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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 ef 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;






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



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,



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-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 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 Artery/Third Harbor Tunnel (CA/T) construction project has been the site for these
research activities. The CA/T 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 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.



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



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 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 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 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 information 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,.

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



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.
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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, opportunities, and obstacles addressed during
Health Trak, researchers developed these recommendations for feasible reduction of noise
exposure at this site: 1) 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 PPE. 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 equipment 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 beginning 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
three 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”’,

14



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 of Ironworkers 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 1 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 only 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 ergonomics 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.

¢. 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 guo. 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 approach for ergonomic
improvement in construction

Bryan Buchholz, Susan Moir & Joel Garrett
Construction Occupational Health Project, Department of Work Environment, University of
Massachuserts Lowell, Mass., 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, are the current focus of Health Trak. Two
Health Trak cycles have been 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 had 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 health and safety hazards at work (Center to Protect Workers 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 ' 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 nmch what to change, but how to
change and who will affect that change.

Ringen etal. (1995).cite several characteristics which make construction unique, mcludmg
multiple employers, short-term employment and the ever<hanging 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 er 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
setting, do assessment, and introduce and evaluate interventions in' the shortest feasible time
(e.g. Chambers 1993; Murray 1994).
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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 front the
present conditions to their desired conditions. The product of these sessions is possible
interventions that address the research question.

¢. Implementation of proposed intervention (weeks 6-7). Participants will prioritize
interventions and introduce them at the worksite. The product of these sessions will be lhe
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 labor and management during the Health Trak cycle.

3 EVALUATION OF PARTICIPATORY METHODOLOGY

Qualitative and quantitative evaluation occurs at multiple levels:

1. Survéys 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 ef al. 1991), ergonomic checklists, and PATH, a work-
sampling based ergonomic job analysis method (Buchholz ez 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 ifi the Health Trak committee; checklists
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 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—thruughs and gwc wntten evaluations of the health and
safety programs on these sites.

5. Evaluation by an advisory board. An adwsury bodrd is convencd twice a year to review
and evaluate Health Trak. This board consists of representatives from the participating
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Health Trak Cycle 2 Final Report: A Participatory Approach to Reducing Risks in Construction

























































APPENDIX E.

Health Trak Cycle 3 Final Report: Reducing Ergonomic Hazards in Concrete Formwork
assembly through Worker Participation
























Il. BACKGROUND ON NODEL CONTRACTORANDF AL ITF <(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:

e Phase |. Hazard identification and pre-planning
e Phase Il. Control implementation and organizational communication (Health Trak)

e Phase lll. Programmatic evaluation

Phase | 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 |: HAZARD IDENT CA" )N 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.






































































































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 findings into in print, such as COHP Bright Ideas or Health Talk series. Print on
small pocket cards that can be left in trailers 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.






TooLBox MEETINGS

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 PROCESS 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 MAPPING. 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.






1)

2)

3)

EIGHT WEEKS IS 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.

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 Commitiee 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.

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

. EXECUTIVE 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 STWP
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
questions, opportunities, and obstacles addressed during Health Trak, researchers developed
these recommendations for feasible reduction of noise exposure at STWP:

1. Incorporate noise reduction into activity planning,

2, Incorporate informal noise monitoring into site walk-throughs. 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 administrative procedures to tie PPE checkout to equipment checkout. For example,
use a written policy to check out both muffs and plugs with bar locking equipment. (“Would
you like muffs with that burger?”’)

COHP researchers then developed a simple, user-friendly protocol for calculating noise
perimeter zones and maximum allowablé exposure times. This protocol is described in

Appendix 1 of this report.
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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 (CA/T). 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 of representatives 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 sources. 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 identify, then actually.institute, solutions to health h_azards. The process
does not seek particular numbers of solutions. Instead, participants focus on finding solutions
that contractors will aétually implement and that can remain in effect over time. Any solution
put in place in the field is considered a success. '

Participants in the Health Trak Committee identify hazards, design solutions to them, and try to
implement the solutions on the job. Researchers then try to learn why solutions are or are not
implemented, whether the solutions aré effective, and how long they stay in place.
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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 HEALTH 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 rcquestcd a specific focus on
noise. The cycle therefore ran for only five weeks sk1ppmg the first three weeks normally used
to identify hazards.

Researchers brought two main questions to this cycle:
1. 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 meeting 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

_The joint venture of Slattery, Interbeton, White and Perini (SIWP), the general contractor on
‘Central Artery/Tunnél site C09A4, has worked with the COHP over 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 required 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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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 of recorded noise, but they may misidentify the site which is the source of the noise.

During this Health Trak cycle the committee explored STWP’s approach to noise. According to
safety officers, toolbox meetings have included discussions on noise, but actual noise reduction
had not been a focus. One safety officer explained that they had entertained ideas about noise
reduction.

Most noise-related safety activities on STWP 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 researcher predicted that noise will become a high-profile issue
like lead in paint, or silica dust, within 15 years. Starting noise prevention work now proviaes
the contractor safety staff with the opportunity to work on the cutting edge of the industry.



Health Trak Cycle on Noise

4. PARTICIPANTS

One basic rule of Health Trak is including a majority of representatives 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

Labor

Dan Flynn (Carpenters Local 33 steward)

Jimmy Gaine (Laborers 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 (STWP Safety)
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Ill. RESULTS OF THE HEALTH TRAK CYCLE ON NOISE

1. HEALTH 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 term.
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.

Participants 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 workers 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: “Turn
that friggin’ thing off!” A researcher stated that studies have found a high association between
noise and accidents, éspeci ally 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 vertigo from the shells
he heard going off in Korea.

A researcher asked the participants about their hearing. One steward said that he has no proble~
hearing one pefscm speak, but feels deaf if there_is‘ other noise going on while someoné is
speaking. Another reported an overall loss in hearing. A third said his hearing was still 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 participants get out of the car in the morning they set the volume on the
radio so they can just hear it comfortably. When they get back in the car at the end of the
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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
e |4-ton crane

® older model, non-electric road headers
e scoop trams (front end loaders)

s Brocks

e Grade-alls

e rubber tire back loaders

e trucks

e man lifts

smaller equipment
e diesel welders

e small gas generators
e compressed air machines
® power washers

hand tools

e skill saws

e power hand tools

e vibrating hammers
¢ sledge hammers

other

» yelling over the communications radio

Overall, members identified pile driving, bar locking, scoop trams, sledge hammers striking
steel, and air-powered hand tools as the most important sources of noise in their work areas.
Noise is further aggravated when it creates resonance under a metal deck. The overall level of
noise in any particular space depends on what combination of machinery and tools are operating

at the Smne time.

Managers on the committee also identified the nearby Amtrak trains as one of the most important

sources of noise.
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This new information in turn led 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 plug 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 sources are hard wired, you don’t have to fire them up.

A similar discussion addressed tuming down engines of heavy equipment 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.

ENGINEERING CONTROLS: CONTROLLING THE HAZARD AT THE SOURCE

The second step in the hierarchy is controlling the hazard at the source. The committee
identified several examples of this type of control:

e Heavy equipment comes equipped with mufflers.

Sound barriers can block noise around piledrivers.

Piledrivers can reduce the impact on the equipment.

Stacks can di_re_cl the noise away from workers.

L]

L

A researcher challenged the committee about improving the muffling of heavy equipment.- She
asked about policies and procedures for ensuring that all heavy equipment has the best muffling
and that the muffling is maintained over time,

The operating engineers steward explained that the master mechanic is responsible for
maintaining the heavy equipment. He depends on daily reports 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 where activities change frequently, they 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 perimeters around especially noisy
activities like driving sheet piles or using jackhammers.

Job Rotation

A steward recommended limiting personal exposure to noise by having a group of people work
in one location for a week then move to another location. . A researcher agreed, explaining that
this is the industrial hygiene practice of “job rotation.”

16
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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

e making sure to use ear plugs and muffs with a high enough Noise Reduction Rating (NRR)
for each situation

s requiring hearing protection for the noisiest jobs, for example piledriving and bar locking

e 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 explained that if a laborer gets a pavement breaker or a rivet buster, typically he
will take some sort of ear plugs and respirators. The researcher recommended that the contractor
institute a formal si gn-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 the committee suggested that giving workers the correct PPE should be the
responsibility of the 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_i: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.

17
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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
involve foremen i in more training as part of an effort to increase the foremen’s credlblllty The
safety officers pnnt up what they want the the foremen to present and make an effort to attend
trainings to answer questions.

5. OBSTACLES TO IMPLEMENTING NOISE CONTROLS

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
turn down the impact, but this slows their pace of work.

Several attitudes and beliefs expressed by committee members made it hard for them to
recommend methods to eliminate noise.
s Some of the managers repeated their belief that the biggest noise problem on site comes from
Amtrak trains.
B Most members were pnmanly famlhar with PPE as a form of control ‘and had not had much
' expenence with elimination or engmeenng controls.
¢ Stewards explained that many workers expect noise, and even hearing loss, as part of the job..

The committee discussed the reasons that many workers accept hearing loss from their work.
Some feel that it’s a reasonable tradeoff for the other advantages of their job: unlike white collar
workers, they feel free to leave a job they don’t like and get another, and they don’t feel the same
types of stress as office workers. Others emphasized the need to accept noise in return for

having a job.
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“Would vou 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 responsiBlc for worker safety or
monitoring tasks.

e This same worker is usually older and “old school,” with less concern about safety.

» Heayy 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 that 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 operation.

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
monitoriﬁg program. 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 1n 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 throughout the site.

OBSTACLES TO ACTIVITY PLANNING
Most participating managers argued that activity planning is an effective system for anticipating
“and preventing hazards, including 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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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 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 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. Un fortunately he was not able to continue attendin g 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 corstruction industry can participate in the activity.

A major goal of Health Trak discussions is to work within the Hierarchy of Controls.
Researchers encourage members to focus first on elimination and engineering controls, then
move to administrative controls. They recommend using PPE only if other controls can’t
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’t be
done, and everyone spirals back down again to PPE.
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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
periodically, beyond the schedule and location mandated in the 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.

(28

. ISOLATION

Based on issues raised during Health Trak, UMass Lowell doctoral student Kwangseog Ahn
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 within 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 instructions on creating a noise perimeter zone.
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4. IMPROVED USE OoF 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.

— Formable 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 and plugs with bar locking equipment. (“Would you
like muffs with that burger?”)
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Calculating a Noise Perimeter Zone and
Maximum Allowable Exposure Time Within the Noise Perimeter

1. Measure the sound pressure level at a distance fr

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 i etween the noise source and measurement point.

Example: The measurement point 1s 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 110 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 will 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 inside the noise perimeter zone 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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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 your
blood pressure and possibly increase your risk of heart 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 exan le, it interferes
with your ability to hear warning signals or.communicate with
your fellow workers.

EFFECTS ON DAILY LIFE - Some people don’t take hearing
loss seriously because hearing loss is gradual. But losing your
hearing can have a dramatic effect on your life, ask any of your
older co-workers. Imagine how difficult it will be to use the
telephone or go to the movies. What is it like to miss 30- 40% of
conversations? How much 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.
approachmg" How important is it to be able to comrunicate
well with co-workers to ensure safety on the job? It is 1mportant
to think about these now, rather than wait until hearing loss is
permanent and it is too late. Unlike glasses, which can correct
your vision, hearing aids can o1 make sounds  uder. Hearing
aides can’t restore the quality of sound and your hearing w
never be the same again. Most people with noise-induced hear-
ing loss are not helped by hearing aides.

HOW NOISE IS MEASUF D

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 ubles every time the noise leve increases by 3
dB, and a 10 decibel change has 10 times more energy. So an
80 dB noise has 10X more energy that a 70 dB noise, and a 90
dB noise has 100X (not 20X) more energy than a 70 dB

noise. A quiet office will usually have a noise level of about 60
decib¢ . Conversation is easy in that amount of noise. Levels
on construction sites vary, but generally are from 80- 1 5 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 noige can bounce off of wi s 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 NOISE LEVELS IN CONSTRUCTION T

Pneumatic chipping hammer 110-113 dBA
Jackhammer 102-111 dBA
Concrete joint ct er 99-102 dBA
Skilsaw 88-102 dBA
Bulldozer 93-96 dBA
arth Tamper 90-96 dBA
Crane 90-96 dBA
Hammer 87-95¢ A
Gradeall 87-94 dBA
Front end loader 86-94 « A
Backhoe 84-93 dBA
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Health Trak Cycle 5 Final Report: Ergonomics and Contractor Activity Planning
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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.
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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 detail’, 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.? 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 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 Re rch Site: Ra 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.® 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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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
(Ironworkers), and concrete pouring (Laborers and Carpenters). The tasks observed
were parts of concrete form and concrete pour operations as defined by COHP's
taxonomic model for characterizing construction work.* 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.?

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
Ironworkers, 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 Ibs.

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.
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Ergonomic trainings and toolbox talks, the second component of Health Trak, were part
of the strategy for implementing the interventions. COHP researchers presented a ¥z
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 Ironworkers who, because of their sub-
contractual arrangement with SIWP, had not participated in the SIWP safety meetings.
Then, for the intervention 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 Ironworkers 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 intervention. 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 10e and
10w (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 supervisor’'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 Ironworkers 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 Ironworkers 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 Ironworkers’ task of completing the rebar mat. Although
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Committee members claimed that walkways were “used all the time”, it was believed
that “Ironworkers don’t want a walkway."” However, the Ironworkers did not view the
plywood as an obstruction when it was kept at the edge of the pit away from their job
tasks. Though Ironworkers often work on and around rebar, and certainly this
conditioning increases their ability to avoid falls, anecdotal report from a labor foreman
indicates that Ironworkers 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
[ronworker 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 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.

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?
= |f the intervention was used and "liked," why was the intervention a success?

Ironworker Platform

The Ironworker platforms were used at Ramp L at 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 Ironworkers
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 Ironworkers 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
I[ronworker 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 Ironworkers are subcontracted and have their own
process for handling safety and toolbox talks. 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 Ironworkers’ process.

ctivity Plan Development and Utilit

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.

COHP/HEALTH TRAK CYCLE 5 REPORT 15 01/10/01



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 Ironworkers 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 Ibs.,
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.’

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 50Ib. lifting limit. Several reasons were given,
such as tradition, industry packaging often above 50 Ibs., 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 lronworker 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 Ibs. The actual weight of the dowel is 37.1 Ibs., 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 Ibs., 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 Ibs.”, “single lift of >50Ibs.”, 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 model 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. |f 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. ldeally, 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 B: 4-wk look ahead









APPENDIX C1: Blank Activity Plan












HAZARD CHECKLIST
Safety Aspects

Emergency plan -

Hazardous waste

HazCom Requirements

Fall Protection -

Respiratory Protection -

Hearing Protection -

Lead Exposure

Silica Exposure -

Asbestos Exposure

10. Electrical -

11. Housekeeping -

12. Ladders -

13. Scaffolds

14. Machinery, Equipment, Tools -

15. Hoisting Equipment -

16. Maalifts -

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 Meetings/Training -

24. Protection of Public (Pedestrian, Motorlst Etc.)
25. Confined Space Entry

26. Cold/Heat Protection -

. 27. Special Eye Protection _

- 28. Special Hand, Arm, Leg Protection

29. Lock out Procedure -

30. Chain Saw Protection

31. Concrete/Steel Demolition -

32. Fire Watch

33. Rigging Inspection -

.34. Sandblasting/ Painting

35. Subcontractor Considerations

36. Railroad Work

37. Pedestrian Traffic -

Environmental Significant Aspects

' 38. Hazardous Materials -
39. Hazardous Byproducts and waste materials -
40..Fuel and Petroleum Products.Storage -
41. Transportation (fuel consumption, emissions, etc.) -
42. Erosion/ Sedimentation/ Dust/ Dewatering —
43. Noise -

44 Demolition -
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APPENDIX C2: Activity Plan for Ramp L
























APPENDIX C3: Draft activity plan inserts (2)









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 RISK 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.

2

5.

6.

Excessive force or weight greater than 50 Ibs.

Highly repetitive motions

Awkward body postures, especially overhead work or work below the knees
Prolonged work in cold temperatures

Vibration from tools or machinery

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:

2%

$

VN LWL

Look for and reduce ergonomic risk factors when planning the work.

Lay out work and materials to reduce workload and unnecessary exposure to risk
factors.

Locate tools and materials close to the point of use.

Use mechanical assists in materials handling wherever possible.

Never lift more than 50 Ibs. alone.

Keep work as close to waist level as possible.

Keep tools sharp and in good repair.

Always have good lighting.

Reduce noise to eliminate damage to the ear, to improve communication and to
reduce stress.

Include regular short rest breaks and/or worker rotation when planning heavy
work.
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APPENDIX E: Ironworker platform questionnaire (blank)



Questions about the Ironworker platform Interview #
1. Did you use it? (If not, skip to Q2)
Did you like it? Why?

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 platform 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
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