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Executive Summary 
 

Methods 
Researchers in the Department of Environmental and Occupational Health Sciences at the University of 

Washington conducted an 18-month-long intervention study funded by the Washington State Safety 

and Health Investment Program (SHIP) to develop a model dual-lingual health and safety committee 

(HSC) and to evaluate its effects on health and safety at a high-hazard worksite.  The study consisted of a 

comprehensive baseline assessment of health and safety throughout the worksite, a training 

intervention for the health and safety committee, post-training support for the committee, and a post-

intervention comprehensive health and safety assessment.  It was hypothesized that the training 

intervention would ultimately result in improvements in health and safety performance.   

 

The training intervention was developed to address need for increased worker involvement in health 

and safety; need for improved group dynamics within the committee; and need for improved HSC 

policies and procedures as revealed in the baseline health and safety assessment. A primary focus of the 

intervention was to increase cooperation within the committee; activities were chosen to promote 

group development and teamwork and were based on adult education principles, participatory training 

methods, and empowerment education techniques.  The training was delivered by study staff and a 

bilingual facilitator to all committee members.  Following the training, study staff continued to attend 

HSC activities, and provided support and resources to the committee as needed.  

 

Results 
Overall, several positive outcomes were observed following the implementation of the HSC training 

intervention.  These included notable accomplishments of the committee, such as the development of a 

mission statement and charter, writing formal recommendations to management, and establishing an 

approach to regularly engage the workforce through the departmental safety meetings.  Function within 

the HSC also improved, including dual-lingual communications enabling enhanced collaboration among 

members, more focused direction for health and safety actions, and higher levels of engagement and 

participation among worker members on the committee.  Changes seen within the large workforce 

included trends of decreasing hazards and exposures and increased use of PPE, a decrease in self-

reported injuries, an increase in awareness of and reporting to the HSC, and a decrease in the degree to 

which language was a barrier to raising health and safety issues.  The committee faced a variety of 
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challenges throughout the study period, including language barriers and variable levels of management 

support for health and safety activities and HSC meetings.   

Recommended best practices for HSCs 
Similar interventions for HSCs may provide benefits in health and safety for other worksites.  Based on 

what was learned throughout the study period, the following is recommended for optimizing HSC 

function in addition to the current Washington State requirements: 

 Committee composition:  For effective committee functioning, it is vital that the committee is 

representative of the workforce.  Ensure adequate representation of all work 

departments/areas on the committee.  It is also helpful to have a committee that reflects the 

demographics of the worker population to facilitate any multi-lingual communications.  In 

efforts to promote worker-member participation and to foster open expression of opinions 

without fear of repercussions, it may be useful to minimize upper management presence on the 

committee and to encourage union involvement with the committee (i.e. shop steward, 

members or other union representative). 

 Committee function:  In order to maximize group functioning and HSC effectiveness, it is 

important to establish clear expectations and procedures for committee work.  Develop a 

written mission statement for the HSC, as well as a charter identifying member roles and 

responsibilities.  In addition, consider utilizing work plans to outline timelines, necessary steps, 

and key personnel to accomplish HSC priorities and health and safety issues.   Formal written 

communications to management are also useful tools for recommending health and safety 

improvements and establishing accountability for their completion.  

 Meetings and logistics:  Consistency is important for effective committee functioning.  Conduct 

HSC meetings in a space where interruptions are unlikely.  In addition, schedule meetings 

regularly and minimize rescheduling due to production pressures or other issues.  It may also be 

necessary to allow for additional time outside of meetings for necessary committee activities 

(i.e. committee member trainings, walkthrough inspections, accident investigations).  Also 

important is to ensure that all HSC meetings and communications are multi-lingual, as necessary 

 Workforce engagement:  As the goal of an HSC is to provide employees a voice in health and 

safety matters, committee activities should promote worker engagement.  Make all HSC 

materials available to the workforce (i.e. agendas, minutes), and provide translated materials as 

appropriate.  It may be effective to have committee members lead some health and safety 

activities such as departmental safety meetings or trainings.  A method for workers to report 
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hazards can also be a helpful way to connect the workforce to the HSC, and is also useful in 

calling attention to issues that the HSC can address. 

Conclusions 

In this particular worksite, the development of a model HSC was observed to give rise to a variety of 

positive effects throughout the company.  This indicates that given some support and guidance, HSCs 

can facilitate worker involvement in health and safety and make a positive impact on health and safety 

conditions.  However, it is unclear if the changes made will be sustainable without involvement by the 

research team, what level of effort would be needed to produce similar changes elsewhere, and if the 

magnitude of change was sufficient to have lasting and significant impact on overall health and safety.  
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Background   
 

Employee participation has been identified as a key element to the success of occupational health and 

safety programs (Barbeau et al., 2004; LaMontagne et al., 2004; U.S. Dept. of Labor OSHA, 2012; 

Shannon et al. 1996, 1997).  It is thought that because workers often have a good understanding of their 

work and its hazards, valuable information can be gained about the type of hazards in the workplace 

and potential control methods by fostering their participation in health and safety activities (Gjessing et 

al., 1995; Khai et al., 2011). In addition, using participatory approaches may enhance worker motivation 

and satisfaction and lead to greater acceptance of changes in the workplace (Gjessing et al., 1994).  One 

common method for engaging workers in health and safety is through the use of joint labor-

management health and safety committees (HSCs) in which worker representatives act as liaisons 

between the workforce and management, and members work together to identify and address health 

and safety issues.  In several states in the U.S., including Washington, and in other countries around the 

world, establishing joint labor-management health and safety committees has become a regulatory 

requirement of employers. 

 

Despite the wide presence of HSCs, some small businesses have noted the need for increased worker 

involvement in health and safety, which may indicate that some HSCs are not effective in maximizing 

employee involvement (Barbeau et al., 2004). Effective involvement of workers may become even more 

challenging in the face of increasingly diverse workforces.  Immigrant workers or workers with limited 

English proficiency may be difficult to engage due to language and cultural differences (McCauley, 2005; 

Parker et al., 2007).  For instance, in one group of Latino workers, over half reported being greatly 

concerned about difficulties communicating with their supervisors about health and safety issues 

(Williams et al., 2010).  Language barriers may also prevent some workers from serving on health and 

safety committees, often a primary method of promoting worker participation.  Minimal guidance exists 

for how to best engage immigrant workers or workers with limited English proficiency in health and 

safety activities, particularly in the context of HSCs. 

 

As one of the handful of U.S. states requiring committees, Washington currently mandates employers 

with more than 10 employees to have a joint health and safety committee (HSC), with at least as many 

worker-elected members as management-appointed members (Washington Administrative Code 296-

800-130).  The legislation also requires recordkeeping of meeting attendance and meeting minutes, and 
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regular review of inspection reports and accident investigations during meetings.  The regulation, 

however, provides no guidance to employers for developing a committee that is actually effective in 

improving health and safety conditions in the workplace. Furthermore, no guidance is offered for 

developing successful health and safety committees for multi-lingual worksites, an increasingly common 

challenge in this state and throughout the U.S.   

 

In an effort to improve understanding in this area, Researchers in the Department of Environmental and 

Occupational Health Sciences at the University of Washington (UW) conducted an 18-month-long 

intervention study funded by the Washington State Safety and Health Investment Program (SHIP) to 

develop a model dual-lingual health and safety committee and to evaluate its effects on health and 

safety at a high-hazard worksite.  

Methods 

Project description and timeline 

 

The study consisted of a comprehensive baseline assessment of health and safety throughout the 

worksite, a training intervention for the health and safety committee, post-training support for the 

committee, and a post-intervention comprehensive health and safety assessment.  It was hypothesized 

that the training intervention would ultimately result in improvements in health and safety 

performance.   

 

Conducted in the fall of 2010, the baseline assessment included a questionnaire administered to the 

workforce, a questionnaire administered to the HSC, use of a semi-quantitative hazard observation tool 

(HOT), industrial hygiene measurements, and qualitative observations of the HSC and the general work 

environment.  These tools provided information on exposures to occupational hazards and their control, 

perceptions of the health and safety environment, and perceptions of HSC function and effectiveness.  

This information was then used in the development of the HSC intervention, which was implemented in 

November of 2010.  Research staff continued providing support to the committee for the following year.  

In the fall of 2011, the post-intervention assessment took place, utilizing the same tools as the baseline 

assessment, with the addition of a semi-structured interview administered to HSC members. 
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Prior to data collection, all research activities and protocols were reviewed and approved by the 

University of Washington Human Subjects Division.  Workers at the facility were given a brief overview 

of the study design and methods (in both English and Spanish) during a regularly scheduled safety 

meeting; interested volunteers then signed an informed consent form and were enrolled in the study. 

Study setting 

The study took place at a small scrap metal recycling business employing 46 production workers at the 

outset of the study, which will be referred to as Scrap Metal Recyclers (SMR). The company buys metal-

containing objects from companies and individuals, breaks down materials into small pieces, and sorts 

the metals by type to be resold. The majority of their business involves buying and shredding used cars, 

buses, and other large vehicles and appliances. Scrap metal recycling is considered a high-hazard 

industry, and presents myriad hazards including dust and metal fume, high noise levels, work at heights, 

chemical exposures, traffic hazards, and machine hazards (OSHA, 2008).  

 

SMR has been a family-owned business for 75 years.. A production manager oversees four supervisors 

who manage the various work areas on site. The majority of employees work the day shift; however a 

team of 3 workers and a supervisor work the evening shift and do maintenance throughout the site. All 

production workers are represented by the Teamsters Local 117 union, with the exception of the crane 

operators and truck drivers who are represented by other unions. Despite union representation, it was 

unclear if a shop steward had been appointed or trained for the SMR worksite.  

 

In 2007, workers were repairing the large shredder when a piece of equipment fell and crushed them, 

killing one and seriously injuring two others (Sullivan, 2007). Investigations and citations by Labor and 

Industries ensued, as did public media attention. This prompted management to hire a full-time safety 

director in 2008. The safety director served as the chair of the HSC and was the primary contact at the 

worksite for the study duration.  

 

The health and safety committee 

At the beginning of the study, the HSC had not met for several months, and was preparing to have 

elections for new committee members.  Not all work areas were represented in the committee, and 

very few Spanish-speakers participated in the HSC, despite a large proportion of Spanish-speaking 

employees in the workforce.  A handful of upper management representatives also participated on the 

committee, including one of the owners of the company and a vice president.  In general, the committee 
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was in compliance with the very basic Washington State regulation for health and safety committees.  

However, the safety director and other management representatives, as well as the union 

representative expressed interest in improving committee function to address the perceived lack of 

committee effectiveness. 

 

Observations of committee meetings prior to the training intervention revealed that the safety director 

did the bulk of the committee work, including preparing agendas, recording minutes, chairing 

committee meetings, acting as liaison with management and the workforce, and responding to any 

health or safety issues raised. Meetings were conducted in English, and all materials were available only 

in English.  It did not appear that committee members, particularly worker members, were involved in 

health and safety activities outside of the meeting setting such as inspections, incident investigations, or 

worker health and safety trainings. The safety director would speak for the majority of the meeting, 

providing updates on recent incidents and issues raised in previous meetings. The last 10 or 15 minutes 

of the meeting consisted of a round-robin session with each member having the opportunity to discuss 

health and safety issues. While the safety director took notes during these sessions, it was unclear how 

and by whom the issues would be addressed. At meetings, some members expressed confusion about 

their role as a committee member and the role of the committee in general. In addition, interactions 

between members appeared to be divided between supervisors, US-born workers, and immigrant 

workers. 

 

After observing some of the preliminary meetings before final HSC membership had been established, 

the UW research team recommended that the owner sitting on the committee no longer participate.  

This recommendation was intended to increase comfort and collaboration, particularly for worker 

members, and was well received and eventually implemented.  The union representative was also 

invited to attend committee meetings in efforts to promote worker member comfort.  Elections took 

place in the summer of 2010, and committee membership was finalized.  Four of the six management 

members continued their work on the committee, as well as four of the five worker members.  They 

were joined by five additional worker members for a total of four management-appointed members and 

nine worker-elected members.  Six of the worker members were Spanish speakers with varying English 

abilities.  Between the worker and management members, all production departments were 

represented on the committee 
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HSC Intervention 

HSC Training 

Training development  

Only limited guidance is available on training methods for improving HSC effectiveness. Previous 

published work in this area has consisted of training only a few members of an HSC, or involves passive 

workbook type activities (Ostry & Yassi, 2004; SPR Associates Inc. as cited in O’Grady, 2000; NJ PEOSH, 

2008; Worksafe BC, 2009). It is also unclear what the impact of these methods has been in increasing 

HSC effectiveness. As the intention was to administer training for the entire HSC, the research team felt 

that existing materials were insufficient, and that an original training curriculum should be developed to 

best address the goal of improving HSC effectiveness at SMR.  

 

The baseline assessment informed the focus and development of the training by identifying the 

following three HSC weaknesses: need for increased worker involvement in health and safety; need for 

improved group dynamics within the committee, need for improved HSC policies and procedures. As a 

primary focus of the intervention was to increase cooperation within the committee, activities were 

chosen to promote group development and teamwork. And, because the committee consisted of adult 

individuals with their own experiences and knowledge of health and safety, adult education principles, 

participatory training methods, and empowerment education techniques were incorporated into 

activities to maximize engagement and meaningful learning (Gjessing et al, 1994; Rosskam, 2001; 

Wallerstein & Weinger, 1992).  

 

Another important consideration when developing the training intervention was the fact that about half 

of the HSC members were immigrants who spoke Spanish as a first language with varying English 

language abilities. Early in the training development, it was decided that it would be important to utilize 

a skilled bilingual and bicultural facilitator to ensure comprehension and promote participation for all 

HSC members. A consultant with significant experience working with immigrant and bilingual 

communities was engaged, and was a very useful resource in planning appropriate activities that would 

encourage participation from all committee members. Training agendas and schedules were designed to 

allow sufficient time for interpretation between Spanish and English for all activities and discussions. In 

addition, all presentations, handouts and materials were translated into Spanish by a native Spanish-

speaker on the research team and were available to all HSC members.  
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Training implementation  

The research team and SMR management negotiated the duration, time and place for the training to 

take place. The company was reluctant to remove 13 employees from production for the intervention, 

but eventually settled on allowing the HSC members to leave their work two hours early (at 2pm) for 

two separate four-hour training sessions. Workers were paid with funds from the SHIP grant for their 

time at the trainings, including the two hours of overtime incurred at each of the sessions. The agenda 

for the two training sessions was reviewed by and approved by SMR’s safety director as well as the 

Teamsters Local 117 union representative. While the union representative was invited to the trainings 

to promote worker member comfort and participation, she was unable to attend.  

 

The trainings took place November 4th and 8th, 2010 in a large, clean, well-lit common room at the 

worksite. A projector was set up to view the prepared PowerPoint presentations, and large easel pads 

were used to take notes and make lists at the front of the room. Round tables were clustered toward 

the front of the room, with chairs positioned to enable visualization of presentations at the front of the 

room as well as to promote interaction and conversation amongst the participants. Each committee 

member was provided with a nametag, pen and paper. A variety of snacks and beverages were also 

made available to participants throughout the sessions.  In addition to the facilitator and the committee 

members, four members of the UW research team were present at the training sessions: the principal 

investigator, a research scientist, a research coordinator (native Spanish-speaker), and a graduate 

student research assistant (conversant in Spanish). While the facilitator served as an emcee and led the 

majority of discussions during the training, UW staff presented health and safety-specific content, 

served as note-takers, and helped facilitate the small group activities.  

 

Training evaluation 

To evaluate the short-term outcomes of the training intervention, a pretest-posttest evaluation was 

conducted (Appendices B and C).  All HSC members were given a short written questionnaire in either 

English or Spanish one week before the first training session and were asked to bring the completed 

questionnaire to the training. A similar post-training questionnaire was given to members at the 

completion of the second training session, and was collected at the worksite in the following weeks.  

 

The seven pre-intervention questionnaire items were developed to assess baseline comfort participating 

in committee activities, perceptions of committee cooperation, clarity of committee roles, and 
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individual comfort with health and safety skills. These items appeared again on the post-training 

questionnaire to assess any changes that might have been attributable to training activities. The post-

training questionnaire also had items to assess HSC member satisfaction with the training. Matched 

analyses were performed to evaluate changes from pre- to post-intervention. 

 

As seen in Table 1, initial scoring of the evaluation items was moderately high, with mean responses of 

3.77 and higher (on a 1-5 scale) for all items. Nonetheless, average increases in scoring by all members 

were seen for all factors; particularly in comfort speaking up in the committee setting (change of 0.46), 

clarity of the individual members’ roles (change of 0.42), and clarity of the committee’s role in health 

and safety (change of 0.54).  On average, committee members reported being satisfied with the training 

on the post-training questionnaire (Table 2). They indicated that the facilitator was clear and 

encouraged participation from all members and that the information presented and handed out was 

useful. Overall HSC members rated satisfaction at 4.69 out of 5. Satisfaction with training elements was 

very similar between management and worker members.  The responses to the open-ended items on 

the post-training questionnaire also revealed that committee members were generally satisfied with the 

training intervention. When asked which elements of the training were the most useful, many members 

cited the integration, collaboration, and participation of all committee members, particularly between 

workers and management, and English speakers and Spanish speakers.  

 

 

Table 1: HSC member evaluation of training intervention    

  
All  

(n=13) 
Management 

(n=4) 
Workers 

(n=9) 

Mean (SD) score* Pre 
Pre-Post 
Change 

Pre-Post  
Change 

Pre-Post 
Change 

Comfort interacting in HSC setting 4.31 (0.75) 0.38 (0.87) -0.25 (0.50) 0.67 (0.87) 

Comfort speaking up in HSC setting 4.15 (1.07) 0.46 (0.78) 0.00 (0.00) 0.67 (0.87) 

Level of cooperation among HSC members 4.23 (0.60) 0.23 (0.83) 0.41 (0.82) 0.33 (0.87) 

Individual role clarity 4.00 (0.85) 0.42 (0.67) 0.50 (0.58) 0.38 (0.74) 

HSC role clarity 3.77 (1.01) 0.54 (0.97) 0.50 (1.29) 0.56 (0.88) 

Comfort with hazard identification 4.15 (1.28) 0.38 (0.77) 0.00 (0.00) 0.56 (0.88) 

Comfort developing solutions to hazards 4.23 (0.83) 0.31 (0.75) 0.25 (0.50) 0.33 (0.87) 

*Scale: 1=strongly disagree, 5 = strongly agree 
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Table 2: HSC member satisfaction with training intervention 

Mean (SD) score* 
All  

(n=13) 
Mgmt  
(n=4) 

Worker 
(n=9) 

Ability of facilitator to encourage participation 4.77 (0.60) 5.00 (0.00) 4.67 (0.71) 

Clarity of facilitator 4.69 (0.48) 5.00 (0.00) 4.56 (0.53) 

Usefulness of information 4.62 (0.51) 4.50 (0.58) 4.67 (0.50) 

Usefulness of handouts 4.50 (0.90) 4.67 (0.58) 4.44 (1.01) 

Future use of handouts 4.45 (0.69) 4.67 (0.58) 4.38 (0.74) 

Overall satisfaction 4.69 (0.48) 4.75 (0.50) 4.67 (0.50) 

*Scale: 1=strongly disagree, 5 = strongly agree 
   

 

 

Results from the evaluation of the training intervention indicate that HSC members were satisfied with 

the training, and that some change in participation, cooperation, role clarity and comfort with health 

and safety skills may have resulted from the intervention. The high satisfaction ratings on the post-

training questionnaire along with the fact that members appeared to be engaged and interested during 

the training suggest that the intervention methods and activities were appropriate for the audience. We 

believe much of this success can be attributed to the use of a bilingual facilitator, flexibility of time for 

agenda items, and the variety of activities making up the training.  

 

Post-training committee support activities 

 

Following the training intervention, the study staff provided ongoing support for the committee for one 

year following the training.  This included attending HSC meetings, meeting individually with the 

committee chair (the company’s safety director), meeting with union members and their representative, 

and providing interpretation and translation services for committee materials and activities to promote 

momentum from the training.  One such activity involved the development of an extensive report 

outlining the findings from the baseline comprehensive health and safety assessment.  The UW research 

team presented the findings to the health and safety committee, who then used it to identify priority 

issues in health and safety on the worksite.  In addition, the research team developed and implemented 

two health and safety initiatives based on the priorities identified by the HSC.   These two initiatives 

were a traffic safety evaluation and the development of toolbox training materials. 
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Traffic study 

The health and safety committee identified traffic hazards as a safety priority at the SMR facility.  Flow 

of traffic at SMR is constant and workers are in close proximity to moving vehicles during normal work 

routines.  The internal flow of traffic bringing scrap metal in and out of the facility includes privately own 

vehicles and semi-trucks, as well as company-owned trucks and heavy equipment (i.e. cranes, bobcats, 

fork lifts).   The area available for traffic movement is limited both by the small size of the facility and by 

large and constantly-changing piles of metal scrap.  The roads are narrow and uneven, with numerous 

blind spots, and there is little room for maneuvering.  Also, vehicles and pedestrian traffic often share 

the same space.  The traffic flow is controlled by a small group of workers with little or no formal traffic 

training.  The UW team sought approval from the HSC to enlist support from the UW’s College of 

Engineering traffic specialists to assess the traffic hazards at SMR.  The engineering researchers 

performed the traffic assessment by visiting the site, observing traffic patterns, and interviewing 

workers, managers and supervisors in January and February 2011. 

 

The study results were documented in a report and presented to the HSC with suggested 

recommendations in May 2011.  Two types of recommendations were proposed: operational changes 

and facility-level improvements.   Operational changes would minimally disrupt normal day-to-day 

operations while facility-level improvements would require larger investment and increased 

coordination and integration of work processes. Examples of the operational improvements included 

improving markings, signage and signaling; increasing the use of high visibility clothing among traffic 

controllers; and changes to traffic management and coordination between controllers.  Facility-level 

changes suggested included widening roadways and rerouting traffic; scheduling and dispersing 

deliveries; and obtaining certification for traffic controllers. 

 

The committee discussed the results and recommendations, and a formal written recommendation was 

submitted to management in July 2011.  In this first formal communication with management, the HSC 

recommended implementing clear marking of the roads to define pedestrian pathways; replacement 

and installation of new traffic signs throughout the facility; provision of reflective clothing to employees; 

and the completion of formal training for all traffic personnel.  While no written response was given to 

the HSC from management, the safety director reported that the company was willing to provide 

resources for these changes.  However, despite purchase of traffic signs, identification of a course for 

traffic safety certification, and obtaining cost estimates for road resurfacing and marking, none of these 
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things were observed to be implemented in the following months by the research team, and it is unclear 

if any changes are planned to be made. 

 

Toolbox training 

The second health and safety initiative focused on the development of toolbox training materials to 

promote safety discussions among workers.  Through discussions with the safety director and a formal 

vote by the HSC, twelve topics were selected to be presented at the biweekly departmental safety 

meetings.  A handout was developed for each safety topic, which included six key points related to the 

main topic.  A supporting handout providing additional detailed information was also developed for 

each topic to allow individuals delivering the training to become more familiar with the topic.   Handouts 

were available in both English and Spanish, and were designed to be easy to read and understand with 

clear graphics and minimal text.  Topics included “Why working safely needs to be a priority,” “What to 

do if you see a hazard,” and “How to protect yourself against hearing loss.”   

 

All HSC members received training from the UW research team preparing them to deliver the 

information at the departmental safety meetings, with opportunities for demonstration and practice.  

Beginning in the fall of 2011, the toolbox training materials were delivered by the committee members 

to fellow workers, with observation and evaluation by the UW research team.  Implementation varied 

slightly between departments, with meetings lasting between 10 and 20 minutes.  Some groups chose 

to deliver the information in separate groups of English and Spanish speakers, while others presented 

the information to an entire group, alternating English and Spanish.  At the beginning of the toolbox 

training delivery period, some committee members were observed having difficulty engaging workers, 

or had not prepared adequately for the training, and resorted to reading the materials verbatim.  

Committee members received feedback about the quality of their presentation and were provided with 

ideas to improve their delivery.  Safety talks improved over time: the more familiar and enthusiastic 

presenters were with the topic, the more workers participated.  Workers’ interest and participation 

appeared to increase over time, as they raised questions and made comments pertinent to the topics at 

the meetings.  Workers and supervisors reported valuing having the materials in two languages, which 

enabled inclusion of all participants and provided a forum to discuss health and safety concerns 

regardless of English ability.  In addition, the use of interpreters provided an opportunity for bilingual 

HSC members to play a role in garnering worker involvement in health and safety.  HSC members have 
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expressed that these meetings have contributed to raising the level of awareness of the committee, and 

its activities in the workplace.    

 

Assessment Tools 

Questionnaires 

Worker questionnaire 

A 96-item questionnaire was developed for production workers.  This questionnaire was written at a 7th 

grade level (Flesch-Kincaid Scale, Microsoft Word, Microsoft Corp, Redmond, WA)  and administered by 

bilingual research staff in either English or Spanish based on subject preference.  It consisted of original 

survey items as well as an existing validated scale for safety climate (Zohar, 2000), and scales for 

psychological job demands, coworker support, and supervisor support based on the Job Content 

Questionnaire (Karasek et al, 1998). Items developed specifically for this study asked subjects about 

their exposures and related controls including use of personal protective equipment, recent histories of 

injuries and near misses, perceptions of HSC function and effectiveness, and demographic information.  

 

 

HSC member questionnaire 

A 49-item questionnaire was developed for HSC members.  This HSC member questionnaire was 

composed of a variety of original items regarding HSC function. These included questions about the 

committee’s policies and procedures such as committee structure, meeting activities, communication 

methods, in addition to questions about perceived effectiveness of the committee. Response formats of 

this questionnaire were very similar to the worker questionnaire in order to maintain consistency. The 

questionnaire was available in both English and Spanish, and was handed out to HSC members to be 

completed independently and returned to study staff. Thirteen individuals completed the HSC member 

questionnaire; all eight continuing members, one individual who had recently rotated off the 

committee, and five of the six new members. The sixth new member joined several weeks after the new 

committee was initially formed, and did not complete the questionnaire. 

 

 

 

Questionnaire analysis 
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Questionnaire responses were entered into an Access database (Microsoft, Redmond, WA) and were 

further analyzed using Stata 11 (StataCorp, College Station, TX). The safety climate scaleand elements 

derived from the Job Content Quesitonnaire from the worker questionnaire were scored according to 

standard guidelines (Zohar, 2000). Matched analyses were performed to evaluate changes from pre- to 

post-intervention. As it was of interest to assess for any discrepancies in experiences or perceptions 

among the workforce in order to understand how to best develop the training intervention, subgroups 

analyses were conducted based on management/supervisor status, or by a combination of supervisor 

status and nativity. Although one supervisor was born outside the US, all supervisor responses were 

analyzed as a single group due to small sample size.  

 

As sample sizes were small for both the worker and HSC member questionnaires, particularly with 

subgroup analysis, statistical power was extremely limited. As a result, findings were not expected to be 

statistically significant, and are not discussed in terms of significance. Rather, questionnaire analyses 

were considered to be exploratory, serving as only one of multiple methods used to understand the 

health and safety environment at the worksite. 

Semi-Quantitative Hazard Observation Tool (HOT) 

A 33-item semi-quantitative Hazard Observation Tool (HOT) designed to collect information about 

workers’ exposures and protective conditions for multiple hazards was developed for the study.   HOT 

observations were conducted by researchers walking along a set observation route through the facility.   

Researchers stopped at each observation location and conducted an observation on each worker they 

could see.  Information collected in each HOT observation included work area, work activity, and semi-

quantitative ratings of the magnitude of exposure to the following 13 hazards: falls from height, noise, 

eye hazards, dusts and fumes, struck by objects, traffic safety, machine guarding, lockout/tagout, poor 

walking and working surfaces, lacerations and abrasions, and a number of ergonomic hazards, including 

repetitive motion, lifting, and awkward postures.  Exposures to these hazards were rated as not present, 

low magnitude, or high magnitude.  In addition to rating the intensity of these exposures, personal 

protective equipment (PPE) use and exposure controls were rated for these hazards as used, not used, 

or uncertain.  An observation of an individual worker evaluated the workers’ working conditions and 

behaviors at the moment the observation began; in other words, observations did not integrate 

workers’ activities over any period of time, but rather represented a moment-in-time snapshot.  Hazard 

observations were recorded by research staff using an HP iPaq personal digital assistant (Hewlett-

Packard, US).  HOT observation data were analyzed descriptively by work area and hazard.   
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IH Measurements  

Personal quantitative full-shift measurements were conducted for four different exposures at the 

facilities: noise, carbon monoxide (CO), airborne particulate (including gravimetric measurements of 

total dust as well as analysis of concentrations of 13 individual metals, including lead, nickel, cadmium, 

cobalt, copper, and others).  Noise was measured using datalogging Q-300 and NoisePro DLX dosimeters 

(Quest Technolologies, a 3M Company, Oconomowoc, WI) configured in accordance with the 

Washington State Permissible Exposure Limit (PEL) for noise (Washington Administrative Code 296-817): 

90 dBA criterion level, 5 dB exchange rate, 80 dBA threshold, slow response.  Measurements were 

compared to the Washington State Permissible Exposure Limit of 85 dBA for an 8-hr Time-Weighted 

Average (TWA).  CO was measured using a datalogging direct-reading instrument (Dräger Pac 700, 

Dräger Safety Inc, Pittsburgh PA).  CO measurements were compared to the Washington State PELs of 

35 parts per million (PPM) TWA, 200 PPM (Short-Term Exposure Limit, or STEL) and 1500 PPM (ceiling 

limit) (Washington Administrative Code 296-841).  Total dust was measured using mixed cellulose ester 

filters and air sampling pumps (SKC AirCheck 2000, SKC, Inc, Eighty Four, PA) with a flowrate of 2.0 

L/min.  Total dust was compared to the Washington State PEL of 10 mg/m3  for total particulate (not 

otherwise specified) (Washington Administrative Code 296-841).  Metals analysis was conducted using 

EPA method 6020a “Instrumental Analysis of Elements by Inductively-Coupled Plasma-Mass 

Spectroscopy” by the University of Washington Environmental Health Laboratory, a laboratory 

accredited by the American Industrial Hygiene Association.  Full-shift concentrations of specific metals 

were compared to the relevant Washington State PELs (Washington Administrative Code 296-841).  All 

measurement instruments were calibrated pre- and post-shift.  Researchers placed these instruments 

on workers at the start of the measured shift and removed them at the end of the shift.  Descriptive 

analyses were performed for air sampling and noise measurements by work area, and exceedance 

percentages were computed for each of these hazards by comparing measured levels to the relevant 

PELs. 

 

In addition to the above measurements made directly by research staff, we obtained participating 

workers’ consent to provide the results of their most recent blood lead levels measured as part of the 

facility’s ongoing blood lead level measurement program.  We received directly from the independent 

laboratory service that conducted the testing the following information for each subject in the 

monitoring program: blood lead level (in g/dL), zinc protoporphyrin (ZPP, in μg/dL), and free 
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erythrocyte porphyrins (FEP,  in μg/dL).  Blood lead level results were compared to the Washington 

State limit of 40 g/dL (Washington Administrative Code 296-62-07521). 

Qualitative and anecdotal information 

In addition to the questionnaires, a variety of informal interviews and observations were conducted at 

study baseline. During data collection periods, study staff were able to observe a variety of work 

processes and interactions between employees and to frequently speak with all committee members 

and most of the employees. In addition, study staff attended all HSC meetings and had many meetings 

with the site’s health and safety director. Notes were recorded for the majority of the meetings and 

observations, and a timeline was created to document various incidents at the worksite as well as study 

milestones.   

Results 

Worker Questionnaire 
Forty-six production workers (100%) completed the worker questionnaire pre-intervention, while fifty-

two (100%) completed the questionnaire post-intervention.  Results presented are restricted to those of 

the forty-two individuals that completed both pre- and post-intervention questionnaires.  This included 

four supervisors and 38 workers, 9 of whom were born in the US and 29 born outside the US.  As seen in 

Table 3, the four supervisors tended to be older, had worked more years in the scrap metal recycling 

industry in general and at SMR.  Workers born in the US and workers born outside of the US had 

relatively similar experience.  Supervisors and workers born in the US were much more likely to have at 

least a high school education, to speak English at home, and to report being comfortable reading and 

speaking English than workers born outside the US. 

 

 

 

 

 

 

 

 

Table 3: SMR employee demographics    
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Mean (SD) All Supervisors 

Workers 

Born in US 

Workers Born 

Outside US 

n 42 4 9 29 

Age 45.5 (10.7) 53.3 (5.5) 48.1 (9.4) 43.6 (11.1) 

Years in scrap metal recycling 12.3 (10.5) 24.8 (10.6) 14.0 (11.7) 10.1 (9.1) 

Years at SMR 9.6 (8.0) 16 (9.7) 11.9 (11.1) 8.0 (6.1) 

Years in US (foreign born)    18.8 (12.4) 

Hours worked per week 41.6 (7.3) 46.3 (4.8) 42.7 (2.2) 40.6 (8.3) 

n (%)     

Born in US  12 (29%) 3 (75%) 9 (100%) 0 (0%) 

Speak English at home 20 (48%) 3 (75%) 9 (100%) 8 (28%) 

Completed high school 29 (69%) 4 (100%) 7 (78%) 18 (62%) 

% comfortable speaking English 19 (45%) 3 (75%) 9 (100%) 7 (24%) 

% comfortable reading English 18 (43%) 3 (75%) 8 (89%) 7 (24%) 

 

Self-reported exposures 

Employees reported on a range of occupational exposures, use of PPE and exposure controls, and safety 

training.  Exposures and PPE use frequency were reported in terms of days on a scale of 0-4 (i.e. 0=Never 

or almost never exposed, 4= Always exposed, exposed most days).  In general, only small differences in 

exposure levels were seen post-intervention.  The most commonly reported exposure was noise, with a 

mean pre-intervention score of 3.26 out of four, and only a modest decrease of 0.10 at post-

intervention.  Other common exposures included traffic and vehicle hazards (2.93) dust and fumes 

(2.76), repetitive motion (2.60), and machine hazards (2.15).    Small reductions in reported exposures 

were noted for seven out of the ten hazards assessed. Some small changes were seen in PPE and control 

use among those who reported exposures, such as an increase of 0.20 in PPE use score for fall hazards 

post-intervention, an increase of 0.37 for dust and fume exposures, and interestingly, a decrease of 0.27 

for traffic and vehicle hazards.  

 

 

 

 

 

 

 

Table 4: Self-reported exposures   
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 Pre  Pre-Post Change 

 Exposure Score* 

Mean (SD) 

PPE/Control Score 

among exposed* 

Mean (SD) 

Training  

(%)  Exposure Score* 

PPE/Control 

Score* 

Falls 1.64 (1.66) 2.54 (1.79) 13 (31.0)  0.17 0.20 

Noise 3.26 (1.31) 3.05 (1.53) 33 (78.6)  -0.10 0.05 

Chemicals 0.93 (1.40) 2.42 (1.89) 8 (19.0)  -0.12 -0.12 

Dust/fume 2.76 (1.56) 1.85 (1.61) 23 (54.8)  -0.11 0.37 

Traffic/vehicle 2.93 (1.42) 2.32 (1.83) 25 (59.5)  0.10 -0.27 

Machine hazards** 2.15 (1.34) 3.71 (2.14) 25 (59.5)  -0.09 0.10 

Repetitive motion 2.60 (1.59) -   -0.14 - 

Lifting 0.85 (1.25) -   -0.15 - 

Ergonomic hazards*** 0.87 (1.00) - 19 (45.2)  0.09 - 

Vibration 0.60 (1.04) -   -0.07 - 

*Scale: 0 = never/almost never exposed, 4= always/almost always exposed 

** Machine hazard summary: mean of items 17-19 (caught, cut, trap)  

*** The mean of ergonomic:  mean of item 24-26 (reach, bend, kneel )  

 

 

Injuries and near-miss experiences 

Almost one third of employees reported having had an injury in the 12 months pre-intervention, with a 

10% decrease post-intervention (Table 5).  All injuries were experienced by workers, with slightly more 

occurring among workers born outside the US.  Six of the thirteen (46%) of the pre-intervention injuries 

resulted in missed work, while 8 of 9 (89%) of post-intervention injuries resulted in missed work.  Most 

injuries resulting in missed work pre- and post-intervention occurred in workers born outside the US.  

Average days missed pre-intervention was 2.4, which increased to 18.7 post-intervention due to two 

serious injuries, one requiring 45 days off work and another requiring 90.  About one quarter of workers, 

most of whom were foreign born workers, reported almost having an accident (e.g., a “near-miss”) on 

half or more of their workdays pre-intervention, which decreased by 9% post-intervention. 
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Table 5: Injury and near-miss experiences       

 

All  

(n=42) 

 Supervisors  

(n=4) 

 Workers Born in US  

(n=9) 

 Workers Born Outside US  

(n=29) 

 
Pre 

Pre-Post 

 Change 

 

Pre 

Pre-Post  

Change 

 

Pre 

Pre-Post  

Change 

 

Pre 

Pre-Post  

Change 

Injured in Past Year (n,%) 13 (31%) -10%  0 0%  3 (33%) -11%  10 (35%) -10% 

Injuries in Past Year (m, sd) 0.5 (±0.8) -0.24  0 0  0.6 (±1.0) -0.3  0.5 (±0.8) -0.2 

Of Those with Injury    

 

       

   Missed Work (n, %) 6 (46%) 43%  0 0%  0 11%  6 (21) 3% 

   Work with light duty (n, %) 7 (54%) -43%  0 0%  3 (33%) -22%  4 (14) -14% 

   # Days Missed (m,sd) 2.4 (±4.4) 16.3  0 0  0 1  3.1 (±4.8) 20.8 

Near miss frequency    

 

       

   Never (n, %) 24 (57%) 14%  3 (75%) 0%  6 (67%) 11%  15 (52%) 17% 

   <half of days (n, %) 8 (19%) -5%  1 (25%) 0%  1 (11%) 0%  6 (21%) -7% 

   Half or > half of days (n, %) 4 (10%) -2%  0 0%  1 (11%) 0%  3 (10%) -3% 

   Almost daily (n, %) 6 (14%) -7%  0 0%  1 (11%) -11%  5 (17%) -7% 

 

Table 6: Health and safety experiences and perceptions       

 

All  

(n=42) 

 Supervisors  

(n=4) 

 Workers Born in US  

(n=9) 

 Workers Born Outside US  

(n=29) 

 Pre 

Pre-Post 

 Change 

 

Pre 

Pre-Post  

Change 

 

Pre 

Pre-Post  

Change 

 

Pre 

Pre-Post  

Change 

Comfortable Refusing Work (n, %) 33 (79%) 2%  4 (100%) 0%  5 (56%) 0%  24 (83%) 3% 

Ever Refused Work (n, %) 15 (36%) 5%  3 (75%) 0%  2 (22%) 0%  10 (35%) 7% 

JCQ: Psychological job demands* (m, sd) 2.8 (±0.6) 0.1  3.3 (±0.8) -0.3  2.4 (±0.3) 0.6  2.9 (±0.5) 0 

JCQ: Co-worker support* (m, sd) 4.2 (±0.7) -0.3  4.4 (±0.5) -0.5  4.1 (±0.9) -0.6  4.1 (±0.8) -0.1 

JCQ: Supervisor support* (m, sd) 4.3 (±0.7) -0.1  4.6 (±0.6) -0.4  4.5 (±1.1) -0.1  4.1 (±0.9) 0.04 

Safety Climate* (m, sd) 3.6 (±0.7) 0.1  4.3 (±0.6) -0.2  3.9 (±0.9) 0.3  3.4 (±0.5) 0.04 

*Scale: 1-5  
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Health and safety experiences and perceptions 

Overall, as seen in Table 6, workers reported being comfortable refusing unsafe work (79%), although 

only about a third had ever done so (36%).  The only change in these variables post-intervention was 

seen among foreign-born workers, with an increase of comfort post-intervention of 3% and an increase 

of unsafe work refusal of 7%.  Employees assigned moderately high scores for safety climate, with a pre-

intervention average of 3.6 out of 5, and little change post-intervention.  Supervisors showed the 

highest pre-intervention safety climate score (4.2), followed by workers born in the US (3.9) and finally 

workers born outside the US (3.4).  Little to no change in safety climate was seen among any groups 

from pre- to post-intervention. .Psychological job demands were moderate among all employees, and 

changed little from pre- to post-intervention. Pre-intervention survey co-worker support scores were 

high overall (4.2 out of 5), with little change at post-intervention.  Similarly, pre-intervention supervisor 

support was high (4.3 out of 5), but showed little change post-intervention. 

 

Perceptions of and interactions with the HSC 

There was an increase in awareness of the health and safety committee among all workers with a 

change from 83% to 95% reported on the pre- and post-intervention surveys respectively (Table 7). The 

greatest change in awareness was among those born outside of the US: 79% were aware of the HSC on 

the pre-survey, while 93% were aware on the post-survey.  The number of workers reporting a problem 

to the HSC also increased from 15 pre-intervention to 20 post-intervention. Again, the greatest change 

was among those born outside of the US with a change of 8 to 12 reporting, with essentially no change 

in reporting among US born workers. The proportion of those reporting a problem to the HSC and 

hearing back with an answer or solution roughly doubled from pre- to post-intervention among both US 

born workers and workers born outside the US.  However, correction of problems was essentially 

identical (about two thirds) on the pre- and post-intervention surveys.  Comfort reporting issues was 

high (4.2), but also remained unchanged, despite a 0.5 decrease in the degree to which language was a 

barrier to reporting problems.  General confidence in the HSC pre-intervention was high among 

supervisors (4.8) and workers born in the US (4.1), but was moderately low among workers born outside 

the US (2.7).  A substantial increase in confidence (0.7) was seen among worker born outside the US 

post-intervention.  Overall, moderate improvements were seen in awareness and interaction with the 

committee. 
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Table 7: Perceptions of and interactions with the HSC       

 

  All  

(n=42) 

 Supervisors  

(n=4) 

 Workers Born in US  

(n=9) 

 Workers Born Outside US  

(n=29) 

 
Pre 

Pre-Post 

 Change 

 

Pre 

Pre-Post  

Change 

 

Pre 

Pre-Post  

Change 

 

Pre 

Pre-Post  

Change 

Aware of HSC (n, %) 35 (83%) 12%  4 (100%) 0%  8 (89%) 11%  23 (79%) 14% 

Ever Reported problem (n, %) 15 (36%) 12%  4 (100%) 0%  3 (33%) 11%  8 (28%) 14% 

Of those reporting a problem            

   Heard back with solution (n, %) 10 (67%) 3%  4 (100%) -25%  2 (67%) 33%  4 (50%) 8% 

   Problem Corrected (n, %) 10 (67%) -2%  4 (100%) -25%  2 (67%) -17%  4 (50%) 17% 

Confidence in HSC* (m, sd) 3.5 (±1.9) 0.1  4.8 (±0.5) -0.3  4.1 (±1.4) -0.6  2.7 (±1.9) 0.7 

Comfortable raising HS Issues* (m, sd) 4.2 (±1.0) -0.1  5 (±0) 0  4.1 (±1.4) 0.3  4.1 (±1.0) -0.3 

Language is a barrier in HS* (m, sd) 3.4 (±1.5) -0.5  2.5 (±1.9) -0.5  2.8 (1.8) -0.9  3.7 (±1.3) -0.6 

*Scale: 1=strongly disagree, 5 = strongly agree 
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HSC Committee Questionnaire 
Thirteen committee members completed the HSC questionnaire pre-intervention, and ten committee 

members completed the HSC questionnaire post-intervention.  However, only eight members 

completed both pre- and post-intervention questionnaires, as some members no longer worked for the 

company, were no longer serving on the committee, or were not available at the time of questionnaire 

administration. Overall, members reported moderately high pre-intervention effectiveness in accident 

prevention (3.6 out of five), problem identification (3.3), and problem correction (3.5), Interestingly, 

worker members tended to report decreased scores in these variables, while management members 

reported increases post-intervention.  Effectiveness of communication to both workers and 

management increased post-intervention (1.6 and 1.0, respectively).Increases in management influence 

on committee activities were reported by both management (1.0) and worker members (2.0).  Perceived 

worker awareness of the HSC increased by 1.3, and perceived worker confidence in the committee 

increased by 0.5 overall.  The degree to which language was a barrier to HSC participation increased by 

0.5 overall, and by 1.5 among worker members.   Half of all members stated that management 

demonstrated its support for the HSC by providing resources and time to complete committee activities 

pre-intervention, which increased by 38% post-intervention..  Three quarters of all HSC members 

indicated that management implements their recommendations, which remained unchanged pre- to 

post-intervention.  63% of members also stated that management provided reasons for not 

implementing HSC recommendations pre-intervention, with an increase of 25% post-intervention. 

In general, there were moderate positive changes in perceptions of HSC effectiveness, worker 

awareness, and management support from pre- to post-intervention. 
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Table 8: HSC member questionnaire results       

 

Total (n=8) 

 

Managers (n=4)  Workers (n=4) 

Mean (SD) scores* Pre 

Pre-Post 

Change 

 

Pre 

Pre-Post 

Change 

 

Pre 

Pre-Post 

Change 

Effectiveness in accident prevention 3.6 (1.5) 0.4 

 

3.5 (1.3) 1.0  3.8 (1.9) -0.3 

Effectiveness in problem identification 3.3 (1.7) 0.4 

 

2.8 (1.5) 1.5  3.8 (1.9) -0.8 

Effectiveness in problem correction 3.5 (1.6) 0.3 

 

3.3 (1.5) 0.5  3.8 (1.9) -1.0 

Effectiveness of communication to workers 2.5 (1.1) 1.6 

 

3.0 (0.8) 0.8  2.0 (1.2) 2.5 

Effectiveness of communication to management 2.6 (1.0) 1.0 

 

2.5 (1.3) 1.3  2.7 (0.6) 0.7 

Worker influence on HSC activities 3.6 (1.3) 0.4  4.0 (0.8) 0.8  3.3 (1.7) 0.0 

Management influence on HSC activities 3.3 (1.0) 1.4  3.5 (1.3) 1.0  3.0 (0) 2.0 

Worker awareness of HSC 3.8 (1.8) 1.3  3.8 (1.9) 1.3  3.8 (1.9) 1.3 

Worker confidence in HSC 3.0 (1.2) 0.5  3.0 (0) 0.3  3.0 (1.8) 0.8 

Worker comfort raising issues to HSC 2.9 (0.8) 0.5 

 

3.3 (0.5) 0.3  2.5 (1.0) 0.8 

Language barrier to HSC participation 3.9 (1.6) 0.5 

 

3.8 (1.9) 0.3  4.0 (1.4) 0.8 

Language barrier to raising issues to HSC 3.4 (1.7) 0.5 

 

3.8 (1.9) -0.5  3.0 (1.6) 1.5 

N (%)      

 

  

Management demonstrates support 50% 38% 

 

50% 50%  50% 25% 

Management implements recommendations always or 

sometimes 75% 0% 

 

100% -25% 

 

50% 25% 

Management provides reasons for not implementing 

recommendations always or sometimes 

63% 25%  100% 0%  25% 50% 

*Scale: 1=strongly disagree, 5 = strongly agree 
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HOT Observations 
677 observations were made using the HOT pre-intervention, while 501 were completed post-

intervention.  No large changes were seen in use of basic required PPE, except for a 13% increase in use 

of high visibility vests and jackets.  A general trend was seen of a decrease in exposurefor the majority of 

hazards assessed, including an 18% decrease in hazardous walking or working surfaces and a 14% 

decrease in the risk of being struck by objects.  A variety of positive changes were also seen in the use of 

PPE and controls.  These included a 76% increase in use of controls for hazardous energy (i.e. lock-out 

tag-out), a 42% increase in use of machine guarding, a 39% increase in PPE use for eye hazards, a 35% 

increase in use of controls for struck by hazards, a 16% increase in use of respiratory protection, and a 

14% increase in use of hearing protection.  Overall, observed exposures tended to decrease from pre- to 

post-intervention while observed PPE and control use increased. 

Table 9: Use of basic required PPE   

 

n 

Pre/Post 

Pre  

# (%) 

Pre-Post 

change 

Hard hat 674/497 558 (83) -4% 

Safety glasses 654/497 513 (78) 1% 

High visibility clothing 674/497 142 (21) 13% 

Work boots 583/496 582 (99.8) 0.2% 

 

Table 10: Hazard presence and hazard-specific PPE and control use 

 Hazard presence  PPE/control use* 

 n  

Pre/Post 

Pre 

# (%) 

Pre-Post 

Change 

 n  

Pre/Post 

Pre 

# (%) 

Pre, Post 

Change 

Falls 677/499 120 (18) -7%  119/54 100 (84) -3% 

Noise 677/499 478 (71) -4%  331/293 196 (59) 14% 

Eye Hazards 677/500 198 (29) 1%  193/150 109 (56) 39% 

Dust/fume 677/500 190 (28) -4%  185/119 66 (36) 16% 

Struck by objects 677/501 157 (23) -14%  153/46 16 (10) 35% 

Traffic/vehicles 677/501 239 (35) -6%  230/145 16 (7) 3% 

Hazardous energy 677/501 31 (5) 2%  9/33 0 76% 

Machines 677/501 125 (19) -1%  66/89 29 (44) 42% 

Working surfaces 555/501 205 (37) -18%  NA NA NA 

Lacerations/abrasions 677/501 258 (38) 3%  251/203 222 (88) 6% 

Repetitive motion 677/501 440 (65) 6%  NA NA NA 

Lifting 677/501 153 (23) 0%  NA NA NA 

Awkward postures 676/501 456 (68) -1%  NA NA NA 

Vibration 677/500 297 (44) 2%  82/181 21 (26) -7% 

*other than basic required PPE       
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Industrial hygiene measurements 
59 full shift personal noise measurements were  made pre-intervention, and an additional 53 

measurements were made post-intervention (Table 11).  The mean pre-intervention noise exposure was 

81.9 dBA, with 19% of samples being over the PEL-TWA of  dBA.  Post-intervention, mean exposure was 

80.8 dBA, with 17% over the PEL.  At post-intervention, 89% of individuals exposed over the PEL 

reported wearing hearing protection.  There were 63 full shift personal samples collected for total 

particulate and metals concentrations pre-intervention, and 62 post-intervention.  Geometric mean 

total particulate concentrations were0.38 mg/m3 pre-intervention and 0.32 mg/m3 post intervention.  

2% of samples were over the PEL of 10 mg/m3 pre-intervention, while 5% of samples were over the PEL 

post-intervention.  All workers exposed at total particulate levels exceeding the PEL reported wearing 

respiratory protection.  Most samples were well below the PELs, and even below limits of detection for 

the 13 metals analyzed.  However, 5% of pre-intervention samples exceeded the lead PEL-TWA of 0.05 

mg/m3, while 2% of post-intervention samples exceeded the PEL (Table 12).  The majority of lead 

overexposures occurred in the burn area where workers were torch cutting, although one sample in the 

shear area adjacent to the burn area was also over the PEL.  Blood lead levels revealed overall low 

exposures as well.  Reflective of the few months prior to the test, mean blood lead levels measured at 

3.2 µg/dl in January 2010, 3.7 µg/dl in August of 2010, 4.3 µg/dl in January of 2011, and 3.9 µg/dl in 

October 2011.  Individuals with the highest measurements had levels at 12 µg/dl and 7µg/dl, well below 

the state limit of 40 µg/dl, and worked in very close proximity to the shredder equipment.  Carbon 

monoxide levels were found to be negligible compared to the 35 ppm PEL-TWA pre-intervention, and 

were thus not measured post-intervention.  In summary, the industrial hygiene measurements generally 

showed small reductions in exposures to noise and air contaminants. 
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Table 12: Lead exposures by work area 

 Pre-Intervention  Post-Intervention 

 

n GM GSD 

% 

over PEL 

 

n GM GSD 

% 

over PEL 

Burn 4 0.0065 20.9 2 (50%)  4 0.0195 4.6 1 (25%) 

Crane 4 0.0001 2.9 0%  3 0.0001 1.9 0% 

Maintenance 7 0.0005 2.2 0%  6 0.0007 3.0 0% 

NF1 8 0.0012 2.4 0%  6 0.0005 4.0 0% 

NF2 7 0.0004 1.9 0%  8 0.0005 6.4 0% 

Night 4 0.0007 4.6 0%  4 0.0007 3.2 0% 

Shear 6 0.0006 11.6 1 (17%)  4 0.0002 8.4 0% 

Shredder 13 0.0006 3.1 0%  15 0.0003 3.7 0% 

Yard 10 0.0003 3.7 0%  12 0.0002 2.9 0% 

     

 

    Total 63 0.0006 4.9 3 (5%)  62 0.0004 5.8 1 (2%) 

Table 11: Industrial hygiene measurements    

 

Pre-Intervention 

 

Post-Intervention  Change 

 

n Mean (SD)* 

% over 

PEL  n 

Mean 

(SD)* 

% over 

PEL 

Post 

PPE use 

(total) 

Post 

PPE use 

(over PEL) 

 

Change  

in mean 

Change 

in % over 

PEL 

Noise (dBA) 59 81.9 (8.4) 19% 

 

53 80.8 (9.8) 17% 77% 89%  -1.1 -2% 

Tot. particulates (mg/m3) 63 0.38 (3.6) 2% 

 

62 0.32 (3.9) 5% 77% 100%  -0.1 3% 

Carbon monoxide (ppm) 17 2.1 (1.9) 0%          

*Noise: arithmetic mean and standard deviation 

 Total particulates and carbon monoxide: geometric mean and standard deviation 
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Qualitative Observations 

Health and safety committee 

Following the training intervention, the committee focused on establishing policies and procedures 

common to effective HSC as recommended by the research team, and further defining and addressing 

the priorities identified in the training sessions.  This included: 

 Identification of priority health and safety issues:  In the HSC meeting following the training, 

the UW research team presented the results of the baseline health and safety assessment.  

From these results, the research team and the committee identified three priority issues: noise 

levels and use of hearing protection throughout the worksite, traffic safety, and projectiles from 

the shredder machinery into work areas.  

 Authorization of a traffic safety study:  As described above, the HSC agreed to pursue a traffic 

safety study conducted by UW College of Engineering traffic specialists.  This resulted in the 

committee’s first submission of a formal written recommendation to management.   

 Creation of a hazard reporting system:  In February of 2011, the HSC developed a system for 

worker reporting of hazards and other health and safety issues.  Reporting forms were available 

in both English and Spanish, and workers were given the option to remain anonymous.  Several 

forms were received in the first month after implementation of the system, and most workers 

reported that the issues had been addressed and corrected.  However, no forms were received 

after the initial implementation, and the system was rarely discussed. 

 HSC member inspection training:  In March 2011, the safety director designed and conducted 

hazard identification and inspection training for all HSC members.  The study staff attended 

these trainings, and provided interpretation for the training of Spanish speaking HSC members.  

The safety director then began to carry out regular walkthrough inspections, with the aid of a 

committee member.  After the first several weeks, inspections seemed to be taking place with 

increasing irregularity.  However, this was a positive step in involving worker members of the 

committee in health and safety activities outside of meeting times. 

 Development of a mission statement and charter:  In the spring of 2011, the HSC developed 

and adopted a committee mission statement as well as a charter outlining roles and 

responsibilities of committee members. 

 Development of a toolbox training program:  As described above, the committee 

commissioned the research team to develop health and safety training topics to be delivered to 

the workforce at departmental safety meetings.  HSC members reported that these meetings 
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have contributed to an “increase of health and safety awareness” as well as “raising the level of 

confidence of the HSC” among the workforce, which was a previously a common concern of 

committee members.  Some members also stated that leading these meetings has enabled 

them to “take more ownership” in their role as committee members. 

 Spanish language support:  At the request of the committee, the research team provided 

Spanish translation and interpretation for a variety of HSC and health and safety activities to 

promote involvement of the dual-lingual workforce.  This consisted of interpretation at 

committee meetings and departmental safety meetings and translation of committee 

documents.  In addition, study staff translated and distributed notices to employees from a third 

party contractor regarding the results of their state mandated hearing and blood lead tests. 

 

Committee members also described changes in the general functions of the HSC.  Supervisors expressed 

an increase in communication among team members; this is believed to have contributed to improving 

the HSC’s effort for “finding more creative solutions” and a “more unified effort to improve overall 

safety in the facility” compared to one year ago.   Both workers and supervisors see improvement in the 

group composition, the group is “more balanced” and members believed it has contributed to some 

positive changes in the HSC dynamics.  Members also felt the committee function improved 

“tremendously” and their increased involvement contributed to a less of a “finger-pointing group 

dynamics,” and were instead “working more as a team” through active participation during committee 

meetings.  Compared to the previous year, meetings are “more formal,” and the group has “issues to 

address and there is a work plan.”  The “increased communication, participation and interest among 

HSC members” has translated into HSC members being more willing to “express ideas.”  Members 

reported that the training intervention also helped the committee move to the “next level” and helped 

the team be “more focused” with a better sense of direction when addressing safety at work.   

 

After the training intervention, committee activities continued to be primarily led by the safety director, 

including leading meetings, preparing agendas, and recording minutes. Segregation between workers 

and managers and Spanish and English speakers also continued, but, in part due to interpretation during 

meetings, there was considerably more interaction between members than before the training.  HSC 

members also commented on the persistence of the language barrier, acknowledging that some 

members “are unable to fully express their opinions” except when an interpreter is available.  Without 
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the use of an interpreter, some committee members feel that “there is still not enough interaction 

among HSC members,” and that there is still a divide because “the language barrier is hard.” 

 

Throughout the study duration, a genuine effort by HSC members, the union, and management to work 

together to improve the overall health and safety at the worksite was observed.  However, some 

difficulties were encountered in maintaining HSC activity and progress throughout the study period.  

Time commitments of the committee during hours of operation were a constraint that conflicted with 

production, leading in several instances to the cancellation and or postponement of monthly meetings 

and scheduled trainings.  Management attendance as well as union representation during these 

meetings was inconsistent.  The implementation and follow-through of safety activities was a challenge, 

such as with the traffic safety recommendations and recommendations to amend the shredder 

projectile hazard.  Some members expressed frustration that management had not taken a more active 

role in supporting the efforts of the HSC or “taking it more seriously and giving the HSC the importance 

that it deserves.”  Many voiced doubt that there was potential to have any influence on health and 

safety due to lack of support from upper management. One positive action taken, however, was the 

management’s implementation of a new requirement for twice-monthly departmental safety meetings 

in January 2011. These meetings have been occurring fairly regularly, and have been a useful forum for 

the HSC to discuss their activities and to solicit input on health and safety from the workforce, as well as 

to deliver the toolbox trainings. 

 

At the HSC meeting in October 2011, the safety director announced his departure from the company 

and the intention of the company to seek a replacement in the future.  Following this announcement, 

some of the committee members expressed concerns regarding the continuation of HSC activities and 

worker representation on the committee.  However, committee meetings have continued under the 

leadership of the environmental engineer who is now also acting as the site’s safety director.  It also 

appears that the committee elections held in January 2012 were met with more enthusiasm than prior 

to the training intervention, as multiple workers volunteered resulting in a proper election of new HSC 

members.   

 

General health and safety environment 

Changes among the general workforce in relation to health and safety were also observed during the 

study period.  For instance, awareness of the HSC and its work grew among SMR workers, as well as 
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health and safety related interactions between committee members and workers.  The increased 

visibility of the HSC throughout the worksite, particularly due to their involvement in departmental 

safety meetings, contributed to an “increasing the credibility of the HSC” among workers.  In addition, 

some expressed that the training provided the “needed guidance” for linking “commitment to action” by 

influencing supervisors “to be more involved around safety issues.”  At the end of the study period, 

many had perceived an overall “increase on safety awareness among yard workers," including increased 

use of PPE such as hearing protection and reflective clothing. 

 

Some challenges to health and safety at the worksite persisted, however, despite the accomplishments 

of the committee.  One of the most commonly cited frustrations was the communication barrier due to 

the multi-lingual nature of the workforce.  Some pointed out that “trying to get everybody on board to 

convey the importance of safety is always difficult,” especially when “supervisors do not speak the 

language the majority of the workers speak.”  Furthermore, some workers stated they were hesitant to 

raise health and safety issues for fear of being treated as “difficult” by management and supervisors.  

Workers also frequently expressed that they perceived management to be more concerned with 

production than with safety. In addition, many discussions observed on site involved blaming individuals 

for health or safety incidents or problems.  This was particularly interesting given that safety climate 

scores were moderately high among workers.  It is unclear if this discord was a result of questionable 

validity of the survey instruments used to measure health and safety performance in that particular 

environment, or if the workers expressing such frustrations were not representative of the rest of the 

workforce.  
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Conclusions and Recommendations  
 

Overall, several positive outcomes were observed following the implementation of the HSC training 

intervention.  These included notable accomplishments of the committee, such as the development of a 

mission statement and charter, writing formal recommendations to management, and establishing an 

approach to regularly engage the workforce through the departmental safety meetings.  Function within 

the HSC also improved, including dual-lingual communications enabling enhanced collaboration among 

members, more focused direction for health and safety actions, and higher levels of engagement and 

participation among worker members on the committee.  Changes seen within the large workforce 

included trends of decreasing hazards and exposures and increased use of PPE, a decrease in self-

reported injuries, an increase in awareness of and reporting to the HSC, and a decrease in the degree to 

which language was a barrier to raising health and safety issues.  It was somewhat concerning that these 

changes were not apparent in the results of the questionnaires, particularly in safety climate, JCQ-

derived indicators, and perceived effectiveness of and confidence in the HSC.  However, the positive 

impacts observed and reported overshadow this lack of quantitative change.  

 

The committee faced a variety of challenges throughout the study period, including the continuing 

language barrier and variable levels of observable management support for health and safety and HSC 

activities.  Without the ongoing assistance of the UW team, it is unclear if the committee would have 

made the achievements it did with the intervention alone. There was worry that momentum from the 

training intervention and subsequent committee growth would be suppressed.  Indeed, HSC meetings 

were frequently cancelled or rescheduled due to production pressures, and it was only with persistent 

pressure from the study staff that the committee continued to meet regularly and undertook many of 

the projects recommended. The study staff was also instrumental in promoting teamwork and 

participation after the training by providing interpretation and facilitating some meeting activities. It 

may be that the presence of an advocate (i.e. a safety director, upper management representative, or 

union representative) for the HSC may be particularly useful when developing and improving committee 

effectiveness. 

 

Similar interventions for HSCs may provide benefits in health and safety for other worksites.  Based on 

what was learned throughout the study period, the following is recommended for optimizing HSC 

function in addition to the current Washington State requirements: 
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 Committee composition:  For effective committee functioning, it is vital that the committee is 

representative of the workforce.  Ensure adequate representation of all work 

departments/areas on the committee.  It is also helpful to have a committee that reflects the 

demographics of the worker population to facilitate any multi-lingual communications.  In 

efforts to promote worker-member participation and to foster open expression of opinions 

without fear of repercussions, it may be useful to minimize upper management presence on the 

committee and to encourage union involvement with the committee (i.e. shop steward, 

members or other union representative). 

 Committee function:  In order to maximize group functioning and HSC effectiveness, it is 

important to establish clear expectations and procedures for committee work.  Develop a 

written mission statement for the HSC, as well as a charter identifying member roles and 

responsibilities.  In addition, consider utilizing work plans to outline timelines, necessary steps, 

and key personnel to accomplish HSC priorities and health and safety issues.   Formal written 

communications to management are also useful tools for recommending health and safety 

improvements and establishing accountability for their completion.  

 Meetings and logistics:  Consistency is another important aspect for effective committee 

functioning.  Conduct HSC meetings in a space where interruptions are unlikely.  In addition, 

schedule meetings regularly and minimize rescheduling due to production pressures or other 

issues.  It may also be necessary to allow for additional time outside of meetings for necessary 

committee activities (i.e. committee member trainings, walkthrough inspections, accident 

investigations).  Also important is to ensure that all HSC meetings and communications are 

multi-lingual, as necessary 

 Workforce engagement:  As the goal of an HSC is to provide employees a voice in health and 

safety matters, committee activities should promote worker engagement.  Make all HSC 

materials available to the workforce (i.e. agendas, minutes), and provide translated materials as 

appropriate.  It may be effective to have committee members lead some health and safety 

activities such as departmental safety meetings or trainings.  A method for workers to report 

hazards can also be a helpful way to connect the workforce to the HSC, and is also useful in 

calling attention to issues that the HSC can address. 

 

In this particular worksite, the development of a model HSC was observed to give rise to a variety of 

positive effects throughout the company.  This indicates that given some support and guidance, HSCs 
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can facilitate worker involvement in health and safety and make a positive impact on health and safety 

conditions.  However, it is unclear if the changes made will be sustainable without involvement by the 

research team, what level of effort would be needed to produce similar changes elsewhere, and if the 

magnitude of change was sufficient to have lasting and significant impact on overall health and safety.    
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