: 

MWe want contraccors to rent and buy quieter equipment, to do 
the training and give guidance on what they can do now as 
opposed to waiting," Schneider contends. 

Employer.. may have more at stake than they realize. In 
Washington state, workers' compensation insurance claims for 
hearing loss in all indusuies soared from 653 in 1992 to 3,198 
in !996, to at~~ of$40 m!llion. ~ationwide, total hearing loss 
clauns of$4 b1lhon for all mdusuies are possible, says john G_ 
Stebbins, an industrial hygienist for Washington's Depl. of 
Labor and Indusuies-

Skeptics may say tha~ _the gr~wing claims are only a sign that 
regulators, consul~ts and. unions are beating the drum again 
for an over-expansive n~non ~f employer responsibility for 
worker h:alth_ lf w~rkers m th~rr off houn are listening to loud 
~ mUS1c or cleanng lawns with leaf blowers, they are raising 
their total exposure. Must employers lake that into ~ccount, 
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~gc. \\1ien he turned 40. Olson 
11011ced ho\,· hard ii 1,-as for lum w 
hear 1ele1·isions and w pick up 
what was being said to him in 
pl~ces with lots of background 
no1ce. 

On numerous occasions 01-
•..•. ;;, : ..:..:a:: .,; ::... , .:, · . . . . · - ,, .. , -,· .. , . , son's hearing trouble translated 

into awkward social situations. 
·People become impatiem with 
you. Tha(s happened to me nu­
merous times because I asked 

. _. __ . them to repeat something." he 
S.li••r•~ ···says. The flip side of the problem 

is when unfamiliar people see 
Olson's hearing aids and in a well­
intentioned way try to be consid­
erate. "Occasionally you bump 
into people who notice and speak 
louder and you don't know if they 
always speak that way or if they're 

· speaking that way for you," .he· says . 
. That kind of trouble is lost on 

many workers, especially the young. 
SOUND EXPLOSION Supervisor Pearce must Insert ear plugs before cranking up his truck. The biggest challenge is convinc-

ing people that they don't want to 
have a hearing loss, says Margaret Robens, manager of hear­
ing kiss and audiology for ~e Workers' C.Ompensation Board 
in Vancouver, B.C., where health officials have been able to 
reduce the amount of hearing loss. "People can imagine not 
having on a hardhat and getting hit and killed," she says. ~It's 

when deciding how much protection workers need? Some 
health advocates say a realistic hearing conservation program 
should look at off-hour activity. 

A more common complaint, besides the bother and dis­
comfort still inherent in the much-improved earmuffs and 
earplugs, is that wearing hearing protection isolates workers 
from potential warnings of danger. In truth, says Eric Pauon, 
training mana~er for Dalloz Safe1'', a maker or hearing pro­
tenion de\ices in Reading. Pa .. workers oflrn wrar protenin• 
dn·in·., th :t t )h;1n- too 111,lll\" <kcihd~ or ~lllllld . I 11St(·,1cl 111 OH'l'­

protecting . l'auon says, th~ goal ~1iould be gruin)? brim, thr 
hazard Je,·el. "The hearing protection needs· to he suited !Olhe 
environent.~ advises Alice H. Suter, a health consultant who 
studied th~ subject for ·osHA. Uniform sound. att,enuation 
across aJ] frequencies is preferable because cutting the·decibels 
only in high frequencies makes it "really hard to hear backup 
alarms.~ savs Suter. 
DELICATE The human auditory system relies ·on cklicate 
stmctures that con\'ert the mechanical energy or so1111d into 
elecuical impulses sent t~ the brain. When damage occurs 
over time, most people don·1 realizi;: it before it "s wo late-and 
then they may be Oooded with feelings of anguish .· . 

Charles L. Baile)' is a Seattle resident who first wen\_to ~·ork 
as an ironw0rker at age 17. Now 57, J:ie·didn't become seriously · 
concerned about his hearing Joss until he took an administra­
tive position with the local J?uilding trades council : To his hor­
ror, he couldn't hear wha~ was said in meetings. • 1 felt horrj- · 
ble. I was suddenly at a real disad\-aniage. I struggled .10 see the­
speaker, to \'o'atch. the speaker.'s mouth," Bailey says. "Women 
spoke more softly. A lot of them,' I couldn't hear at all." This 
month he went to see a hearing specialist for the first time in: 
his·Jife . · 

Hearing loss als.o snuck up on Ken Olson, 58, an ·esl:imator 
. for Suitt Consuuction Co., Greenville. S.C. He wean two hear­
ing aids and says the damage was done mostly during ~mmer 
jobs while in high school and college. On one job, he spent a 
day helping demolish a.concrete driveway with a paying break­
er. After the job, he remem~rs noticing a "k.ind :or rushing 
noise," which he subsequently learned was a symptom of dam-

-c~~~~~:~~1w:· · :i:~;· 

METER READER Barbeau (right) measures 120 declbels. L......:. ___________________________________________ _J 
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TONE BOOTH Earth Technology's Barbeau says audiograms 
establish hear-inJ changes that could be signs of trouble. 

hard to imagine what it 'sJ ike to have a hearing loss because 
it's insidious and people don ' t notice it's a disability until it's 
too late." · . · 

There are also questions abou1 t.he longterm implications 
of noise for t.he ' human ne·rvous svstem. Some srudies have 
shown t.ha'. ioud noise and ·,i bration jack up t.he stress lel'el 
and t.hlli worsen stress-related illnesses. 
DIFFERENT STANDARDS f ederal ~!es on hearing pro­
tection are spread over several dillerent standards. Under 
OSHA's hearing protection standard for general industry, 
employers must provide a hearing conservation .program, 
hearing tests, training and hearing protection devices if-the 
average noise exposure over an eight-hour day is 85 decibels. 
The standard for construction differs somewhaL Construc­
tion employers _muse pro,id.e proiection ag~insl t.h·e effects of 
noise when sound levels exceed 90 decibels averaged over . 
eight hours or 95 decibels. over four hours. 

Anothe~ pan of Lhe construction noise standard says Lha1 
hearing protection de,ices must be. provided when it-'s not 
feasible to reduce· n.oisC' levels or the duration of exposure. 
De,ices mus_t be c-hosen by a competent person. Pia.in co!IO!l 
wads are not acceptabl'e. Still another sundard requ_ire~ 
employers to provide a continuing effective hearing conser­
vation program "'hen sound levels exceed Lhe Lhresholds. "l! 
doesn't say what Lhe program should include and it doesn 't 
kick in until the decibel average hits 90," says Schneider. 

~ne challenge i!'} conserving t.he hearing of craft laQOr is 
?etung I.hem to wear plugs and earmuffs. Industrial hygien­
ist Scott Howes believes hearing .protection should be put on 
the s;ime level as hard hats ;md s1eel-1oed boots. He ackno"·l­
edges ihe discomfon of we;iring proiectin· de,ices in hot 

.:·. :-:-{.·_-:; : :, . . ... 'r>;i,,.' ~ .. . . _-~ ... - · . . 
' -1, . "" 

weather, but he also says there ·s potential 
for convenience if equipment could be 
designed combining head, eye and ear 
protection. "With a package I.here would 
be no problems," Howes says. 

Some employers already put hearing 
protection as a top priority, wilh good 
reason. One is Earth Technology U..C, a 
North Haven, Conn.-based environmen­
tal contractor. Joseph D. Barbeau, the 
firm's no-nonsense safety and health 
director, doesn't leave any room for 
slacking off. 

On a warm February afternoon, Bar­
beau is out visiting a three-person crew. 
Members are vacuuming the residue of 
home-heating oil from the bottom of a 
storage tank at a sprawling tan~ farm in . 
Bridgeport, Corin. Barbeau, with sound · 
meter in hand, asks Anlhony Pearce, the 
crew supervisor, to crank up the power in 
his black vacuum ouck parked nearby. 

aJoOO fiJD I CffiA'l .-
Barbeau glances over at two 

jum~uited workers near the tank 
to make sure I.hey are wearing I.heir 
plugs. After Pearce insens his plugs 
and Barbeau covers up, Pearce 
throws t.he 5',itch. Soon Lhe truck 
suns singing like a choir of Hoover 
vacuum cleaners. Bello\,~ng at 3 ft 
away is futile. "It's like a jet engine," 

00, L/DB R/DB 
1000 HZ 05 '45 
500 H2 15 35 

Vl000 HZ 05 S0 
2000 HZ 05 S0 
3000 HZ 05 S0 
'4000 HZ 10 70 
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8000 HZ IS 60 
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ed furl.her convincing. · 
The safety director, who has a 

masters degree in public health, 
looks down at the simple sound 
meter in his hand and sees the deci­
bel level at a dangerous 120. After 
the truck has been turned down, 
Pearce ·says that when one of tl::e 
valves is opened, "it really screams." 

Because Earth Technology's vac-
uum trucks are unusually noisy, the 
company must be careful wit.h its 
workers' ears . The con tractor's 

·. hearing conservation· program ·in­
volves hearing tests at a local hospi­
tal outpatient: clinic to measure 
yearly changes, training in Lhe use 
of hearing ·protection devic~s and 
Lhe determinati~n to keep ears pro­
tected every second that a hazard 

· exists. · · 
".I can tell them exactJy what the 

rulC; is and why it's important to 
.comply," says Barbeau, implying 
I.hat when iL comes to excuses for · 

03 20 40 60 80 99 not wearing protection , hejus1 can't 
1 , I , , , I , 1 , I , 1 , I , , , I , 1 , I hear them. 0 

~ By Richard Kurman, with Stephen 
; H. Danitls and David Kohn 
31( 
~K 
61< 
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For more Information about hearing loss 
and'the use or hearing protection · 
devices, see the speclat feature on ENA 's 
Website, enr.com. 
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EDITORIALS 
- ---------------- - --·- -------------- ·--. ----

Industry Should Act 
Quickly on Hearing Loss 
The insidious loss of hearing by workers. supenisors and 

n1anagers in the industry who work close to roaring 
machinery is something that can be pre,·emed. TI1e trouble 
\\'ilh this type of injury is that it occurs \\ithout obvious warn­
ing signs and is not life threatening. Bui ears that go snap, 
crackle and pop or do nothing at all can \\Teck a person's 
q11ali1y of life pretty quickly. 

Contractors are swift to challenge any idea of mandatory 
requirements for construction that might be stronger than 
the general industry swidard administered by the Occupa­
tional Safecy aJ?d. ~ea1~ .. ¥minisu-ation. Yet they are slo_w to 
com~ ~p "1tJ:i ·¥te§'~~~?.~~ctive ideas. · ' \ ... · ·' ·,_ · ·, · 

The diffic#ty ii!" develci>ipg any son of indusuy-consepsus 
to preemptfri~1gq\'~entao:ion • .. ···.·:·:· 
is' that harmfuf'ricii's~·-exposure .. ..... ~,: .. .....,~. ·. 
takes many _forµis_:!~ •• -9?~~~ction .cff·" 
and protection :depeJl4s -9µ the ., ' · 
action of individuai.s:·Iti.s'not like '. 
the asphalt paving~me ieicpo- · 
sure situation, where.contractors, ,; 
govemmcnl, unions and equip­
ment makers were able to quick· 
I\' band together to devise and 
i~plement a voluntal)' solution. 
Th•· ,.n~nrrrt>rl rnmrol5 pli!rt"rl 011 

.. . , . l11:.:i1h.11-< l.1" ;"ph;,h pa1 ,·1 , 
... •• , -, · 1,· 1t 1•f\l ' :.;:, , · . ,ti i: J1 1 

11 111w• 1·0,111 .1n:as around wo,·ki:r~ :11,d 
· ,·q11111· 11u :icuc,n 011 their pan. 

For any industry solution to be effective _in preventing 
,e;uing loss, e~,PJ?J.:.~ '.111d ~ll)ployees must be conunitted 
o making it .work every day. This means putting protective 
l('\'lre~ in the hands of people who migh1 be exposed to 
1.111 11l11 l 11c,1~t·-and making sure the-,· wc;1r thr·m. 

I lw < f "' or ]waring prO!CCti\'(· l'(jlllJlllH' III 1, 1101 till' l 't•,)J 

1.1111<'1 ,Man\' OC'\ires cost under S) () ;111cl ;If'(' rem~hle and 

·,,\ 

foice·of..the Customers 
~ni··,Vahfe\E~Commerrie · 
J ary a day goes .PY ~~?-~e, "{ithout the announcement of 
·' the formation of a new ~iisiness designed to do some-
11ng that is. absolutely indispensible for the construction 

1 ,.1: \1 \ t! I l I '.'f1 'Jlllltt 

industry. These firms s1,~m11cd arn11ml thC' :111111,al "0111 l"II · 

lion of the Associated General Comranors. \'ying 10 ,,in llw 
hearts and money of ker comp;uw decision makers. 

Some of the e-comp,mies are so new that they hil\'C' yet: to 

conclude their first tr.1nsaction , let alone tum a profit. Sonw 
have been better at selling themselves than their sc,,ice$. 
And yet not too many people at the co111·ention were u1rncd 
off by thaL An ENR poll conducted there indic;itC's th,11 nun,· 
contractors are not yet using the Internet to conduct their 
business in a big way, but expect to do so in the future. TI1ey 
at least want to hear a·bout their options. 

The future of e-commerce in the industry ,,ill he deter­
mined by whether these stan-up companies can facilitate 
transactions for goods and services better, faster and cheap­
·er than their counterpans in the old analog economy. The 
_ticket for success for many of these firms will be to take a 
small ~ce of ~y o-ansaetions in r,~_tum for matching buy­
ers and sellers. The ~eout likely will be painful and m~ . 
because the careful balance needeci'for a winning formula 
and strategy may be undermined by wircasonable expecta: 
tions of investors, company founders and even customers. In 
the end, only the customer's voice will be heard. And it may 
not be what some of the e-commerce finns want to hear. 

r 
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Construction 

Systems need to 
be properly 
Insulated for noise 
control. Chuck 
Husick explains 
the concepts 

behind acoustic._ 

insulation 
tech no/of 

Know-bow 

NOISE CONTROL 

S By Charles Husick 

ound is a form of energy. The pleas­
ant sounds of wind in the sails and 

water rushing past the hull are part of why 
we go sailing. An unpleasant sound-the 
roar of an engine, the hum of a genset, or 
even !he whir of a hydraulic w inch-is 
called noise· and should be minimized. 
He're's how to reduce lo ud nois~ on your 
boat to levels you can live w ith. 

(or anything on a boat that makes noise) 
transmits its sound energy-directly from 
the source (throug h the air) or indirectly, by 
fi.rst causing some other part of the boat to 
vibrate and then creating a secondary noise 
source. To evaluate the effectiveness of 
noise-control changes on your boat, you 
need a sound-!evel meter. Laboratory-grad.e 
meters are very· costly, b ut you can· buy a 
useful meter at Radio Shack for about S40. 

• Pathway clo sure 

Sound energy, like water, will pass through 
any available opening, regardless of how 
small it is. In general, the larger the open­
ing, the greater the noise, but even a small 
hole will be significant. 

The ultimate in pathway reduction is an 
ainight enclosure . The material of the 
enclosure is less important than the exteni 
to which all leaks have been ~e:iled. A fully 
enclosed 1/2-inch-chick plywood box will 
significantly reduce an engine's noise. 
while an insulated engine companmenc 
that is poorly ~e.aled won't do muc;h at all. 

The first step in quieting a noise source 
is to find and seal all the holes through 
which the sqµ~d escapes. On mosi boaLS 
the upper pfn of the engine compartment 
is well enclosed, although the underside _is 
typically open to the bilge area . Sound 
leaking through these openings can be 

.reducep by installing p'ieces of. plywood 
that are cut to 'fit and glued against the hull. 
All access doors and panels shou Id close 

·. tightly and have airtight ·seals.' 
If you seal the engine coinparunent per­

. . 

. fectly and create an airtight compartment, 
things will soon be very quiet, since the 
engine will quit -becau~e of lack of air. 

Judging· relative loudness is d ifficult, 
because.the perception 6f s.ound energy·i5 · 
subjective. Quantitativ.e measurement of a 
sound·:; loudness-i:- <lone Jtith a meter cal­
ibrated in units called decibels (dB). The 
:;ound level in ::t en traveling at' 70 miles 
per hour on a smuoih road measures about 
68 to 70 dB. while the level of an exposed, 
running e::ngine i:; :ibout 100 dB. A well­
insulated e ngine might be below· 85 dB. 

There ;1rc::- rwo w:rvs in whic.:h an engine: 

Engines need air for:comeustion of fuel,'and 
their spaces must be well ventilated to crry 
away·waste heat. Th~ challenge is co pro-
vide adequate amounts of airflow into and 
out of the compartment without allowing 
sound to escape. Air ducts built with at least 

. one 90-degree bend and lined with sound­
absorbing material will allow air.bu t not too 
much noise · to pass. You can also use 
straight duetS with internal baffles. Be c:1re­
f ul to match your engine'!; veniilati<>A 
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Construction 

.100d8 
engine exposed 

85-87dB 
engine ins;,• plywood 
enclosure with 
1 • absorption lining 

This 15 dB reduction example is typical of 
a noise-control project 

rt'qu1remt'nt" w11h :1m· nt'w c:"ndnsurt' 
nr 1101., ..... :1:untrol rroJt:L"l. 

• Absorption 

Sountl c:"nt'rgy tr:irrecJ in :in ~c)o­
suri:, mus1 ht' tlispo~ecJ of by conver­
,,im ml<; :.1nother form c>f enc:rg~·. The: 
,::'ndu.,etl no1.,e mus,t be absorht'd :inti 
L"On\'t'rletl · into ht::Jl t'nt=rgr--<,1_her- · 
wise . tht' ent'rgy will eventu:.illy 

· esC::'.lf1t' or intluct' mher vibrations. 
Th~- i:ffc:c11,·enL·-"':-. of c.liffc:ri:nt 

m'.:.ic'c:n:.il s ,n <.:ontr_olling so~nd 1., 
dependent on the m:11ei-ial 's density 
:ind 1he .,ountl :-. lrt:<.Jui:nc:y. EnginL·~ 
~ener:itt' low-frequt'ncv noise thac ,~ 
ht:st cJiss1p:.Jtt:tl hy :.1 tlense layer of 
rn:iteria l. such as le:.1d . High-frequt:n ­
cy no1.~t:s . lik t' ctic whine from :.Jn 
:.1ltern::itor. _can be:: e:i..sily handled by :.1 
ligl H\\ 't'1.~ht m:.1t ..... n:1I. such :.1~ fo:.im 

c; ,\11 , I ' f "'.. I · '-.: -r · t n, '"' 
'}A,c..., _ "' -

~- Mc:asure.neats and Meters 

The bel, the unit of measurement for 
the intensity of noise, is n:imed :ifter 
Alexander Gr.iham Bell. Me:i.surement~ 
are usually gi\·en in units of one-1enth 
of a bel. the decibel (dB). The decibel 
is used 10 c."\:prcss the ratio bcm·een 
rwo intensi1y levels. The ratio becween 
the minimum and the maximum power 
levels am ~ cxtn:mely i.a:Be, so a log­
arichrnic expression is used--
d8• l Olog10Cl1:l.,)-with I and r bein" 

. l O " the ln1ens1cy. or power, of the sounds 
bemg comp:ired. The smallesc differ­
ence in noise mosc people can per­
ceive is a ratio of about 2:1, or 3 dB. 

Because decibels are on a loginth­
mic scale. a reduaion from 1~ to 90 
db is noc a 10 percent reduaion. A lo~ 
of 10 db. or 10:1, would .bc .. perceived 

Some acoustic insulations arc: com­
posed of both a high-density 1:iycr 
Oe:id or mineral-loaded--plascic) :incl 
low-densiry byers (either fibergl:iss 
or foam) . This composite noc only 
blocks. or reflecrs, the sound energy 
but also ::ibsorbs the energy and c::on­
ven.s it into heat (see MComposirl' 
ln~ub11on ... r:l~t' .~2) . 

• Materials 

Tlir1:1: k:nd, of sound-trc::atmt:nc 
111.JtL·n:.1b :.ire \\'tddy available: dense 
barriers. :.1hsorp1ive foams, and c::om­
posit'I:"~ of tht.' rwo. Although you c:::in 
purch:ise ;,ihsorptive materials and 
h:.1mers :-.t:p:1r:uely . it's ·commonly 
:.1cceptc::d 1h:11 \.·omposites that 1ncor­
ror:1tt· hot h : l rt' .surertor. 

Compos1 t<: materials cha! a.re suit­
:1hle for :i s:1dbuat's engine .box range 
ht:twi:c::n U.j and 2 inches thick :ind 
from. l 10 i pounds per square foot. A 
typical 1-inch-thi~k engine-<:ompa.n:-

Vibration-absorbing mounts can bt an 
important consideration · 

b\· tht: human c::ir JS half as loud. 
• A :;ound-le\·el mc:ter cm be invalu­

abk ~-hc:n rou·"" uyU1g m quiet a 
001:;,· ro:11. It is difficult co accurate!\· 
uifft:rt'nt1:11e noL--e lc:vels. especially as 
tht: u:1\' ~-e:irs on Jnd your ears get 
tin:<l. Sounu-tc::,·el meters respond 10 
&it: '":mous frequencies in noise just as 
tht: hum:.an e:1r ~rcc:1ves them; this 
respanst: is caUed ·A· weighting, and 
the: umts :ire: \'.T11ten :is dBA. Most 
wund-levd meter.; also have: a ·c· 
tw:igh1ing. which gives equal weight co 
:ill of che frequencies presenL For con­
venience v.·hcre the noise energy isn'c 
con.~anc. meters have both a slow and 
;;a fa.,;t response-time switch. Use the A 
weighfing :ind the slow seni.ng when 

· v.·orking on your qc>aL · 

Absorptive foams come in a variety of 
thicknes~es and compositions . 

nH:nt insul:.ttion weighing about 
pound pt'r square foot provides a 
"sourid-1mn.smi.<;.c;ion loss of 15 .dB. The 
thickL·r :ind hL"".1vier the insulation is, 
lh~ more d°fL'l."tl\'C: rher will be. Com­
posilL·., .<>flt:n have procective facings 
10 · keL·p 0~1r oil :ind water. thereby 
t:nh;innn.l! 1h,.: t'ffeccivenes.s of 1he 
1.n~ul:11u 111 • 

• Other considerations 

1_1 ·:-. dL·,1r:1h k· 1,, prt:vent noise energy 
from l'L·:1d1ing ;1 ,.,urfo.ce th.it may 
c:.Ju:-.t· till· n111'(.· 10 reverherace. The 
c1hm .. <>k- . for t:x:.1mplt:. can transmit 
th<: n111.,L" L·nc:rgy 1ha1 comes from the 
~n~inc ~·11111r.1n111L"nt Bui some of 
ch, :-- , 1h1 :1111,n , .u '. hL· l1m 111:cJ ii' the 
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· · · Composite Insu)at:ion 

By Joseph Smullin 

Acoustic insulation works on two sepa· 
rate principles-absorption and reflec-
1ion-both of which are requ~ for 
succes.sful sound insulation of engine 
companments. Wim different byers of 
materi2ls, mod.em insulation an pro­
vide a complete sound barrier. 

Mass is the critical element for reflea­
ing sound energy. If you double the 
weight of an enclosure (a 'lrinch ply­
wood engine box, for eample) by glu­
ing a 1-pound-per-square--foot lead 
shee1 or acoustic vinyl to me plywood, 
you'll increase ttie effectiveness of the 
panc:l by 6 dB. Bui if the same 1-
pound-per-squai;c-foot acoustic mass 
layer _is in.stalled as a 'separ:ue barrier, 
independent of the 5/rinch plywood, 11 
will ruive an 11 dB effectiveness at the 
lower frequency range of 200 Hz, 24 
dB at l ,000 Hz. 

Separating the mass layer from the 
enclosure with a decoupler layer allows 
H 10 .act as an independent barrier. The 
decoupler in most insulation compos-

noorboards are secured and the insu­
lJ11u n CO\'er:ige J!i extended as far JS 

!'""' h ie:- :\l 'OU .~tr( CJ~pel pad!i C.tn hc:­
u:.<: LI 10 rL·duce the nrnse funher. 
. You can reduce excessive pro­

peller noise by sticking a barrier layer 
[0 the inside of the hull above the . 
propeller. If there 's too much noise in 
the v1cimry of the prop, you may 
WJ nt 10 consider mo.difying or chang­
lnf! the prop. Most propeller installa­
uons are a compromise be1ween 
d1:imeter. hull clearance. nomber of 
blades . and blade p itch. In general, 
1he clearance d istance berween the 
prop tips and the hull should be at 
leas1 ·1;. percent of the prop diameter. 
Jf the clearanc~ is less 1han this, 

The mass layer Is cen~d bmreen tht 
absorptive and the decaupl11r uyers 

ites is :a layer of foam located between 
me mass layer and the engine box. 
Sound is an energy 'fieJd l'Cprel',enled b).: 
fluctuating pressure in the air. The· 
decoupler layer act.s as a spring to isCr 
late the: sound pulsation :and tt.lp the 
air, much as the springs of :a ca.r's sus­
pension isolate the road vibration,; from 
the c::ar. The softer the spring (the thick· 
er the decoupler layer), the smoother 
the ride (me quie1er the sound). 

reducing the prop di:imeter hy l 
inch. wah :i compc:ns; .. umg incrc-:1:-.t: zn 
hbde rach. m:1\· :11: lr r1:tllKL' m11.:nor 
noise levels . 

Acoustically soft m:uc::nab in thc­
cabin can absorb the noise a grea1 
deal. For example. :mme bo:ns h::t\'t' 
a molded-fiberglass interior pan 
structure and a h:mJ-fihergl::iss head­
liner. which IO,<?ether create an c:dm 
chamber. Covering I ht' ovc:rhead 
with foam-backed ht'adlining materi­
al will help qu1e1 the din . 

Noise created. by c:n~ine~ anti 
gensets, as well as ·machinery likt: 
water pumps. air ·condjtioners . .and 
refrige,ration compressors, can be 
reduced with the. use of vihr:1ti<>n· 

Noise-Reduction Basics 

Here's a quick guide for improvmg the 
sound quahry ·on your boat. 
~ Using 2 ~und-l~vel · meter set 10 the 
dBA se2le. me:z.sure the sound le"Vel or 
!he engme when it 's opc:r.iting at full 
throttle 2nd full load. Make 2 few mea­
surements -.111 reprcsenutive. points () 
(001 away to pon and starboard, 6 feet 
away , and so on) on the boat .. Record, 
lhe lOC1uon 2nd nugnirude of the 
re.idm~s 

• Find 2nd se-:i.l 211 air !e:aks in the 
, engine compartment. M:i}<.e sure. there's 
enough a1.r entering :and le:aving lhe 
ct1gine comp21lfflenl. 
• line the entire comp:mment, mclud­
mg .any ;ur ~ucts, with a composne 
sound-barrier nutenal. · Se.al all 2ccess­
door 1omts. 
• Repe:at the me:asurements in the first 
step. You should fmd ;i 10 10 IS dBA 
rcduc11on. · 

There i.'i :i minimum accepuble 
decoupler-layer thickness (sep:muin~ 
the mass byL'r from the engine box) for 
a noise problem. Thi.,; distance v-Jrie:­
wim the frequency of 1he noise 10 l'lt' 
blocked. \\'i[h J?re:ner 1hicknes., 
requirod for b:ise frequencies th:m r'or 
hiflher-pitched nn1.~e.~ 

A layer of i;ounc.1-:zhsorbin).! m:neri:il 
is requrred to "l>Oak up· lh<: sountl 
energy ~fleeted h:ick mto the hox h\· 
1he mass layer :mc.1 decoupler comh1n2· 
tion. Otherwise. the noise in the box 
"'ill increase because of ~erber.uicm 
effeas. The: sound-2bsorbing l:iyer of 
an inwla1ion rompo.site i~ usu:illr :i 
fo:im nuteri.a.l aiuched 10 the surface of 
the mass layer th:it faces me c:nizin<:. 

When die over.ill thickness of the 
insul21ion i.,; limited 10 2 inches or less . . 
I ruive found truit centeriniz 1he 111:lSS 

la)ff in the composite with equal 1hick­
nes.o;es of .:ib.,;orhing :ind tlec:ouplini:: 
1:zyers on either side is hc:.~t . 

.fasepb Smulli11 i.s an acous11cw1i um/ tbe 
presidr!m of S0u11dn11'11 Corpc,rm1011 

:ihsorhinp: mounts . The !iUflpliers of 
soun<.l-comrol equiJ')m!:'nt · c:in he lp 
~ l IL i ,:i lUU:-.l' lhL' Tl_!.:lll pru~l11~·1 

Fm:.tlly . 1hmk about yom ne1µh­
hor.~. In l1c:u of cunq:-nuonal mufnc::rs . 
you c::in purch;.ise ~ensc:1-exh:1.us1 
si'lencers th:it separ.ite Che:' exhaust 
ga.~· from the:' cooling w:.11er: 1he g:is is 
quietly exh:1ustc-d inio l11c:' ·:ur. :md the 
coolin~ w:uer 1s d1.~ch:ir.tted ius1 
ht'lo't\· the:' \\':ttt'rlinc: 

l\'t'n :tfter doing :Il l ,\ ·rn, c:m 10 
quiet thing.~ c.Jown. you ma~· find that 
1herc: are 1imc::s whc:n u11ing :-.oft-plas­
tic ear plugs. which we:.1tlr c.J1minish 
a·nnoying :incJ fatiguin~ noi~c-. c:m be . 
surprisinglr ht:lpful. W~ar thc:m. or 
sqme other hc::.trmg protc:c:tion. when 
·you ·rc: workin~ on :in OfH::raung 

y 
Charles H11s1ck .rs a frequew 5AJL con­
tnbuw,._ 

.. ....... ... , ' . 
• · ; _. ··. :·· · ,..D'.&OX°e "!W"~.£:.:..'"!, ,.•.: . •.-. 

· •; -: :• • • t ·- ~ .';J"...; :·; .• •.•. I ,. 

E-A-R Spedal~ Composites, lei . 
317-692-3000; Greenwood Forest 
Products, 1eJ. 503-670-9663: Sound· 
coat. 1el. 516-242-2200: Soundown 
Corp., 1~!. 800-359·1036: TechnJcoo.. 
t~l. 704-788-1131 
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A LABORERS' GUIDE TO PREVENT 
HEARING LOSS IN CONSTRUCTION 

NOISE AND HEARING LOSS IN CONSTRUCTION 

HOW SERIOUS IS THE PROBLEM? Most workers who 
work in construction for 15-20 years can expect to lose a signifi­
cant amount of their hearing. Data from the US, Canada and 
Sweden show that .hearing loss is directly associated with how 
long you have wo~ked in construction. Generally, hearing loss 
is gradual and you· may not notice it right away, but there are 
tell-tale signs. If you find that your car radio is blaring in the 
morning, it may be because your hearing was dulled after a days 
work and you had .to tum the radio up on the ride home yester­
day. Or you may find that it is harder to hear people talking, 
particularly high pitch voices like women's voices. Or you may 
be the one turning up the television volume when everyone else 
thinks it is loud eno·ugh. If you find these events occurring again 
and again, you may have a hearing loss. 
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HAZARDS OF NOISE EXPOSURE;. HEARING LOSS AND 
NON-AUDITORY EFFECTS - Hearing.loss, the most common 
effect of noise exposure, is caused by permanent damage to the 
nerves in the inner ear. Noise exposure can cause more than just 
hearing loss. Noise can make you tired and nervous, raise yout 
blood pressure and possi~ly increase your risk of he.art prob- · 
lems. Noise exposure may also affect your sense of balance, 
since the .organs for balance.are located.in your inner ear. Noise 
could also contribute to accidents, if, for example, it interferes 
with your ability to hear' warning signals Of. COmml;lniCate with 
your fellow workers. 

4 

EFFECTS ON DAILYLIFE - Some people don't take hearing 
loss seriously because hearing loss is gradual. But losing your 
hearing can have a dramatic effect on your iife, ask any of your 
older co-workers. lmagi~e how difficult it will pe to use the 
telephone or go to the movies. What is it like to miss 30-40% of 
conversations? How mucl). pleasure do you ·get listening to mu­
sic now, which will be harder to appreciate with a hearing 
loss? And what about safety questions? How much harder will it 
be to drive safely when, for example, you can't hear ambu­
lances and police cars to get out of the way, or other vehicles . 
approaching? How important is it to be able to conuilunicate 
well with co-workers to ensure s;ifety on the job? It is important 
to think about these now, rather than wait until hearing loss is 
pennanent and it is too late. Unlike glasses, which can correct 
your vision, hearing aids can only make sounds louder. Hearing 
aides can't restore the quality of sound and your hearing will 
never be the same again. ·Most people with noise-induced hear­
ing loss are not helped by hearing aides. 

HOW NOISE IS MEASURED 

Noise levels are measured in decibels (dB). Decibels are meas­
ured on a special mathematical scale (a logarithmic scale), like 
earthquakes. That means that a small change in the decibel level 
equals a large change in the amount of noise. For example, the 
sound energy doubles every time the noise level increases by 3 
dB, and a 10 decibel change has 10 times more energy. So an 
80 dB noise has lOX more energy that a 70 dB noise, and a 90 
dB noise has lOOX (not 20X) more energy than a 70 dB 
noise. A quiet office will usually have a noise level of about 60 
decibels. Conversation is easy in that amount of noise. Levels 
on construction sites vary, but generally are from 80- 115 deci­
bels. The noise levels in construction are mostly produced by 
machinery, equipment or hand tools. The levels depend on: the 
power of the equipment itself and how much it has been muffled 
or dampened, the work it is doing (straining against a load gen­
erally produces louder noise levels), the amount of enclosure (in 
a closed area noi.~e can bounce off of walls and multiply), and 
amount of equipment in the area (working near several other 
pieces of noisy equipment can add to your exposure). Common 
exposure levels in construction include: 

COMMON NOi.SE LEVELS IN CONSTRUCTION 

Pneumatic chipping hammer 110-113 dBA 
Jackhammer 102-111 dB A 

Concrete joint cutter 99-102 dBA 
Skilsaw 88-102 dBA 
Bulldozer 93-96 dBA 

Earth Tamper 90-96 dBA 
. Crane 90-96 dBA 

Hammer 87-95 dBA 
Gradeall 87-94 dBA 

Front end loader 86-94 dBA 
Backhoe 84-93 dBA 
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Some of these exposures ;a~ be very loud and v~ry brief, small 
fractions of a second, like the noise from a ~owder-actuated nail 
gun. Such short, high exposures are called i~pact or.impulse 
noises, which may be even more damaging than longer lower 
level exposures. 

Also there is new infonnation that suggests the combined expo­
sure to some solvents with noise can also ~atpage your hearing. 

The amount ~f· exposure you receive depends _on the noise pro:­
duced by equipment or tools, how close you are to the noise, 
and how Jong you are exp~sed. Your exposure can be reduced 
by decreasing the noise produced, increasing your distance from 
the noise,. or reducing the·amount of time you are ex-
posed. Noise exp_osure can also be reduce.ct by isolating_ yourself 
from the noise with sound absorbing barriers (e.g., an insulated 
cab) or with he.aring protect?rs (ear pl~gs or muffs) . 

) 

RESEARCH ON BEARING LOSS IN CONSTRUCTION 

U.S. construction workers rarely get their hearing tested. When 
they do, the results are seldom collected in a way that can be 
studied in order .to draw conclusions about the risk of hearing 
loss by trade. But there have been lots of construction workers 
in Canada and Sweden who have had their hearing tested, and it 
is likely that their noise exposures are the same or lower than 
those in the US. We can use the information we have from those 
hearing tests to suggest how dangerous construction noise is for 
workers in the US. 

In British Columbia, all contractors must pay into a workers 
compensatiori qoard fund to provide free hearing tests for con­
struction workers each year. Results from tests of thousands of 
construction laborers in British Columbia in 1995 show that af­
ter 16-25 years at the trade, significant hearing loss has oc­
curred. After 16-25 years at the trade a construction laborer has 
the hearing of a person about 20 years older who has had no oc­
cupational noise exposure. 

In Sweden from 1974- 1990 a similar fund paid for over a mil­
lion hearing tests of. construction workers. The results show that 
in 1974 by age 41 only about 20% of construction workers had 
normal hearing in both ears, and 5 % had severe high tone hear­
ing loss in both ears. By age 50, only about 10% had normal 
hearing in both ears,. and 12 % had severe high tone hearing loss 
in both ears. (Noi~e induced hearing loss occurs first at the high 
frequencies, about 4000 Hertz (cycles per second) and makes it 
harder to hear high pitched sounds and understand speech). 

In 1974, the Swedish construction industry began a comprehen­
sive hearing conserv.ation program, requiring the use of hearing 
protectors and providing free hearing tests for construction 
workers. Training on nofse and hearing protection was also pro­
vided. By 1990, the -percentage of construction workers with 

7 



8 

nonnal hearing in both ears went up to 38 % , ~n increase of 
90 % . At the same time, the per~entage of Swedish cQnstruction 
workers at age 41 with severe high tone hearing loss in both 
e_ars ~ent d?wn to 3%, a drqp of 40% over 1974. Some reduc­
t10n m hearmg _loss occutred even among 50 .year olds, many of · 
who started the program after significant loss had probably al-
ready occurred. · 

So it is clear that ~1earing loss amqng construction workers today 
can be reduced w_1th an effective hearing conservatipn program. 

ENGINEERING CONTROL OF NOISE IN 
CONSTRUCTION 

The best way to reduce hearing loss in construction is to reduce 
the amount of noise produced by construction equipment. In the 
1970's E~A had a noise control office which required equipment 
manufacturers to m_ake portable air compressors quieter. Now 
these quieter compressors are common on construction sites. They 
also passed requirements for quieter medium and heavy 
trucks. There are oft~n quieter pieces of equipment available and 
employers should include noise levels as an important criterion 
for equipment. For example, most new heavy equipment has insu­
lated cabs, which can: dramatically reduce the noise levels to op­
erators. They also have mufflers which can reduce the noise lev­
els substantially to bystanders. Contractors may find it cost­
effective to pay a little extra for such equipment, not only because 
it reduces occupational noise but also because it may help them 
comply with community requirements for noise abatement. This 
is becoming increasingly important as demands for night work in­
crease. 

EASY SOLUTIONS FOR CONTRACTORS 

Even if you are not buying new equipment right away, old equip­
ment can be economically retrofitted to significantly reduce noise 
levels. For example, the Bureau of Mines recently studied on how 
to reduce noise exposures from front-end loaders and bulldozers, 
two common pieces of construction equipment. They found that 
with about $500- $800 for materials and about $1000-1300 in la­
bor costs (total cost = $1600- $2100), a bulldozer could be retro­
fitted to reduce the noise exposure of the operator 11 decibels 
(The lower figures are for bulldozers with cabs, the higher figures 
are for those without cabs). Likewise, for front-end loaders, op­
erator's noise exposures were reduced by 11- 12 decibels at a cost 
of about $400- $600 for materials and $250- $400 for labor (total 
cost = $800- $840). These Bureau of Mines reports even include 
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blueprints detailing exactly how to retrofit your equipment. So, 
retrofittin~ does not have to be expensive and can substantially 
reduce operator exposures. Many other pie·ces of construction 
equipment can also be quiete~ using inexpensive control meas- . 
ures. · 

OSHA NOISE CONTROL REGULATIONS - OSHA requires 
that exposures to noise be controlled using feasible engineering 
controls and/or administrative controls (e.g., reducing the noise 
level or the amount of time you are exposed) down to within 
permissible'~xposure limits. The National Institute for Occupa­
tional Safety ;nd Health (NIOSH) has recommended even more 
conservative limits (Recommended Exposure Limits- RELs) for 
noise exposure. · Similarly, the American Conference of Gov­
ernmental Industrial Hygienists (ACGIH) has recommended ex­
posure limits (Threshold Limit Values- TL Vs) for noise expo­
sure that are stricter than the OSHA allowable limits. While the 
OSHA limits are the ones enforced, it is well recognized that 
they ARE NOT _SAFE and that the NIOSH and ACGIH recom­
mendations should be followed to adequately protect workers 
form hearing loss. Below are the exposure limits and the allow­
able exposure times for each level . 

Time OSHA Limit NIOSH Limit ACGIH Limit 

8 hr ·90 85 85 

6 hr 92 

4 hr 95 88 88 

3 hr 97 

2 hr 100 91 91 

l 1/2 hr 702 92 92 

I hr 105 94 94 

1/2 hr · 110 97 97 

1A hr 115 100 100 

7.5 min 115 103 103 

l min 115 ll2 112 

.5 min 115 115 115 

less than 1 sec 115 130-140 130-140 
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So the NIOSH .and ACGIH reconupendations are much lower 
than the levels OSHA allows (remember _100 dBA is about 10 
times as loud as 90 dBA). You should also note. that while 
OSHA reduces the allowable exposure time by half for. an in­
crease in 5 dBA (e.g., you can be exposed to 90 dBA for 8 
hours but 95 dBA for only 4 hours), NIOSH and ACGIH reduce 
the allowable exposure time by half for an increase in only 3 
dBA (8 hours at 85 dBA and 4 hours at 88 dBA). This is called 
the 3 dB doubling rate and is now considered· the much more 
scientifically .accepted way to ~anage workers' noise exposures. 

ELEMENTS OF A HEARING CONSERVATION PRO­
GRAM IN CONSTRUCTION 

OSHA has developed a comprehensive requirement for hearing 
conservation programs in workplaces. It requires worker train­
ing, annual hearing tests and use of hearing protection where 
exposures are above 85 dBA, but it currently only applies to in­
dustrial workplaces. In construction, OSHA only requires that 
for workers who must be exposed above the OSHA limits (i.e., 
where there are · not feasible engineering and administrative con­
trols to reduce their exposures), employers must provide and re­
quire the use of hearing protection, and they must have a 
"continuing, effective hearing conservation pro-
gram" (1926.52). Plain cotton is not permitted for hearing pro­
tection (1926.101). But the details of an effective hearing con­
servation program in construction are not spelled out. This 
guide was written to help spell out how to run an effective pro­
gram. 

Following are seven main components of an effective hearing 
conservation program in construction: 

A) NOISE LEVEL DATABASE- SURVEYING THE WORK-
SITE 

B) RULES ON Y{HEN TO WEAR HEARING PROTECTION 
C) HEARING PROTECTION SELECTION- OPTIONS 
D) TRAINING 
E) AUDIOMETRIC TESTING 
F) RECORD1 KEEPING-HOW TO INTERPRET IT 
G) PROGRAM EVALUATION 
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A) NOISE LEVEL DATABASE- SURVEYING THE WORK­
S/TE - While most people have a good idea on what the main 
noise sources are in constructio~, it is useful to ;urvey your 
work sites ·periodically to check exposure levels and to demon­
strate the need for hearing pro.tection. There are sound le~el me­
ters avai~able whkh are relatively in.expensive and. simple to · op­
erate. They can be used for on the sp.ot measurements. Noise 
dosimeters, which measure noise le.vets over an entire day and 
can give you a detailed look at a person's noise .exposure, are 
more expensive ahd complicated to use. Bu.t simple spot checks 
can .help you make decisions about when to require hearing pro­
tect1on. If you know the length .of time workers will be using 
noisy equipment or in a noisy area, you can compare the expo­
sure level and the time with the NIOSH, ACGIH and OSHA 
limits mentioned above. Noise .measurements should be made 
using an "A-weighted" scale which filters the sounds to mimic 
human hearing. Decibet°levels measured with the A-weighting 
scale are labeled "dBA." They should b.e recorded in a log simi­
lar to the one in Appendix A, along with the date, time, em- · 
ployee's name, project name, and a description ·of the work, in~ 
eluding what equipment he/she ·is using or is nearby. This info~­
rnation can easily be entered into a computerized database which . 
will eventually give you a sound basis for making future deci-
sions on hearing protection. · 

Dosimeter 
Worn by worker for 8-hour shift 

Gives average exposure level for 
entire day and Is useful if working at 

several jobs 

A-weighted measurements 

sound Level Meter 
Instarit sound measurements 

Used for area noise measurements 
. to determine noise levels for a 

· specific location or task. 

· A-weighted measurements 

( 
I 

B) RULES ON WHEN TO WEAR HEARING PROTEC­
TION- Twenty years ago many construction workers did not 
wear hard hats. Yet now their use is almost universal. Hearing 
protection is another story. Many workers do not use hearing 
protection or, if they do, it is often used improperly. There are 
many excuses workers give for not wearing hearing protec-
tion. Hearing protectors can be inconvenient, uncomfortable and 
make it harder to conununicate. Even when there are definite 
rules about when and where to wear hearing protection, the best 
way to increase their use is to eliminate the barriers. We will 
discuss these barriers to wearing hearing protection later. 

When is hearing protection needed? Protection should be re­
quired whenever a worker is exposed to hazardous levels of 
noise. Currently OSHA only requires that construction workers 
have protection if exposures exceed certain limits (e.g., 8 hours 
at 90 dBA, 4 hours at 95, etc.) . But since these regulations are 
known to be insufficient (and OSHA requires hearing protection 
in industry at lower levels), smart employers will follow the 
NIOSH/ACGIH limits for deciding when use should be re­
quired. 

Often we won't have 8 hour exposure information on workers 
and exposures'can c~ange from day to day, depending on the 
phase of construction and what each worker is doing that 
day. For these reasons, it makes sense to tie hearing protection 
to: 1) use of certain equipment, 2) work in the area when cer­
tain equipment is being used, and 3) other high noise jobs, like 
work in enclosed areas (like tanks, boilers, etc.). To simplify 
the matter, hearing protection should be required for any opera­
tion or equipment use where exposure exceeds 85 dBA at any 
time. Hearing protectors use will then follow directly from the 
measurements made at the site, from the data collected on simi­
lar jobs, and can be checked easily with a basic sound level me­
ter. A list of tasks requiring hearing protection can be devel­
oped, posted and enforced. Regulated areas can be set up 
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around where noisy equipment will be used based on these 
measurements. Fo·r example, based on noise measurements, you 
could determine that workers· should not work within 20 feet of 
someone using a jackhammer without hearing ,protection. Then 
a regulated area can be set up With signs posted stating that 
hearing protection is required within that area. Workers will no 
longer be required to wear hearing protection at all times on the 
site, only when necessary by nature of their VfOrk. These rules 
on when and where to wear hearing protection should be 
strictly, but fairly enforceq. They should apply· to all personnel, 
including foremen and superintendents ,' who -enter these re­
stricted areas or use noisy equipment. .. 

C) TYPES OF HEARING PROTECTION - There are many 
different models and brands of hearing protectors, but they basi­
cally fall into two categories: ear plugs and ear muffs. Ear plugs 
are inserted into the ear canal and ear muffs fit over the ear to 
block the sound. There are advantages and disadvantages to 
each. Ear plugs are cheap and easy to use (less than 50 cents/ 
pair). They don't interfere with safety equipment and are good 
in hot weather. They are meant to be disposed of after each 
shift. They can be very effective, but are often used improperly, 
resulting in less protection than expected. They can also get 
dirty from handling with dirty hands and perhaps contaminate 
the ear canal leading to a higher potential for ear infections. Ear 
muffs are more expensive, but can be attached directly to a hard 
hat to be easily placed on and off. They also can last for a long 
time, so in the long run can be more cost-effective than dispos­
able plugs. 

One concern expresse~ by many workers is that hearing protec­
tion will prevent them from hearing warning signals, like back 
up alarms. Another concern is that hearing protection can also 
interfere with communication, particularly for workers who 
have already lost a significant amount of hearing. There are new 
types of ear plugs available now that have "flat attenuation" 
which don't block out as much of the high frequency sounds, 
like a lot of speech communication. It is also important for these 
workers to pick an ear plug that doesn't "overprotect" (see dis­
cussion below). In this case, bigger is not always better. 

Another possible solution is to use new types of ear muffs that 
have a microphone which picks up sound, like conversation, ~d 
transmits it into a speaker in the ear muff. The system automati­
cally limits the sound inside the muff to a safe level. This allows 
workers to carry on conversations and hear warning signals 
while wearing their ear muffs or without having to take them 
off. Some new ear muffs have new technology to "cancel" out 
noise as well. While these systems are fairly expensive now 

17 



18 

(about $125- $150 a pair) if they help to get workers, particu- . 
larly those wi(!l some hearing _loss already, to wear hearing pro­
tection more often and thereby prevent significant hearing loss, 
it is a good investment. It may even be considered a "reasonable 
accommodation" under the Americans with Disabilities Act , 
(ADA) for hearing handicapped workers to improve their ability 
to continue working in construction. It also may be necessary if 
workers need to communicate to do their job safely. 

SELECTION - How·do you decide how.much protection is 
needed? Hearing protectors have_ Noise Reduction Ratings . 
(NRR). It is· supposed to tell you how much the noise is reduced 
by proper use of the hearing protector. For example, if the noise 
level was 95 dBA and the NRR was 17, the sound level you 
hear would be 78 dBA, which is below the NIOSH/ACGIH rec­
onunendations for an 8 hour. But tests have shown that in real 
situations, workers generally don't get that much protec-
tion. Often earplugs are not inserted properly or not used cor­
rectly. The result is that we believe workers only get less than 
half the amount of protection from hearing protectors that they 
should. Therefore in deciding which hearing protector to use, 
OSHA reconunends that you subtract'? f~om the NRR and then 
divide it by 2 to determine the expected protection during actual 
use. So in reality this worker would be exposed to about 90 · 
dBA ((17-7)/2 = 5, 95-5= 90), which is over the NIOSH/ 
ACGIH limits. 

O~e thing to avoid is overprotection. If the decibel lev.el is 90 
dBA, you only need a protector which will reduce your expo­
sure by 5 dBA to protect yourself (one with an NRR of 17). By 
using more protection than needed, you may be blocking out 
more communication and sounds than needed. On the other 
hand, for very loud noises, like jack hammers, one hearing pro­
cector may not be enough. In such cases, .sometimes ear plugs 
are used in conjunction with ear muffs to provide double protec­
tion in order to bring exposures down below 85 dBA. In either 

case, the goal should°be to reduce exposures down to about 85 
dBA. 

A variety of hearing protectors should be provided for workers 
to choose from. While protectors are supposed to be one-size­
fits-all, different workers may find different hearing protectors 
more comfortable. Comfort is an important factor in determin­
ing consistent use of hearing protectors. Providing a variety of 
protectors (brands and types) for workers to· choose from will 
help make sure that they can find one they like and will feel 
comfortable wearing. 
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D) TRAINING - Training is a crucial part of any effective 
hearing conservation program. Unfortunately many people be­
lieve that since hearing protectors are easy to ·use, little training 
is needed; Only when workers understand the nature and seri­
ousness of the problem will they lake seriously the need for 
hearing protection and their natural resistance to wearing it can 
be overcome. · 

Workers need training on: 
1) the hazards of noise i_n construction; 
2) sound levels produced by common equipment; 
3) wba,t the employer is doing to reduce noise levels using ~n­

gineering and administrative controls; 
4) how noise levels are measured and how to interpret noise 

level readings; · 
5) types of hearing protection and how to choose and fit them 

properly; 
6) noise reduction ratings and their usefulness; 
7) audiometric testing and how to interpret it; 
8) signs of hearing loss; and 
9) why workers resist hearing protection. 

Training on proper fitting and ~earing of hearing protectors is 
important. Workers need to be able to know what protectors are 
worn properly. _. 

This training should take p·lace before workers begin work and 
be reinforced annually. Training should incorporate demonstra­
tions and discussion. Tape recordings of garbled speech can also 
be played to demonstrate what their hearing will sound like after 
a significant loss. Sound levels can be measured using a .sound 
level meter. Sample audiograms can be reviewed to show noise­
induced hearing loss. Discussions of workers concerns about 
hearing loss and use of hearing protection should be thoroughly 
aired. · 

This type of training probably needs at least a 2 hour session 
ini~ally. It sho~ld not be accomplished solely through watching 
a videotape. It 1s not OK to have workers reach in a box and fit 
he~in~ ~rotector~ without training. Just like respirators need to 
be md1v1dually fit, so must hearing protectors be individually 
fit. Workers should also get further reinforcement of the need 
for he~r~ng protection ~hen they go for audiometric testing. It is 
also cn~1cal that supervisors, foremen and superintendents are 
also .tramed, as they are going to be the ones enforcing and rein­
~orcmg the need for hearing protection. As with any other train­
mg , management commitment is critical. 
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E) HEARING TESTS - Hearing loss occurs gradually. So peo­
ple often do not get upset about it, or realize it is happening it 
until it is too late. Audiometric testing is critical because it 
makes the hearing loss real to people. You can see exactly how 
much loss has occurred and even at early stages become more 
proactive in protecting yourself as well ~s demanding that more 
noise control measures be taken. Audiometric testing is inexpen­
sive, non-invasive and does not take much time. It should be 
done at least once a year. It should be done before work or after 
a weekend of "quiet time" so we ~re not measuring temporary 
hearing loss from exposure during that day. Some contractors, 
because of liability concerns, may test workers before hiring 
and after completion of the job, to show no losses occurred on 
their job, but except when workers are exposed to unusual or 
extreme hearing hazards, annual hearing tests should be ade­
quate. In some countries or provinces (Sweden, British Colum­
bia), all contractors pay into a central fund (e.g., workers 
comp) to pay for free hearing tests each year for workers in 
construction. While we don't have such a system in the US, 
audiometric testing could ·be covered by Union Health and Wel­
fare Funds or coordinated through the union hall. Local audiolo­
gists can often offer mobile services that can be brought to the 
work site. Vf orkers can get testing done prior to work to look 
for long term loss. Testing could also be. done after work to 
demonstrate the temporary effects of noise on hearing loss after 
a single shift. Studies have shoy.,n that by hav~g their hearing 
tested each year to see how their hearing has been affected and 
hearing about the need for precautions from the audiologist, 
workers were much more motivated to wear hearing protec­
tion. The result is that the program was much more successful. 

HOW TO INTERPRET IT- Hearing loss is identified by meas­
uring how loud a soun<l must be to be heard. Sound levels are 
measured in decibels. Sound is also measured in frequen-
cies. Higher frequency sounds mean they have more vibratlons 
each second. The human ear can he~r from about 500 vibrations 

per sec?nd (or 500 Renz) to about 8000 vibrations per second 
(or 8 kilohertz). The ability to hear each frequency is measured 
by an audiologist and recorded on an audiogram. Noise-induced 
hearing loss tends to occur first at ~ound 4000 vibrations per 
~econd .or 4 kHz. This is about the highest note on a piano. So 
m looking at an audiogram you may see a change in the chart at 
around 4 kHz. This means the sound had to be louder at this 
frequency for you to hear it. OSHA requires employers to rec­
~rd the hearing loss on the OSHA injury and illness log if there 
1s an average of 25 dB loss at 2, 3 and 4 kHz. This is called a 
"standard threshold shift." Getting an audiogram each year lets 
~ou track any hearing loss and see if any changes are happen­
mg. If workers change employers frequently, they should try 
and keep copies of their audiograms so they can bring them with 
~em each tlIIle and compare them. The audiologist should also 
discuss the results with employees. This has been shown to have 
the biggest impact~ improving hearing protector use. 
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F) RECORD KEEPING - There are three major types of rec­
ords that have to be kept as part of a good hearing conservation 
program: exposure records, audiometric records, and training 
records. As discussed before, by keeping records of noise levels 
of various jobs and tasks in a computer database, you can even­
rually get to where you can know in advance what type of expo­
sures to expect and can appropriately protect individuals from 
expected levels as well as make appropriate rules for when hear­
ing protection is needed. 

Audiometric records must be kept like any medical records and 
they should be kept confidential. It is important to be able to 
check on changes in hearing loss from year to year and so these 
records need to be available to the workers, as well as giving 
them copies after each test. · 
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Training records are important as training is an essential compo­
nent of an effective program and only by keeping records can 
you see if everyone ha~ had appropriate. training and retraining. 

G) PROGRAM EVALUATION - Like any other safety and 
health program, it is important to see if the program is really 
working and make it work better. The real question is what do 
we mean by saying it is working? There are a number of meas­
ures that can be tracked. First, you can look at number of work­
ers trained. Workers could be given a pre and post training quiz 
to see if they have learned key elements of the training. Sec­
ond, you can do periodic unannounced site reviews to see if ar­
eas where hearing protection is needed are properly marked, to 
check noise levels on the site and to see if workers are using 
hearing protection appropriately. Third, with a stable work 
crew, you can check to see if hearing loss is decreasing as a re­
sult of the program, in other words are fewer people developing 
hearing loss or are they developing it slower than ex-
pected? This last measure might be hard t9 determine, espe­
cially given the fluid nature of the construction workforce, but it 
may be possible in some circumstances and is really the ultimate 
goal. You may be able to ~ up other ways to measure suc­
cess. It is important to measure something and use that informa­
tion to review the success of the program and improve the pro­
gram at least once a year. 
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BARRIERS TO AN EFFECTIVE PROGRAM 

Nobody dies from losing their hearing, (although some may lose 
their lives from not being able to hear or communicate on the 
job site). This is one reason many people don't take noise and 
hearing loss seriously. It is not as dramatic as falling off a scaf­
fold, a trench collapse, or being electrocuted by contact with 
power lines. It comes on gradually, creeping up on you until 
one day you realize it is harder to understand people in conver­
sation or go to the movies or watch TV with your fam-
ily. Construction workers accept that noise is a part of their 
work and often don't see much progress being made to change 
that fact. And while hearing protection is available, it is very 
important to choose the right protector to make sure it is con-· 
venient and comfortable. 

HOW ABOUT CONTROUING NOISE ON SITES MORE?­
It is well known that the best way to reduce hearing loss is by 
engineering control of noise, by buying quieter equipment or 
retrofitting old noisy equipment. But this can be expensive and 
OSHA rarely enforces noise regulations on construction 
sites. Contractors that are pressed for capital are only going to 
spend money on things they have to. This may be seen as an un­
necessary expense, especially if workers are constantly changing 
employers and few, if any, workers compensation cases are 
filed by construction workers for hearing loss. One solution to 
this dilemma, is to look for low cost solutions (like the front-end 
loader and backhoe solutions discussed earlier) and to show that 
workers on quieter jobs are more productive. Noise ~auses 
stress and could lead to lower quality work as well. New cab 
designs on heavy equipment are more comfortable and have . · 
good temperature controls as well as noise insulation and work­
ers prefer to work in such environments. In an age when skilled 
labor is in short supply, this can be an important competitive ad­
vantage. A quieter work site may also make it easier to get 
work done since it will be easier to communicate and contrac-

tors won't have to be worrying as much about enforcing a hear­
ing protection program. A quieter work site also makes for 
good neighbors when working in urban or residential areas and 
may provide better relations with the community which could 
help win projects. Heavy eq~ipment is usually quieter when it is 
better maintained, another indication of a contractor who invests 
in the future in keeping their equipment in good shape. Also, 
workers are going to be more likely to use hearing protection if 
they see the contractor doing his/her part by trying their best to 
eliminate or reduce the need for wearing protection in the first 
place. 

WHY WON'T WORKERS WEAR HEARING PROTEC­
TION? Have you ever worn hearing protection for 8 hours, 
with few breaks in 11 o· F weather outdoors and while trying to 
coordinate with co-workers? It's difficult. No one really likes 
wearing hearing protection or wants to wear it. They do it be­
cause they have to protect their hearing or because contractors 
require it. Here are some of the concerns and what can be done 
about them. 

DISCOMFORT - Workers need to be given a variety of hearing 
protectors and be allowed to choose the model and brand and 
type that is most comfortable for them. They also need to be 
able to take their hearing protection off periodically for rest 
breaks and in non-noisy areas. Hearing protection that is easy to 
use and handy, like ear muffs attached to hard hats or ear plugs 
on a band that can be hung around the neck when not in use, en­
courage consistent use. Workers also need, as part of their train­
ing, to be taught how to properly use hearing protection so it 
fits correctly and it most comfortable as well as working best. 

FEAR ABOUT NOT HEARING WARNING SIGNS - EXIST­
ING HEARING IMPAIRMENT - Construction sites are noisy 
and that is one reason why vehicles have loud back up alarms to 
warn workers about dangers on the site. Workers who already 
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have lost a lot of their hearing may have a difficult time hearing 
and locating warning signals while wearing hearing protec-
tion. But for most workers, hearing protectors act like sun 
glasses which cut down the glare but allow you to see more 
clearly. Those who are really afraid of missing some warning 
signals should be encouraged to try the protectors out and see if 
they can hear signals with them on. For workers with significant 
hearing loss and for those whom communication is essential, it 
may be best to purchase flat attenuation plugs or ear muffs with 
'active' hearing protectors which block the loud noises but will 
let in conversations through electronics in the niuff. While more 
expensive, they will probably be cost-effective in the long run 
compared with regular plugs. 

DON'T THINK IT IS NECESSARY - Some ,workers resist 
. wearing hearing protectors because they are not aware of the 
high risk of hearing loss or feel they are getting 'used to' the 
noise. These workers need to talk with older trades people about 
what happened to them and how hearing loss has affected their 
lives. They need to be taught about the true risk of hearing loss 
in their trade and know the warning signs. Annual audiograms 
are also an eye-opener and help persuade workers that the risk 
and the problem are real. Limiting use or hearing protectors to 
those regulated areas or tasks where it is absolutely needed, 
based on noise data collected, will limit the need for constant 
use and help workers see it as a necessity. 

ACTION PLAN FOR CONTRACTORS: WHAT YOU 
CAN DO TO PREVENT HEARING LOSS AMONG YOUR 

EMPLOYEES 

OSHA is actively looking at extending the requirement for com­
prehensive hearing conservation programs to construction. But 
that requirement is probably years away. We shouldn't wait un-
til then to work on hearing loss prevention. There are lots.of 
things you can do right now that can make a difference. You 
can: 

o Give a tool box talk to your employees on noise and hearing 
loss. (See Health Alert on Page 31) 

o Provide additional training for employees on noise and hear­
ing loss prevention. Manufacturers of hearing protection are 
often willing to help out with materials on proper use and 
fitting of hearing protectors. 

o Check your worksite for noise levels from various types of 
equipment. Spot testing can be done with an inexpensive 
sound level meter from an electronics store. Make an inven­
tory of noisy equipment and noisy jobs. 

O Create restricted areas ·around noisy operations and require 
hearing protection in those areas. 

O Keep your ~quipment in good working prder. Well­
maintained equipment is generally much quieter . 

O Buy or rent quieter equipment. Make quieter sound levels of 
the equipment a condition for purchasing or renting equip­
ment. Often the cost is comparable and it may help you get 
more jobs. 

0 Provide hearing tests for your employees and/or work with 
them to make sure their health benefits include an annual 
hearing test. Make sure workers understand the results and 
can compare them with results from previous tests. 

0 Have a variety of different hearing protectors available for 
use and help employees choose the ones which fit the best 
and are most appropriate to their work, not providing too 
much or too little protection. Consider providing active 
hearing protectors (with electronics) or flat attenuation plugs 
which don't cut out speech communication as much. 

O Develop a strict but fair enforcement policy for use of hear­
ing protection where required. Make sure all employees in 
those areas, including foremen and visitors wear them as 
well. 
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ACTION PLAN FOR EMPLOYEES: 

Here are some things you and your local union can do to help 
prevent hearing loss among your members. 

0 

0 

0 

0 

0 

0 

0 

Schedule a local union meeting to talk about hearing loss 
and noise. Bring in a speaker from a local hearing clinic and 
make sure you schedule an older member to talk about how 
it has affected their lives. 

Get a local health clinic to host a hearing screening for your 
local. Present the summary results, showing percentage of 
members with significant hearing loss at a future local union 
meeting. 

Buy an inexpensive sound level meter at a local ele:tronic~ 
store and check out the noise levels on your work site. Wnte 
up a surrunary of the results and distribute it at a local union 
meeting or on the work site for discussion. Identify the 
noisiest equipment or tasks and talk with the employer about 
how you could reduce exposure levels or rotate workers 
through those jobs to reduce their time e~posed. 

Contact a representative of a hearing protec_tor manufa:turer 
and ask them to come to a local union meeung or the site to 
explain to people what hearing protectors are available and 
teach people how to use them properly. 

Call a variety of tool/equipment manufacturers before buy­
ing new equipment and ask them about noise l~vels. Ask y_ou 
employers to make that a condition of purchasmg new equip­
ment. 

Ask the mechanics who maintain your equipment for low 
cost ideas on how they could be made to run quieter. 

File a request for a consultation (or a complaint) with 
OSHA about noise on your worksite. 

HEALTH ALERT ON NOISE 
The abili!y 10 hear is one of our greatest gifls, without it the quality of our lives are significamly 
reduced . It's estimated that 14,000,000 workers in the U.S. are exposed to hazardous noise lev­
els. In fact, studies have shown that after IS years on the job laborers will experience a signifi­
cant loss in hearing. 

. ' \. The Hazards 
Hearing damage 1s caused by factors such as loudness, the amoum of exposure to noise. and fre. 
quency. High frequency noise causes more damage than low frequency noise. 

Noise may tire out the imer ear, causing a temporary hearing loss . After a period of time off, 
hearing is restored. But if exposure cominues, the time it takes to restore gets longer. In many 
cases, by the time hearing is restored, it is time for another work shift . If this continues hearing 
never restores and the loss is permanent. 

Normally, i.njury to the ears occur in the ability 10 hear higher frequency sounds. Normal speech 
falls into this frequency . A worker may be able to hear some sounds but speech may become 
unclear and distoned. Workers with hearing impainnent may say "I heard you, but I don't under­
stand what you said.• 

Other Hazards 
It apJ>Co/'S that noise can increase pulse rate, blood pressure, and narrows blood vessels . Workers 
may complain of stomach problems, nervousness, sleeplessness, and fatigue when they have been 
exposed to high noise levels. 

Legal Limits On Noise 
Under the Occupational Safety and Health Act (OSHA), every employer is responsible to provide 
a workplace free of excessive noise. 
The details can be found in the following standards: 

• 29 CFR 1910.9S · General Industry. 

• 29 CFR I 926.52 - Construction. 

Permissible Exposure Level 
No worker is allowed to be exposed to sound levels greater than 90 dBA without the use of hear­
ing protection. Even so, 90 dBA is 001 safe: I in 5 people exposed regularly of the levels allowed 
by OSHA will lose some ~earing. If there are high ooise levels the employer is required 10 redoce 
the noise exposure level below 90 dBA. The Drst slep should be engineering controls, and if that 
fails then pe.rsonal protective equipmem, such as ear plugs or ear muffs. mus, be provided and 
worn. 

8 hr. 

4 hr. 

2 hr. 

90dBA 

9SdBA 

100 dBa 

Hearing Conservation 

IIOdBA 

125 dBA 

Whenever 8S dBA is exceeded in the general indus1ry slalxlard (90 dBA in consuuctionJ for an 8 
hour period the employer is required 10 include all exposed workers imo a Hearing Conservation 
Program. This program must include: 

• Training • Yearly Audiometric Testing Program 

• Monitoring Noise Exposure • Hearing protection must be made available. 
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EXECUTIVE SUMMARY 

A Health Trak research cycle was organized to investigate ergonomics in form 
construction work. The contractor's Activity Plan was assessed as a tool to incorporate 
ergonomics into the tasks of one of the contractor's construction stages. Modest 
success was achieved in reducing exposure to risk for cumulative trauma to the 
shoulder, neck and upper extremities of lronworkers during concrete reinforcement bar 
construction. The Activity Plan helped to facilitate this intervention and many other 
safety measures normally taken on site. A Health Trak Committee discussed the 
actualities of the construction work environment, and made some observations of how 
the Activity Plan could be more effective: 1) more substantial support from upper 
management, 2) systematic inclusion of employees in implementing Activity Plan 
measures, 3) more consistent distribution of Activity Plan among employees. 

COHPIHEAL TH TRAK CYCLE 5 REPORT 4 01/10/01 



BACKGROUND 

The Research Method: Model Contractor and Health Trak 

The Construction Occupational Health Program's (COHP) Model Contractor Program is 
a collaborative research project between the COHP and the participating Contractor that 
attempts to improve the health component of the Contractor's health and safety 
program through meaningful worker participation in identifying and abating workplace 
hazards. The key component of the Model Contractor Program, which has been 
previously described in detai11

, is a participatory research process. 

Health Trak, the eight week participatory research component of the Model Contractor 
Program, was designed by researchers at the COHP to enhance workers' and 
contractors' representatives' capacity to identify and remedy health hazards on 
construction sites.2 It uses participatory research methods that are "learner-centered," 
which were developed in the field of education, and which have been adapted to the 
field of occupational health to combine research and intervention in single studies and 
to transform research subjects into participants in the process. 

Specifically, Health Trak participants join in a partnership to identify worksite hazards, 
develop and implement solutions to those hazards, and then explore the impact and 
feasibility of the solutions. Health Trak has three components: 

1. The Health Trak Committee consists of representatives from management and 
labor. To compensate for the dominant influence of power and resources that 
favors management, the Committee is require to have a majority of participants 
representing labor. 

2. Toolbox Talks, Safety Meetings, and Training sessions normally held by the 
contractor or laborers on site are opportunities for the COHP researchers and 
other Health Trak Committee participants to communicate information discussed 
within the Committee to other workers on-site. 

3. Observations and interviews are conducted by COHP researchers and other 
Health Trak Committee participants to collect data on work methods and 
exposure to health hazards on the work site. This data is obtained through direct 
observation and by both formal and informal interviews of labor and 
management. 

No predetermined number of hazards or solutions is defined before the Health Trak 
process begins. Implementation of measures to reduce exposure of any work 
environment risk factor identified by the committee is considered a success. Reasons 
for success or obstacles to risk reduction are examined by the COHP researchers 
aiming to understand key elements to successful intervention. 
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The Contractor: SIWP 

In the summer of 1998, the Slattery, lnterbeton, White, and Perini Joint Venture (SIWP) 
committed to working with the COHP as a Model Contractor. Since that time, SIWP has 
participated in three Health Trak cycles, including the cycle reported on here. The 
current cycle was conducted during the spring and summer of 2000, while SIWP was 
constructing the 193/190 interchange of Massachusetts' Highway Department's Central 
Artery/Tunnel Project. 

A review of SIWP's injury data from November 1999 to March 2000 showed that 43% of 
their reported injuries were slips/trips, and another 38% were generally due to forceful 
exertions (32 events). 

FIGURE 1: Reported injuries on SIWP (November 1999 - March 2000) 

vehicle 
accidents 

struck by 6% 

13% "i)-slips/trips 
43% 

~ ~ 
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Health Trak Cycle 5: Ergonomics in Concrete Slab Construction 

Based on SIWP's injury data, the COHP researchers and SIWP's (Slattery) Safety 
Director, agreed that the goal of this cycle of Health Trak would be to develop and 
implement ergonomic controls to reduce workers' exposure to risk factors commonly 
associated with strain and sprain injuries. 

To achieve this goal, two objectives were defined: 

1. Recognize, evaluate, and control risk for ergonomic injury to the crews on the 
Ramp L stage. 

2. Expand SIWP's Activity Plan to include recognition and abatement of ergonomic 
hazards. 
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The Activity Plan (AP) is one of SIWP's existing tools for anticipating and/or reacting to 
identified risks. Written by their safety management, the AP annotates the anticipated 
risks and links them with prescribed solutions. All necessary tools and equipment to 
complete the tasks are also listed in the AP. The safety management considers the AP 
to be a working document primarily used by foremen as a field guide to crew safety in a 
given operation. 

SIWP management foresaw that the COHP insight might be most useful on a large 
stage that would require mostly concrete form building and concrete pouring. 
Therefore, COHP and SIWP agreed to focus the research on "Ramp L" (described 
below). In addition, SIWP management was beginning to incorporate a new project 
management software that could be used for this stage area, and the utility of the 
potential ergonomic information was viewed as an advantage that could be incorporated 
into the planning of this staging. 

The Research Site: Ramp L 

Ramp L is a large construction stage that transcends three major contracts of the CA/T, 
connecting northbound 1-93 with eastbound 1-90 to Logan International Airport (Photos 
1, 2). SIWP's portion of Ramp L is a cut and cover section that also supports a viaduct 
superstructure. Because of this configuration and construction schedules of the 
superstructure, SIWP's Ramp L stage required the unusual progression of pouring a 
roof slab before excavation and pouring the floor and walls. An example of SIWP's "4-
week Look Ahead Schedule" is included in Appendix B. 

COHP has previously analyzed worker exposure to ergonomic risk factors associated 
with concrete formwork and pouring on other large highway construction sites.3 The 
work methods of the crews constructing the roof slab of Ramp L were not substantially 
different from what the COHP had observed at other major concrete work stages on the 
CA/T. Unfortunately, the COHP does not have comparable injury data, though these 
data would exist with the contractors. 
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RESULTS 

Qualitative data was collected from two distinct sources: the Health Trak Committee 
members during committee meetings, and from on-site observations by the COHP 
researchers. Below, these data are grouped into five topics: 

• Hazard Identification 
• Intervention Development and Implementation 
• Intervention Evaluation 
• Activity Plan Development and Utility 
• Process Evaluation 

Hazard Identification 

This Health Trak cycle was conceived with the goal of identifying and intervening in job 
tasks which exposed construction workers to ergonomic risk factors. Of particular 
interest were the tasks involving manual material handling. During the first three Health 
Trak meetings, the Committee members reviewed and discussed ergonomic risk 
factors. 

Table 1: Summary of Health Trak Meetings 

Meeting Content 
1 Introduction to Health Trak methodology; follow-up on Committee initiatives 

emphasized; Ironworker platform idea raised. 
2,3 Draft ideas for ergonomics in SIWP Activity Plan; "realities" of Activity Plan 

discussed; lifting limits discussed; plywood walkway idea raised. 

4 "Risk mapping" to identify areas for ergonomic improvement; effect of 
economy on health and safety discussed. 

5 Review of Committee progress for new members. 
6 Walkway and platform maintenance roles assigned; barriers to walkway 

usage discussed. 
7 I nte rventio n s evaluated. 
8 Health Trak cycle review and evaluation. 

The Committee members did not consider it feasible to address many traditionally 
accepted risk factors for MSDs. For example, the idea of establishing a lifting limit 
and/or lifting guidelines was discussed at length during Health Trak meeting #3. The 
Committee concluded that neither of these interventions would be possible to implement 
on-the-job or to incorporate into an Activity Plan. 

Based on the discussions about ergonomic risk factors, the Committee focussed it's 
attention on a few job tasks of concern to them that they believed could be redesigned. 
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Table 2: Job tasks that the Committee considered for inteNention 

Job Tasks Ergonomic Risk Factors Workers Affected 
Inserting rebar Working with arms above lronworkers 

shoulders 
Force 

Chipping concrete spills Awkward postures due to Laborers 
working in cramped spaces 

Walking on rebar mats Slips and trips Carpenters 
Laborers 
lronworkers 

TABLE 3: Summary of ergonomic hazards observed 

Task ("Jobs") Activity Body area Risk 
Concrete pour Hold vibrator whip Back Static loading 

Ankle Twist and sprain 
Guide hose Back High force 

Static posture 
Ankle Twist and sprain 

Build bulk-head Fasten boards by Hand and wrist Repetition 
hammering High force 

Lower back Awkward posture 
Static posture 

Cut board to length Hand and wrist Awkward posture 
High force 

Insert DBS Screw-in rebar Back Severe forward flexion 
High, static force 

Shoulder Awkward posture- work 
over shoulder height 
High force 
Repetition 

Neck Non-neutral posture- work 
over shoulder height 

Hand and wrist High force 
Awkward posture 

LifUcarry rebar Back High force 
Awkward posture 

Build rebar mat lifUcarry/place rebar Back High force 
Awkward posture 

tie rebar Hand/wrist High force 
Awkward posture 

Back Awkward posture 
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In addition to the Committee's identification of hazards, observations were made by 
COHP researchers (several times between June and August, 2000) of four jobs within 
the Ramp L stage: form building (Carpenters), inserting DBSs, constructing rebar mat 
(lronworkers), and concrete pouring (Laborers and Carpenters). The tasks obseNed 
were parts of concrete form and concrete pour operations as defined by COHP's 
taxonomic model for characterizing construction work.4 A summary of ergonomic 
hazards observed during ramp L roof construction is provided in Table 3. The 
observations of Table 3 are consistent with ergonomic hazards that COHP has 
previously observed on concrete formbuilding and pouring on other large highway 
construction projects. 3 

Intervention Development and Implementation 

Of the three tasks that the Health Trak Committee members discussed, they developed 
and attempted to implement job-specific interventions for two: a raised platform for 
lronworkers, and a plywood walkway designed to be placed over a rebar mat. 

The third task of concern-chipping concrete overflows and working in tight spaces­
was discussed during Health Trak Meeting 2 and put aside because the Committee 
members felt that no changes could be made to the way the job was done. Concrete 
form overflow was identified as a major ergonomic hazard for Laborers, as their task is 
to chip away the overflow to create a smooth edge to the slab. This must be done even 
if the overflow is contained within a rebar cage that is directly abutting the blown-out 
form. In such an instance, extreme awkward positions and forces must be used, which 
creates dust from the chipping and hammering of the concrete. Moving the rebar to 
allow the Laborer's joints to be in a biomechanically advantageous positions is not 
possible, so prevention of overflow is critical. Suspension of the hammer might be a 
consideration in certain instances, but the idea was not discussed by the committee. 
The hammer used was reportedly 6 lbs. 

The interventions that were discussed as potential ways of alleviating worker exposure 
to awkward postures included job rotation and taking breaks. (In addition, COHP 
researchers presented the Committee with a carpenter's checklist used to ensure that 
the form is constructed properly to prevent the overflow.) The Committee members 
claimed that efforts are made to encourage job rotation when possible (limitations 
included production pressure, inability to plan ahead due to unforeseen work, overtime). 
In addition, the Committee members agreed that workers can take breaks whenever 
they need to. Committee members pointed to the booming economy as being primarily 
responsible for this "freedom." In their assessment, a surplus of work creates an 
environment in which workers have the freedom to leave a job when they perceive a 
threat to their health and safety, yet they have the security of knowing they will find 
another job. Indeed, during this discussion, the Committee members could identify no 
barriers that currently exist to a worker stopping work to stretch if he/she feels the need. 

CO HP/HEAL TH TRAK CYCLE 5 REPORT 10 01/10/01 



Ergonomic trainings and toolbox talks, the second component of Health Trak, were part 
of the strategy for implementing the inteNentions. COHP researchers presented a % 
hour ergonomics "training" to the foremen at their monthly safety meeting (May) to 
insure that foremen were aware of the HT initiative and to promote a fundamental 
understanding of ergonomics in construction. Also, the Ironworker steward asked the 
COHP to give a similar presentation for the lronworkers who, because of their sub­
contractual arrangement with SIWP, had not participated in the SIWP ?afety meetings. 
Then, for the inteNention that was implemented as described below, a focused 
introduction to: 1) implementing ergonomics on ramp L in general and 2) implementing 
the specific ergonomic measures mentioned below took place during one of the ramp L 
foremen's tool talk. 

Ironworker Platform 

Health Trak Committee members suggested building an "Ironworker platform" during 
the first committee meeting (Table 1 ). This intervention was designed to reduce the risk 
of strain to the shoulder of lronworkers inserting "Dowel-By-Screw-in" (DBS) with both 
hands and elbows over shoulder height. The idea was simply to raise the height of the 
worker so he/she would not have to work overhead. 

Due to the nature of the task, the Ironworker steward believed that significant risk for 
musculoskeletal strain could be prevented with this inteNention. Inserting rebar 
involves lifting, holding and manipulating #11 rebar dowels. Number eleven dowel 
weighs 5.3 pounds per foot. The two sizes of dowels used on Ramp L panels 1 Oe and 
1 Ow (Photos 10-12) were 11.5 and 14 feet long (Photos 3,4 ). The weight of the dowels 
being inserted were 61 or 74 pounds. Two people are required to handle this material. 
and therefor, two platforms were needed. 

By describing this task to the Committee members, the Ironworker steward was able to 
work directly with the Carpenter representative to design the intervention. The 
Committee members agreed that the platform should essentially be a box, closed in on 
all sides, large enough for one worker to stand on, and tall enough to provide relief from 
the overhead work. 

While the development of the intervention was quite simple, it's implementation was not. 
Questions about who would make the platform, who had authority to have it made, 
when it would be used and how this information would be communicated to the foremen 
and workers, were raised by Committee members. After repeated discussions of these 
questions during Health Trak Meetings 2 and 3, a Carpenters steward agreed to "have 
the boxes built." While he felt that obtaining the site supeNisor's approval would be 
important for building many platforms, he believed that nobody would care if the 
Carpenters took the time to build just two. Ultimately, the site supervisor authorized the 
building and use of the platforms during a Health Trak Committee meeting. Apparently, 
no further authorization was necessary. 
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As a result of the direct communication between the Ironworker and Carpenter 
stewards, the Carpenters built two boxes out of 2" x 12" lumber and 1" plywood and 
fashioned it with a rope handle (Photo 16). The platforms as built (20" x 20" x 11") 
raised the surface on which the lronworkers would stand while they inserted rebar into 
the slurry wall by 11 inches. This reduced the distance between the lower mat, where 
the worker stood, and the two higher rows of DBS to 70 and 77 inches. A six foot tall 
worker would still be reaching overhead on the highest inserts, but would probably be 
able to rest the rebar on his/her shoulder while inserting into the lower DBS. (This was 
confirmed by the informal reports of one of the lronworkers who used the platform.) 

As far as the COHP researchers have been able to ascertain, the platforms were used 
during one round of rebar insertion. After that task had been completed, the platforms 
were not needed for an undetermined length of time. During this break in work, one 
platform was destroyed, but the other was "saved." Since then, the box has been used 
by laborers removing plywood and insulation from the threaded holes for the dowels 
(Photo 13, 14 ). 

Rebar Mat Walkway 

The second intervention developed by the Health Trak Committee was a plywood 
walkway to be placed over rebar mat. Stable footing is an issue due to the work that 
was required to be done while walking or standing on the rebar mat. Plywood walkways 
had been noted in the "Safety Equipment Needs Section" (Section 1) of the Activity Plan 
(AP). Because they were noted as a safety equipment need, not as a solution to an 
identified hazard, and because the placement and maintenance of the plywood was not 
specified in the "Jobsite Hazards and Solutions Section" ( section 2) of the AP, we 
consider it a Health Trak intervention. The Committee's intent was that the plywood 
walkway be used by the Carpenters and Laborers during form construction to prevent 
ankle sprains and leg and groin contusion that result from falls through the rebar mat. 

The Health Trak Committee struggled to clarify and delineate the methods and use of 
the plywood walkway, and thus to facilitate and standardize its usage. After lengthy 
discussions, the Committee decided to make the walkway from 2' x 8' lengths of 
plywood painted to identify their purpose. These dimensions had not previously been 
noted in SIWP's Action Plan. It was the Committee's contention that the 2-foot wide 
dimension would be easier to handle than 4-foot wide materials, while still being wide 
enough to walk on. 

The plywood walkway was never cut or marked as designed by the Committee, nor was 
it successfully implemented as an intervention for Carpenters and Laborers during form 
construction. Uncut and unmarked 4' x 8' sheets were observed in use as walkways 
over rebar mat, but not in the immediate areas where the Carpenters and Laborers 
needed to access their work. 

The Health Trak's proposed plywood walkway was not accepted because it was seen 
as an obstruction to the lronworkers' task of completing the rebar mat. Although 
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Committee members claimed that walkways were 1iused all the time", it was believed 
that "lronworkers don't want a walkway." However, the lronworkers did not view the 
plywood as an obstruction when it was kept at the edge of the pit away from their job 
tasks. Though lronworkers often work on and around rebar, and certainly this 
conditioning increases their ability to avoid falls, anecdotal report from a labor foreman 
indicates that lronworkers voiced appreciation for the plywood walkways, if only to a 
restricted extent. This is particularly true on rainy or misty days when the rebar is very 
slippery, and the bursts of heavy rain require them to move some material quickly on 
and off the mat. 

A second barrier to the successful design of a walkway was the Committee's inability to 
develop a plan for its easy use during concrete pours, One of the Laborers' operations 
is the concrete pour. The Health Trak participants discussed the pros and cons of 
using the plywood walkway during the pour. There was consensus that a walkway 
would not be feasible during a pour. Clearly there is increased risk for ankle sprains and 
contusions during the concrete pour operation, and a modified boot may help. One 
concrete pour on Ramp L was directly observed by COHP researchers, and a slipping 
event occurred. After he fell up to his crotch, the Laborer continued working, as 
interrupting his task would have had an effect on the completion of the pour. 

The final, and most important, barrier to the implementation of this intervention was the 
Ironworker foreman's resistance to the idea, insisting that the walkway was an 
obstruction to the lronworkers' tasks during the concrete reinforcement operation 
(Photos 5 - 8). While the Committee members had discussed this specific issue--that 
the walkway may hinder the lronworkers--the Ironworker steward on the Committee felt 
that it would be easy enough to move out of the way, and that the benefits to the other 
trades outweighed the inconvenience to the lronworkers. However, the final decision 
about the use of the intervention fell to the foreman, who was not a member of the 
Committee. 

Intervention Evaluation 

COHP researchers collected data to evaluate the ergonomic interventions. These data 
were gathered to try to answer the following questions: 

• Was the intervention used? 
• Did it's use reduce or eliminate workers' exposure to the risk factor of concern? 
• Did the workers who used the intervention "like" it and would they use it again? 
• If the intervention was used and "liked," why was the intervention a success? 

Ironworker Platform 

The Ironworker platforms were used at Ramp Lat a time when neither the Health Trak 
participants nor COHP researchers were present to observe their use. 
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The COHP researchers had developed a questionnaire to be used to gather information 
from the specific workers who used the intervention (Appendix E). This questionnaire 
had been reviewed and accepted by the Committee members. Unfortunately, the 
COHP researchers could not administer the questionnaire immediately after the use of 
the platforms since they were not present when they were used. The COHP 
researchers made repeated unsuccessful attempts to contact the specific lronworkers 
who used the platforms, but the two workers had been transferred to other sites. 

However, some data on the platform was gathered by informal interview and direct 
observation. One COHP researcher talked to one of the lronworkers a week after he 
used the box. The Ironworker reported that at least three people used the box, 
including himself. The box enabled them to rest the rebar dowel on their shoulder 
instead of having to hold over the bar over head. This information supports the idea 
that exposure to the awkward shoulder posture was reduced. He said that they all 
seemed to like using the box, and that they had had some input into its design. He did 
not elaborate on what the input was. When asked, he felt that it did not introduce an 
additional fall hazard .. However, a 20" square would not allow much space to for the 
Ironworker to adjust his footing. 

During the final Health Trak Committee meeting, the Committee members reViewed the 
use and utility of the Ironworker platforms. They agreed that the platform was a good 
intervention because "It's a practical solution that makes sense". 

When asked to identify the most important factors that made implementing the 
intervention successful, the Committee members cited the following items, in addition to 
the fact that the platform was "practical": 

- particular efforts of the Ironworker steward, 
- communication between trades at the Health Trak meetings, and 
- cooperation between trades. 

Of these factors, the Committee overwhelmingly believed that the efforts of the 
Ironworker steward were the most important in developing and implementing the 
Ironworker platform intervention. 

COHP researchers also asked the Committee members to reflect on what actions would 
be necessary to ensure that the platforms continue to be used. In the subsequent 
discussion, the Committee members identified two factors. First, the platforms must be 
available; this means that the platforms must be treated as any other tool and be stored 
and maintained for workers to use. Second, the workers must know that the platforms 
are available, and how and why to use them; the Committee suggested reviewing the 
use of the platforms at safety talks. 

While the Committee members apparently believed that the platforms should continue 
to be used, they did raise and discuss one significant barrier to introducing ergonomic 
interventions on-the-job: "negative consequences for health and safety activism." 
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Rebar Mat Walkway 
Evaluation was not possible because the intervention was never implemented. 

Ergonomics and Intervention 'Training"'' Sessions 
'Training" sessions were used to disseminate information about ergonomic hazards in 
general, and to advance the acceptance and utility of specific ergonomic interventions. 
A session was held to specifically discuss the two interventions described above with 
the foremen on Ramp L. Unfortunately, COHP researchers did not evaluate the impact 
of this session, so we do not really know it they had an impact on the acceptance and 
use of the interventions. Interestingly, the Ironworker foremen does not normally attend 
foremen toolbox talks, as the lronworkers are subcontracted and have their own 
process for handling safety and toolbox ta lks. Certainly, had the Ironworker foremen 
been present, their would have been a discussion about the use of the walkway and its 
apparent obstruction of the lronworkers' process. 

Activity Plan Development and Utility 

The Committee members reviewed and approved new items for SIWP's Activity Plan 
(Appendix C3). These items described the use of the two interventions the Committee 
had developed. These items were passed on to the SIWP Safety officers for inclusion 
in the AP. 

Repeated discussions about the use of the AP on-the-job kept coming to the same 
conclusions: the AP's should be shared with the workers and enforced by the foremen 
and safety officers. However, the members of the Committee had not received copies of 
the AP, and they felt that for large crews, there was no good way to review its contents 
with the workers. 

Members of the Committee gave the following answers (A) when asked to evaluate the 
impact of the Activity Plan. 
Q: 'What was the impact of the Activity Plan?" 
A: - They're not used. 

Staff changes; safety officers leave because they are not supported by 
managers 

- Activity Plan hasn't gotten to folks 
Activity Plan needs to go to foremen; super tells foremen to use it 
Post Activity Plan so workers can see it 
Make the Activity Plan simple, but complete 
Make the Activity Plan specific to each trade 

Though the Activity Plan seems to be the only tool for diffusion of health and safety 
ideas on site, if it creates more time and paperwork, it is not viewed as practical. 
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Process Evaluation 

The Health Trak was viewed as positive, with limited success. The stewards hold that 
management do not consider Health Trak to be more than "window dressing." They 
made several suggestions to improve the Health Trak process. 

Members of the Committee gave answers (A) to the following questions (Q). 
Q: 'What did you like about Health Trak process and meetings?" 
A: focus on helping workers 

intention to make construction safe 
learn/get ideas and help 
cooperation between the trades 

Q: 'What would you change about the Health Trak process and meetings?" 
A: different location - hold meetings in the offices, as trailer has too many 

distractions 
can't change basic barrier of resistance to increasing costs 
need mandatory safety rules 
need management to really participate 
responses from management to way what they will and won't do 
agreement between labor/management to take action] 
need powerful people on the committee: general super, general foreman 
set goals on a monthly basis to focus on one issue each month 
OE didn't feel tied into the issues 

- Talk with C. Rountree about problems of enforcing changes 
More focus needed on crane use; site personnel don't know how to utilize 
cranes well or plan for their use 
HT issues don't get down to laborers; ideas don't get beyond management 
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DISCUSSION 

Selecting Ergonomic Hazards to Abate 

Committee talked about many ergonomic hazards and, in the end, chose to focus on 
three. The three they chose (overhead work, walking on rebar, and chipping concrete 
overflows) are all tasks that have been associated with injuries at SIWP: 

• Tunnel Worker registered a hand/wrist injury with SIWP after chipping away 
concrete overflow at another stage of the SIWP site. 

• Recent shoulder strain from overhead work with rebar - the lronworkers had 
to reinsert dowels into the slurry wall at a lower level after the mat had been 
constructed at the second level. Consequently, one Ironworker strained his 
shoulder while lifting a dowel (in concert with two other individuals) while in a 
squatting position under the second level mat. 

• Injury due to slip on rebar mat (observed by COHP researcher) - during a 
concrete pour, a Laborer slipped and one leg fell through the rebar up to his 
groin. 

While these reports support the Committee's decision to focus on these specific tasks, it 
is also interesting to review the specific hazardous tasks that the Committee discussed 
but chose not to address: general lifting and manual material handling. 

The association between ergonomic hazards and health effects is demonstrated by the 
SIWP (Figure 1 ). One of the reported injuries of a lower back strain was reportedly 
causally associated with lifting rebar. This particular lift required a 60 ft. dowel of #11 
rebar to be lifted by the injured person and two other people when the strain occurred. 
The average weight handled for each of the three workers would have been 79.5 lbs., 
but easily could have been more at any given moment due to weight shifts during 
handling. In addition, two other reported health events (elbow injuries) were recorded 
as consequences of lifting rebar. An ergonomic assessment of concrete form building 
in Washington state showed similar health effects as those noted in Figure 1 of SIWP's 
injury data.5 

However, in spite of the evidence that these tasks result in worker injury, the Committee 
chose not to address them. Their reasons for avoiding these ergonomically hazardous 
tasks are discussed below. 

Lifting and Lifting Limits 
Lifting limits is a primary concern of ergonomics. Several interesting discussions with 
the participants regarded the use and practicality of a lifting limit on a construction site. 
None of the participants supported a 50lb. lifting limit. Several reasons were given, 
such as tradition, industry packaging often above 50 lbs., productivity. Though the 
participants did recognize every individual has his/her limits of strength, none of them 
felt that an objective limit could be defined. Logically, then, the group could not describe 
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a standard policy that would prevent individuals from exceeding their limits on site 
during the normal course of a task. 

An unwritten rule seemed to exist that this would be done as necessary, but this 
approach certainly has more to do with personalities and even the strength of the labor 
market than with an overriding, consistent, and protective respect for health. Workers 
tend to be assigned tasks in pairs, with the older worker usually bearing the lesser load 
among the two. Assigning pairs and recognizing skills and strengths is generally the job 
of the foremen. A foreman may or may not be sensitive to ergonomics. Production is a 
higher priority, and only an immediate risk to safety, not cumulative trauma, is reportedly 
a typical concern of the foremen. The burden of recognizing and "asking" for a control, 
such as job rotation, then, falls to the individual worker who is exposed. And, as one 
Health Trak participant explained, "Health and safety activism can have negative 
consequences for the workers." 

A lifting limit, therefore, may be more important in that it removes the social and political 
burden from a worker to recognize his/her own lifting limit. Malcontents 
notwithstanding, the fact that human beings are prone to underestimate their own level 
of musculoskeletal strain is well documented. Clearly, too, everyone's lifting capability 
is limited at some level. In our meetings, none of the Health Trak participants denied 
these facts. 

Further research attention should be given to resolving an acceptable lifting limit in 
construction. The National Institute for Occupational Safety and Health (NIOSH)'s 
formula for a Recommended Weight Limit (RWL) includes several factors in defining a 
lifting limit. Understanding these factors is critical in intervening with some control. For 
example, consider the Ironworker task of lifting 7' dowels of #11 rebar from the mud mat 
of the roof slab pit to the lowest row of threaded holes in the slurry wall of Ramp L (see 
photo). The destination of the dowel is roughly 3" above the mud mat. For the purpose 
of illustration, say the bar is lifted from the mat then inserted in one motion at a rate of 1 
bar every two minutes for a duration of 2 hrs. NIOSH's lifting guideline equation would 
recommend that the material being lifted in this manner (the dowel in this case) be 
limited to 36.6 lbs. The actual weight of the dowel is 37.1 lbs., or 101% of the 
recommended limit. If the dowel were placed on a cradle 25" above the mud mat, and 
all other conditions were not changed, then the RWL would be 40.5 lbs., or 8% more 
than the actual weight. The factor being improved upon would be the severity of the 
forward flexion at the origin of the lift. A lifting limit, then, does not have to be a specific 
weight in that adjusting for relevant factors of material handling would effectively reduce 
musculoskeletal strain. A specific weight might be enumerated as a hazard in the AP 
hazard checklist (e.g., "repetitive lifts of >35 lbs.", "single lift of >501bs.", etc.), and then 
suitable task specific solutions could be described in the jobsite hazard and solution 
section. 

Manual Material Handling 
Manual materials handling is also a great concern for ergonomics. This should certainly 
be on every Activity Plan, beginning with "manual materials handling" being enumerated 
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in the Hazard Checklist in section 1 of the AP. Many tools and construction materials 
contribute to the overall strain on the musculoskeletal system of construction workers. 
Some of them, like the tool belt, are universally accepted. At the least, the Activity Plan 
should establish a protocol for communication between the Operating Engineers and 
the other trades regarding the timing and need for the mechanical of a crane. The 
communication would help in the pre-planning and site lay-out necessary to increase 
work flow and reduce superfluous motions. A crew of Laborers could be dedicated to 
actively maintain the site lay-out and general housekeeping. 

The Operating Engineer steward who was only peripherally involved in this Health Trak 
Committee, voiced the view that management on the site did not fully understand how 
to best use the cranes to assist with manual material handling. He believed that the 
cranes are underutilized due to a lack of understanding and planning. 

Barriers to Intervention Implementation 

The Committee was successful in designing and implementing one intervention. The 
Ironworker platform by all accounts succeeded because it was simple, needed, easy to 
use, and it worked. Unstated reasons for its success would also include its cost 
(cheap!) and that it did not interfere (in a negative way) with productivity, but, indeed, 
seemed to aid productivity. While this intervention may well provide a good mbdel for 
how and when ergonomic interventions will be successful in the construction industry, a 
closer look at the other proposed and/or unselected interventions may provide useful 
insight into the significant barriers to intervention implementation. 

How is knowledge/information shared: role of AP and training 
The Committee discussed the importance of getting information to the workers, both to 
ensure that interventions are tried and to ensure that good interventions continue to be 
used. The AP could fulfill this role, but, as currently used, doesn't. The Activity Plan 
needs to be shared better with workers and foremen, be made trade specific, and 
enforced. 

Another way to get information to workers is to use training. Cross-trade education was 
suggested as a good way to get communication and cooperation happening--this may 
have helped in the implementation of the walkways. Also, Committee suggested worker 
training as a key element in ensuring the continued use of successful interventions. 

Who has the power to enforce interventions? 
This was a question that came up repeatedly. 

Management has the power, but is perceived not to have bought into the process. 
Committee members questioned management's will to really change the way the jobs 
are done. There is a general perception that safety and health concerns come second 
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to production, and so any interventions that labor cannot do "on the side" or "on their 
own time" (as the Ironworker platforms were) would not be supported by management. 

Field Safety Officers have the mandate to enforce the Activity Plan, but do not always 
have either the full support of upper management or the foremen. As they are also 
mandated to ensure compliance with OSHA safety regulations, they would give higher 
priority to ergonomics if OSHA included ergonomics in its construction regulations. 

Labor stewards gave some conflicting messages about the power to enforce 
interventions. On one hand, they agree that the booming economy creates a certain 
power and freedom for labor, as it allows individuals the security of leaving an unsafe 
job to find work at a safer site. On the other hand, they also agreed that making gains 
in health and safety on a worksite has political consequences. If someone makes 
demands for an intervention that in some way is perceived to burden the production 
process by a supervisor, he/she might be less likely to receive the same cooperation in 
the future, or worse, may be moved to another crew on site. Healthy conditions, then, 
can become political bargaining points for labor, rather than inalienable rights. 

Foremen have some power to enforce interventions, but they must balance the 
demands of management and labor, and they have direct contact with the workers. The 
Committee felt that they should enforce intervention use, and enforce use of the AP. A 
foremen's role in implementation of interventions (and other safety measures) is a key 
link. Foremen often allow production pressure to supercede health and safety 
measures, though no clear measure of the positive or negative impact of health and 
safety measures on production has been made. The stewards on the Committee held 
high regards for the safety manager, and agreed with the safety officer that a weak point 
in the implementation of safety measures was at the foremen level. The reasons for 
this weak point were not agreed upon, though a preference to production over health 
and safety is clearly involved. 
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CONCLUSIONS 

Dissemination of interventions 

Ironworker platform: The platform is easy to make and use, as long as people 
understand what it's for and how to maintain it properly. The version observed in this 
study, however, had some problems. The rope handle broke, and the platform itself 
seemed heavy and difficult for one person to transport. 

Walkway: despite our failure, there probably is a way to use this necessary intervention. 
Other versions of idea worth pursuing are: snowshoes, kneeling platform (Photo 19). 

However, another intervention idea raised was a modified boot that worked like a 
snowshoe. This is an idea that deserves more consideration. The modified boot should 
not increase the degree of ankle rolling if it should fail in its purpose. 

An idea not raised or discussed by the Committee is a kneeling platform developed and 
used for work on wet concrete. The kneeling platform can be carried across then set 
down on the rebar mat. Some exposure to the unstable footing would occur, but this 
exposure would be less than without a control. 

Activity Plan: limitations and potential 
The Activity Plan is recognized as being one acceptable means for addressing safety 
and health hazards. For it to succeed, the Health Trak participants agreed that it should 
be accessible to the foremen and even the workers. The committee never agreed on 
whether this was actually happening or not. The stewards did agree that the Activity 
Plan has been used more effectively on other stages of SIWP. Other ideas discussed 
for the Activity Plan included manual materials handling, lifting limits, lifting aids, crane 
usage, and concrete overflow prevention checklist. 

Lasting change is certainly effected by a better economy, as the Health Trak 
participants pointed out, yet risks and need for ergonomic-type abatement are likely to 
exist (perhaps more in slow economy) regardless of the times. As ergonomic hazards 
are more fully recognized, better solutions can be and are generated and accepted 
among management and labor. Ideally, the contract engineers and business managers 
will recognize and include health and safety as a cost of business and bid contracts 
accordingly. Then, rank and file workers should be able to see the contractors 
commitment to his/her health and safety. Labor participants of Health Trak firmly held 
that good ideas about health and safety, originating from Health Trak or spontaneously 
from labor or safety management, must be enforced and supported from upper levels of 
management. 
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APPENDIX A: Photos 



1: View 1101th over Ramp L roof slab construction, with Mass Highway Dept. building in 
background 

2: View south from Mass Highway Dept. building al Ramp L construction area, Amtrak 
rails in foreground 



3, 4: Two , ·icws orfronworkers - on top or recently poured roorslab- inserting 14' 
dowel into slurry wall, with carpenters at base slab, (Mass Hiway Dept. building at top 
left) 



5: Ironworkers carrying long dowels to place in construction of lower rebar mat 

6: After carrying and placing, Ironworker ties long dowel; dowel inse1is suppo1i mat at 
right 



7. 8: Two ,·ic"·s ol'lr<111,,·(\rkcr:c; h,.: li1r~· :111d duri?1:; thL· li!'t :111l; ,::1rr~ l1r:1 king r1:h:1r 
dowel; caiventers constructing form wall in foreground are working on top of rebar mat 
without plywood walb,·ay support 



9: Ironworkers inserting dowels into slurry wall at lowest level 

r 

10: Insert panel 1 Oe where Ironworker platfonn was used 



11 : Another view of panel l Oe with carpenter standing on middle DBS level and 
reaching overhead to run electrical cord in between threaded holes in sltmy wall 

12: P:111-:-l 11 h,· :ll l':ir ,.:nd t•r rl)or s!:ih pit :1rc:1; l0"·er le, L'l lk)\\·cls :ti ready inserted intl) 
slurry wall 



I 3,, I 4: T ,~·o YiC\\'S or I rornrnrkcr 
platform 111 use by Laborers 
removing plywood from 
around threaded holes in 
sluITy wall 



15: Right: Ironworker platform 
after use by Ironworkers 
but before demarcation 

16: Below: Ironworker platform 
with "SA VE" painted on it 
and stored near Ironworkers' 
trailer; rope handle broken 



17: Jronworkers correcting insert angle of several dowels on lower level 

. .._ ·~ ., 
~- -........ \· 

" · ,, 

··-~ 

18: I 1\1m, l)rkcr pbtl~1r111. with tk111arc1tio11. in roo1· pit construction area ha,·in~ b1.'i.' ll 

used as a too l to assist lrom\'Orkcrs in correcting insert angles ( 15) 



19: Example of non-Ironworker (Laborer) task being done over rebar mat; scrap 
ply\\'ood and scrap 2xC> being used as \\Orking platrorm and ,rnlk,,ay 
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APPENDIX C1: Blank Activity Plan 



- ACTIVITY PLAN -
INSERT ACTIVITY TITLE 

GENERAL INFORMATION & DESCRIPTION OF ACTIVITY 

DATE: PRINTED: 

JOB NUMBER: COMPANY: 

JOB LOCATION: - -------------------
SECTION ENGINEER: 

FIELD ENGINEER: 

SUPERINTENDENT: 

FOREMAN: 

QC ENGINEER: 

SAFETY ENGINEER: 

ACTIVITY SCOPE OF WORK: 

BUDGETED MAN-HOURS: 

WORK SCHEDULE: 

SECTION: I -PAGE: I 



-ACTIVITY PLAN -
INSERT ACTIVITY TITLE 

GENERAL INFORMATION & DESCRIPTION OF ACTIVITY 

QUALITY CONTROL 

ENVIRONMENT AL MANAGEMENT PROGRAM 

EQUIPMENT NEEDS: 

· MATERIAL NEEDS: 

SMALL TOOL NEEDS: 

SECTION: 1 - PAGE: 2 



- ACTIVITY PLAN -
INSERT ACTIVITY TITLE 

GENERAL INFORMATION & DESCRIPTION OF ACTIVITY 

SAFETY EQUIPMENT NEEDS: 

SECTION: 1 - PAGE: 3 



HAZARD CHECKLIST 

Safety Aspects 

1. Emergency plan -
2. Hazardous waste 
3. HazCom Requirements 
4. Fall Protection -
5. Respiratory Protection -
6. Hearing Protection -
7. Lead Exposure 
8. Silica Exposure -
9. Asbestos Exposure 
10. Electrical -
11. Housekeeping -
12. Ladders -
13. Scaffolds 
14. Machinery, Equipment, Tools -
15. Hoisting Equipment -
16. Manlifts -
17. Excavation and Trucking -
18. Employee Facilities -
19. Proper Barricading of Floor/Wall openings -
20. Fire Protection -
21 . Proper Installation of Fall Blocks, Ratlines Handrails -
22. Orientations (Employee, Subcontractor) -
23. Safety Meetingsffraining -
24. Protection of Public (Pedestrian, Motorist, Etc.) 
25. Confined Space Entry 
26. Cold/Heat Protection -
27. Special Eye .Protection . 

· 28. "Special Hand, Arm, Leg Protection 
29. tock out Procedure -
30. Chain Saw Protection 
3 1. Concrete/Steel Demolition -
32. Fire Watch 
3 3. Rigging Inspection -

.34. Sandblasting/ Painting 
35. Subcontractor Considerations 
36. Railroad Work 
37. Pedestrian Traffic -

Environmental Significant Aspects 

. 38. Hazardoµs Materials -
39. Hazardous Byproduc·ts and waste materials -
40 .. Fuel and Petroleum Products.Storage -
41. Transportation (fuel consumption, emissions, etc.) -
42. Erosion/ Sedimentation/ Dust/ Dewatering -
43. Noise- · 
44. Dem9lition -



HAZARD: 

SOLUTION: 

HAZARD: 

SOLUTION: 

HAZARD: 

SOLUTION: 

HAZARD: 

SOLUTION: 

HAZARD: 

SOLUTION: 

HAZARD: 

SOLUTION: 

- ACTIVITY PLAN -
JOBSITE HAZARDS & SOLUTIONS 

NOTE: Use additional .copies bf this page as needed to address all !mown hazards. 

SECTION: 2-PAGE: 1 



ASPECT: 

OBJECTNES 
&TARGETS: 

ASPECT: 

OBJECTNES 
&TARGETS: 

ASPECT: 

OBJECTIVES 
&:J'ARGETS: 

ASPECT: 

OBJECTIVES 
& TARGETS: 

ASPECT: 

- ACTIVITY PLAN -
JOBSITE ENVIRONMENTAL ASPECTS 

OBJECTNES 
&TARGETS: · · 

ASPECT: 

OBJECTNES 
&TARGETS: 

NOTE: Use additional copies of this page as needed to address all ·known aspects. · 

SECTION: 3 -PAGE: 1 



- ACTIVITY PLAN -
HAZARD AWARENESS - CREW SIGNOFF SHEET 

DATE: JOB NUMBER: 

PREPARED BY: 

CREW SIGN OFF: 

NOTE: When developing hazard solutions please remember to: 
1. Be creative - Eliminate hazardous conditions FIRST. 
2. Provide Personal Protective Equipment SECOND. 

SECTION: 4 - PAGE: I 



APPENDIX C2: Activity Plan for Ramp L 



-ACTIVITY PLAN -
Ramp L Roof Slab 

GENERAL INFORMATION & DESCRIPTION OF ACTIVITY 

DATE: 5/6/00 PRINTED: 5/11/00 

JOBNlflv1l3ER: 118 COMPANY: SIWP ----------
JOB LOCATION: Boston, Ma __ ____,_ ______________________ _ 

SECTION ENGINEER: Boaz Neugebauer 

FIELD ENGINEER: Ashraf Aly 

SUPERINTENDENT: Joe Massakowski, Andrew Morog 

FOREMAN: Bill Tomy 

QC ENGINEER: Dave Walboum 

SAFETY ENGINEER: Darren Harlan _..........:...;..:.;;_:..::.....;,,;..;.__ ________________ _ 
·COMPETENT PERSON(S): . Ladders: · Tony Besada Rigging: Bill Tomey ·· 

ACTIVITY SCOPE OF WORK: 

This activity involves pouring slab on grade mud mat and structural reinforced slab using 
concrete bucket and pump. Croncte placemept is against forms and slurry walls. Roof slab 
thicknesses range from five feet to 13 feet. The larg~st quantity _approaches 1000 cubic ya.rds. 

Mud mats re_quire ~ fi~1shed surface because bottom of roof slab will be_ expo~e and require a 
fii1ished appearance. 

I See budget mfo 

i:00 A.M. to 3:00P.M. 

Overfiin(} as neGessary 

BUDGETED MAN-HOURS: 

. WORK SCHEDULE: 

SECTION: 1-PAGE: l 



- ACTIVITY PLAN -
Ramp L Roof Slab 

GENERAL INFORMATION & DESCRIPTION OF ACTIVITY 

Concrete Bucket 

Pump Truck 

Crane 

Concrete 

Forni Oil . 

Ladders 

Plywood · 

Vibrators 

Extension Cords 

QUALITY CONTROL 

ENYIRONMENT AL MANAGEMENT PROGRAM 

EQUIPMENT NEEDS: 

MATERIAL NEEDS: 

. . 
SMALL TOOL NEEDS : 

SECTION: 1 - PAGE: 2 



- ACTIVITY PLAN -
Ramp L Roof Slab 

GENERAL INFORMATION & DESCRIPTION OF ACTIVITY 

SAFETY EQUIPMENT NEEDS: 

Hardhat, vest, safety glasses, rubber gloves, rubber gloves, eyewash, vinegar/water solution, 
barrier cream, plywood walkways on top of rebar mats. 

· SECTION: I - PAGE: 3 



- ACTIVITY PLAN -
JOBSITE HAZARDS & SOLUTIONS 

HAZARD: Concrete Burns 

SOLUTION: Protect skin from exposure by use of: rubber gloves, rubber boots, rain pants, 
tyvek suits, and/or barrier cream. If concrete contacts skin it can be neutralized 
by applying a dilute vinegar solution on skin. Never wear concrete soaked 
clothing until it has been wa~hed. It can still burn you, even after it has set up. 
Protect your eyes by using additional eye/face protection as needed. At a 
minimum, you must wear safety glasses. 

HAZARD: 911 Emergency/ Site Evacu~tion 

SOLUTION: Follow company 911 and evacuation procedures. Identify first aid/CPR 
qualified 'perso~el in area: Andrew Morag, Bill Tomey, or Darren Harlan 

HAZARD: Exposure to form oil 

SOLUTION: Use standard PPE. Be cautious of wind direction when applying oil to foITQs . 
. Review MSDS 

HAZARD: Fall hazards from top of form work on the differing roof levels. 

SOLUTION: Install standard handrail along !he width of form work in areas where level is 6' 
or greater. Top rail at 42~' +/- 3" and a midrail with. standard toeboard of at least 

. 3" 

HAZARD: Electrica 1· ·Shock 

. . 

·SOLUTION:· Ensure cords on all viqrators ·~nd other electric'al equipment are. checked and 
assured grounding· program is ·implemented. Current color is· green and will 
change to red in July · · 

SECTION: 2 -PAGE:· I 



- ACTIVITY PLAN -
JOBSITE HAZARDS & SOLUTIONS 

HAZARD: Ladder failure 

SOLUTION: Ensure ladders in use are secured at top and bottom and are inspected by a 
competent person. Have a 3' extension or other acceptable means to provide a 
hand grab when employee reaches top of ladder. 

HAZARD: Rigging Failure 

SOLUTION: Competent person inspect all riggi~g hardware daily before use as well as 
knowledge of load weights ie: concrete bucket, skip pans, wood bundles, 
plywood, etc. 

HAZARD: Concrete Trucks/ Pump Trucks· 

SOLUTION: Ensure back-up alarms are operational and pump trucks are washed out in 
designated areas 

HAZARD: 

SOLUTION: 

HAZA.RP: 

SOLUTION: 

NOTE: Use additional copies of this page as _ne~ded to address all ~own hazards. 

· SECTION: 2-PAGE: 2 



ASPECT: 

OBJECTIVES 
& TARGETS: 

ASPECT: 

OBJECTIVES 
& 1:ARGETS: 

. ASPECT: 

OBJECTIVES 
&TARGETS: 

ASPECT: 

OBJECTIVES 
& TARGETS: 

ASPECT: 

OBJECTIVES 
& TARGETS: 

ASPECT: 

OBJECTIVES · 
&TARGETS: 

-ACTIVITY PLAN -
JOBSITE ENVIRONMENTAL ASPECTS 

NOTE: Use additional copies of this·page as needed to address_ all known aspects. 

SECTION: J-PAGE: I · 



- ACTIVITY PLAN -
HAZARD AWARENESS - CREW SIGNOFF SHEET 

DATE: JOB NUMBER: 

PREPARED BY: 

CREW SIGN OFF: 

NOTE: When.developing hazard solutions please remember to: 
·I. ·Be creativ·e - Eliminate hazardous conditions FIRST. 
2. . Provide Personal Protective Equipment SECOND. 

SECTION:· 4-PAGE: l 



APPENDIX C3: Draft activity plan inserts (2) 



ERGONOMIC RISK FACTORS AND INTERVENTIONS TO ADD TO SIWP' S ACTIVITY · 
PLAN FOR R.Afv1P L 

JOB Cut and cover for ceiling--Inserting and tying rebar 
HAZARD . Ergonomic Risk Factor-Working over-head 
SOLUTION "Huxley" box-When work with rebar requires prolonged over-head work, 

build Huxley box. Box should be used so all rebar work is done between waist 
and shoulder height. Huxley boxes should be built for i!onworkers supporting 
14' rebar overhead, and for any other ironworkers working with rebar overhead. 

JOB Cut and cover for ceiling--Working on top on rebar mat 
HAZARD Ergonomic Risk Factor-Walking over rebar mat (slips, trips, sprains, strains?) 
SOLUTION Safety planks-Safety planks should be puilt and laid over rebar mat. Planks 

are ~ sheets of plywood, painted orange. Planks are not attached to rebar. 
Planks must be on-hand for creation of safe walkways and can be moved by 
workers as needed. 

GENERIC ERGONOMIC RISK FACTORS AND "SOLUTIONS" TO ADD TO SIWP'S 
ACTIVITY PLANS 

JOB General construction 
HAZARD Ergonomic Risk Factor-Awkward postures 
SOLUTION . Redesign job to reduce the following: 

a Twisting or bending oody to the side 
a Holding arms at pr above shoulders 
a .Bending or twisting neck 
a Leaning over or kneeling 
0 Using tools in difficult position_s 
0 Wol'.king in.small tight spaces 

JOB General construction· 
HAZARD Ergonomic Risk Factor-Static postures 
SOLUTION Redesign job to reduce the following: 

a Working in one position for long periods 

JOB General construction 
. -

HAZARD. Ergonomic Risk Factor-Repetition 
SOLUTION Redesign job to redu·ce the following: 

a Using the_ same_ motion repeate4J.y fot over an hour a day 
a Frequent forceful or awkward motions 



JOB· General construction 
HAZARD Ergonomic Risk Factor-Force 
SOLUTION Redesign job to reduce the following: 

D Lifting or moving more than 50 lbs without help 
D Lifting or moving more than 20 lbs repeatedly 
D Lifting more than 6 lbs with one hand 
D Carrying big materials (for example, 4 X 8 sheets) 
D Using poorly maintained or the wrong tools for the job 
D Using heavy or poorly balanced tools 
D Contact stress: tools, equipment or materials pressing on the body 

JOB General construction 
HAZARD Ergonomic Risk Factor-Vibration 
SOLUTION Redesign job to reduce the following: 

0 Using vibrating tools 
0 Sitting or standing on vibrating surfaces 

JOB General construction 
HAZARD Ergonomic Risk Factor-Extreme temperatures 
SOLUTION Redesign job to reduce the following: 

D Working with excessive exposure to cold or heat 

JOB General construction 
HAZARD Ergonomic Risk Factor-Work stress 
SOLUTION Redesign job to red.uce the following: 

0 Excessive production pressures 
D Excessive overtime I 

D Not enough rest breaks I 



APPENDIX D: New hire ergo training insert 



ERGONOMICS IN CONSTRUCTION 

All jobs should be designed to fit the size, strengths, skills, and capabilities of any person 
who might be doing them. Jobs that are not well designed result in musculoskeletal 
disorders (MSDs) such as tendonitis, tenosynovitis, bursitis, epycondylitis, carpal tunnel 
syndrome, thoracic outlet syndrome, and back injury. MSDs account for almost half of all 
injuries in construction. 

THESE INJURIES ARE PREVENTABLE IF WORK IS PROPERLY DESIGNED. 

ERGONOMIC RJSK FACTORS: The goal of ergonomics is to eliminate unnecessary 
demands on the body. To evaluate a job for ergonomic design, look for the following 
"risk factors:" 

1. Excessive force or weight greater than 50 lbs. 

2. Highly repetitive motions 

3. Awkward body postures, especially overhead work or work below the knees 

4. Prolonged work in cold temperatures 

5. Vibration from tools or machinery 

6. Mental stress resulting in tense muscles 

ERGONOMIC DESIGN: Proper ergonomic design begins with eliminating or reducing 
the "risk factors" that lead to injury. The following steps can aid in reducing exposure to 
ergonomic risk factors: 

1. Look for and reduce ergonomic risk factors when planning the work. 
2. Lay out work and materials to reduce workload and unnecessary exposure to risk 

factors. 
3. Locate tools and materials close to the point of use. 
4. Use mechanical assists in materials handling wherever possible. 
5. Never lift more than 50 lbs. alone. 
6. Keep work as close to waist level as possible. 
7. Keep tools sharp and in good repair. 
8. Always have good ljghting. 
9. Reduce noise to eliminate damage to the ear, to improve communication and to 

reduce stress. 
l 0. Include regular short rest breaks and/or worker rotation when planning heavy 

work. 

COHP ergonomics page for SIWP New Worker Orientation Manual 
3/1 /00 



APPENDIX E: Ironworker platform questionnaire (blank) 



Questions about the Ironworker platform 

1. Did you use it? (If not, skip to Q2) 

Did you like it? Why? 

Interview# ___ __ _ 

If liked, was it because you felt/understood that it was reducing your 
muscle strain, or because it helped made the job easier, or both? 

Did anyone tell you why it was being used? 

Did you talk to anyone about how it should be used? 

Did you have any input into the size and shape of the platform? 

What was your input, and was it put into use? 

How long did it take you to feel comfortable using the platform? 

Did you feel stable, or were there any instances when the platform became 
unstable? 

Did you feel the platform was heavy or hard to move? 

How could the platform been better or easier to use, if at all? 

Would you use a similar platform or other kind of support for inserting dowels 
into the DBS in the slurry wall for locations where the insert is not as high as it 
was when you did use the platform? 

Have you ever used anything like it in the past? 

2. Do you know how the platform was built? (If not, skip to Q3) 

What were the dimensions? 

Why were these particular dimensions used? 

How long did it take to make the platform? 

Was it a burden on the builder's workload to make the platform? 

Did you feel that management supported the construction and use of the platform? 



3. Did you observe the platfonn being used? (If not, no more Qs - unless they know job 
or worker specs, below) 

Do you think it achieved it's goal of reducing exposure to working with elbows 
over the shoulder height? How could it have been better? 

Were the iron dowels stored near the platform? 

Was the platform in the way of other work happening nearby? 

Were there any unforeseen reasons why the platform should not have been used? 

4. Specifications: 

Heights of DBS 

Size and weight of rebar dowels 

Number of reiterations 

Duration of task 

Weather conditions on day platform was used 

Dimensions of platform 

Type of handle 

Weight of platform 

Platform material 

Worker anthropometrics 

Weight 

Height 

Age 

Years rebar experience 



APPENDIX F: Training materials from foreman training session 



Introduction to ergonomics 
in construction 

• Define ergonomics 

• Review musculoskeletal injuries 

• Discuss risk factors for injury 

• Explore solutions 

3 Facts About 
Musculoskeletal Disorders 

./ They affect your musculoskeletal 
system- your muscles, nerves, tendons, 
ligaments, joints, cartilage or spinal discs . 

./ They are cumulative-That means they happen 
gradually . 

./They are chronic- as opposed lo accidents or 
"acute" events. 

SIWP injuries (32) since November 

vehicle 
accidents 

struck by 6% 
13% ~ slips/trips 

- ~ 43% 

foreceful 
exertions 

38% 

Ergonomics 

Redesigning jobs to prevent or 
reduce exposure to risk factors for 

musculoskeletal injuries 

Common MSDs 

Types of risks 

• Awkward postures 

• Static postures 
• Repetition 

• Force 

• Vibration 

• Extreme temperatures 

• Work stress 

1 



Awkward postures 

• Twisting or bending body to the side 

• holding arms at or above shoulders 

• Bending or twisting neck 

• Leaning over or kneeling 

• Using tools in difficult positions 

• Working in small tight spaces 

Repetition 

• Using the same motion repeatedly for 
long periods 

• Frequent forceful or awkward motions 

Vibration 

• Using vibrating tools 

• Sitting or standing on vibrating surfaces 

Static posture 

• Working in one position for long periods 

Force 
• Lifting or moving more than 50 lbs. 

without help 
• Lifting or moving more than 20 lbs. 

repeatedly 
• Lifting more than 6 lbs. with one hand 
• Carrying big materials (ex, 4 x 8 sheet} 
• Using poorly maintained or the wrong 

tools for the job 
• Using heavy or poorly balanced tools 
• Contact stress: tools, equipment or 

materials pressing on the body 

Extreme temperatures 

• Working with excessive exposure to 
cold affects soft tissues 

• Working with excessive exposure to 
heat affects entire body 

2 



Work Stress 

• Excessive production pressures 

• Excessive overtime 

• Not enough rest breaks 

Solutions 
Planning to reduce exposure to cumulative 
musculoskeletal trauma (examples in 
formwork): 

• Offset or stagger forms when stacking to 
allow easier access, reduce pinch points 

• Designate laydown area with room for 
panels and hardware to reduce materials 
handling 

3 



Introduction to ergonomics 
in construction 

• Define ergonomics 

• Review musculoskeletal injuries 
• Discuss risk factors for injury 
• Explore solutions 

3 Facts About 
M usculoskeletal Disorders 

,/They affect your musculoskeletal . 
system-your muscles, nerves, tendons, 
ligaments, joints, cartilage or spinal discs . 

.rThey are cumulative---That means they happen 
gradually. · 

.r They are chronic-as opposed to accidents or 
"acute" events. 

SIWP injuries (32} since November 

acclctents 
struck by 6% 

13% . ~ slips/trips 

. ••. 43% · 

foreceful . 
exertions 

38% 

Ergonomics 

Redesigning jobs to prevent or 
reduce exposure to risk factors for 

musculoskeletal Injuries 

Common MSDs 

Types of ri_sks 

· • _Awkward postures 

• Static postures 
•. Repetition 
• Force 
• Vibratio~ 
· •. Extreme temperatures 

• Work stress 

1 



Awkward postures 

• Twisting or bending body to the side 

• holding arms at or above shoulders 

• Bending or twisting neck 

• Leaning over or kneeling 

• Using tools in difficult positions 

• Working in small tight spaces 

Repetition 

• Using the same motion repeatedly for 
long periods 

• Frequent forceful or awkward motions 

Vibration 

.• · Using vibrating too is 

• Sitting or stcinding on vibrating surfa~es· 

Static posture 

• Working in one position for long periods 

Force 
• Lifting or moving more than 50 lbs. 

without help 
• Lifting or moving more than 20 lbs. 

repeatedly 
• Lifting more than 6 lbs. with one hand 
• Carrying big materials (ex, 4 x 8 sheet) 
• Using poorly maintained or the wrong 

tools for the job 
• Using heavy or poorly balanced t_ools. 
• Contact stress: tools, equipment or 

materials pressing on the bo.dy 

Extreme temperatures 

• Working ,witti excessive exposure to 
.· cold affects soft tissues 

• Working with excessive exposure to 
heat affects entire body. 
- . 

2 



Work Stress 

• Excessive production pressures 

• Excessive overtime 

• Not enough rest breaks 

Solutions 

Planning to reduce exposure to cumulative 
musculoskeletal trauma (examples in 
formwork): 

, Offset or stagger forms when stacking to 
allow easier access, reduce pinch points 

• Designate laydown area with room for 
panels and hardware to reduce materials 
handling 

3 
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