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ABSTRACT 
The Electric Power Research Institute (EPRI) occupational exposure database project aims to 
build on previous research done in the area of occupational exposure assessment by collecting 
information on chemical, physical, and biological exposures not addressed in earlier efforts. The 
major focus of the overall pilot project is to describe current exposure assessment practices in the 
electric power industry and the methods companies currently use to store and process data. The 
project objectives include defining of current industry practices in quantitative exposure 
assessment, review of best practices for electronic capture of industrial hygiene data collection 
and coding, evaluation of commercially available industrial hygiene exposure databases, and 
development of technical specifications for an industry-wide occupational exposure database. 
This technical update describes the development of a survey to assess current industrial hygiene 
data collection, management, and use and also reviews current recommendations for 
occupational exposure databases. 
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1  
INTRODUCTION 

Background 
The electric power industry aims to maintain a balance between safety and health resources and 
business needs.  Exposure databases have potential for financial savings by decreasing exposure 
monitoring, reducing the number of workers wearing personal protective equipment and 
streamlining analysis and reporting of industrial hygiene data. A substantial challenge in 
occupational health, not unique to the electric power industry, is to create a sustainable 
mechanism for exposure assessment.  

This pilot project aims to build on previous EPRI and industry experience in occupational 
exposure assessment, such as hexavalent chromium and other metals in welding fumes, by 
expanding research to focus on other chemical, physical and biological exposures. The major 
focus of this project is to describe current exposure assessment practices in EPRI member 
facilities and the methods companies use to store and process data. The combination of this 
information with previous EPRI experience will allow us to create specifications for an exposure 
data management system that could be used at these facilities.  

Objectives 
To complete this project, a number of objectives were established: 
 

• Define current industry practices in the following areas in qualitative and quantitative 
exposure assessment, management of exposure, job description, and work process data, 
and use of quantitative or qualitative exposure data for work planning activities 

• Review of best practices for industrial hygiene data collection and coding 
• Define specific exposure database needs of member organizations 
• Develop data dictionary and functionality characteristics of a database meeting the needs 

of EPRI member organizations 
• Evaluate currently available exposure database solutions to determine whether they meet 

the needs of EPRI member organizations 
• Recommend a path forward for implementation of an exposure database system for EPRI 

member organizations  

Methods 
To define current industry practices, we conducted phone interviews with key electric power 
industry industrial hygiene professionals to develop an email survey for distribution to industrial 
hygienists and environmental, health, and safety departments at electric utilities, including EPRI 
member organizations. More detail on the contents and rationale supporting the email survey are 
presented in Chapter 2. The results from the email survey will allow us to define current industry 
practices in terms of exposure assessment, data collection and storage, and uses of exposure 
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assessment data. This will allow us to best determine the needs of the electric power industry and 
help ensure the success of an industry-wide exposure database. 
 
A review of best-practices was conducted through a search of published literature, presented in 
Chapter 3. The focus of the review was on recommendations for the essential data elements that 
should be collected and stored with exposure measurements.  
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2  
CURRENT ELECTRIC POWER INDUSTRY PRACTICES 
FOR INDUSTRIAL HYGIENE DATA COLLECTION, 
MANAGEMENT AND USE 
After conducting telephone interviews with key electric power industry industrial hygienists, we 
developed an email survey to assess current industry practices in industrial hygiene data 
collection, data management, and use of data. In addition, we asked questions to help define the 
critical features of an industry-wide exposure database, sections of which are described below. A 
full version of the questionnaire is included in Appendix A.  

Email Survey Description 

Individual Respondent and Facility Background Information 
The email survey contains a number of questions to determine the job function and tenure of the 
respondent completing the questionnaire as well as the type and size of the company including: 
 

• Description of main job (e.g., industrial hygienist, safety professional, manager, etc.) 
• Number of years worked in a health and safety capacity at the company 
• Staff size of health and safety department at the company in terms of industrial hygienists 

and safety professionals 
• Types of work environments for which the respondent has responsibility (e.g., 

generation, transmission, distribution, etc.) 
• Types of power generation methods for which the respondent has responsibility (e.g., 

coal, natural gas, hydroelectric, etc.) 
• The number of employees in all locations in the company 

 

Industrial Hygiene Data Collection 
This section of the survey focuses on the number and types of industrial hygiene samples that are 
collected at the respondent’s company in a typical year including: 
 

• Number of personal chemical exposure samples 
• Number of noise dosimeter samples 
• Number of different workers sampled for chemical and noise exposures 
• Percentage of industrial hygiene samples related to routine and outage work 
• Types of air samples collected in terms of personal and area samples 
• Percentage of industrial hygiene samples collected by company personnel and contract 

industrial hygienists 
• Number of personal samples collected for various chemical agents (e.g., asbestos, silica, 

chromium, etc.) 
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• Number of other types of samples collected such as noise, EMF, and heat stress  
 

Industrial Hygiene Data Management 
This section of the survey focuses on how the respondent’s company currently manages 
industrial hygiene data. The section contains different logic or survey paths for respondents who 
only collect hard copy data and those who enter their data in an electronic system. For those 
using an electronic system, either for some or most of their data, the survey includes questions on 
the following: 
 

• The number of years worth of industrial hygiene data that are entered into their current 
electronic system 

• The approximate number of samples contained in their current electronic system 
• The types of industrial hygiene data entered into their current electronic system (e.g., 

chemical air samples, noise samples, wipe samples, EMF samples, etc.) 
• Whether samples collected by outside personnel such as industrial hygiene consultants 

are entered into their current electronic system 
• Whether their current electronic system is a stand-alone system or whether it is 

networked across the department, site, or corporation 
• The degree of integration of their current electronic system in terms of connections with 

personnel, occupational medicine, safety and health training, or other facility databases 
• Whether their current electronic system is a commercial package or custom-built 

application and follow-up questions for each of these options 
 
For those respondents who have not implemented an electronic system, the survey includes a 
question to identify the perceived implementation barriers at the facility. 
 

Industrial Hygiene Exposure Assessment and Data Analysis 
This section of the survey focuses on how industrial hygiene data is used at the respondent’s 
facility regardless of whether an electronic system has been implemented. Answers to questions 
in this section will help determine the necessary functionality of an industry-wide database in 
terms of reporting and data analysis. The section includes questions on: 
 

• The types of reports or data analyses generated at the facility such as employee 
notification reports, average exposure by chemical agent or job title, and more 
sophisticated analyses such as process control statistics or control banding analyses 

• The specific uses of industrial hygiene data analyses and reports at the facility such as 
compliance with regulations, establishing medical surveillance or personal protective 
equipment requirements, or benchmarking against other internal or external facilities 

 

Industry-Wide Database Features 
This section of the survey focuses specific features of a potential industry-wide database and 
their importance to the respondent including: 
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• Rating of specific data fields in terms of their importance for inclusion in an industrial 
hygiene database 

• Rating of specific database features such as ability to transfer data, ability to link the 
database to other facility databases, ease of data entry, and data analysis capabilities in 
terms of their importance in adopting an industrial hygiene database 

• Rating of specific reporting and analysis capabilities such as employee notification of 
sampling results, periodic sampling reports by chemical agent or job title, and statistical 
analysis in terms of their importance in adopting an industrial hygiene database 

• Types of data that would likely be entered into an exposure database (e.g., chemical 
samples, noise samples, wipe samples, etc.) 

• Whether the respondent would use an industry-wide database if it was available 
• The biggest concerns regarding the implementation of an industry-wide database 
• How an industry-wide database would help the respondent 

 

Email Survey Administration 
In the first phase, this email survey will be electronically administered with invitations sent 
directly by EPRI staff to all EPRI OHS program member companies in December 2011. Anyone 
defining themselves health and safety representatives for their company will be eligible to 
complete the survey. Every effort will be made to ensure that each company only receives one 
invitation to respond. The names and companies of individuals completing the survey will be 
optional. Internet protocol (IP) addresses of respondents will be collected to prevent duplicate 
questionnaires.  Periodic review of responses will be made and up to three notices will be sent 
within the 1st quarter of 2012.  In subsequent rounds of the survey, a wider audience will also be 
sent the survey to gain a broader snapshot of exposure data and handling practices in the electric 
power industry.  
 

Email Survey Results 
This email survey results will be presented in the final report for this project. 
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3  
BEST PRACTICES FOR INDUSTRIAL HYGIENE DATA 
MANAGEMENT 
The primary goal of this project is to develop specifications for an efficient data collection and 
management system that encourages aggregate analyses and identification of predictive factors 
to aid in the development of prevention and control strategies. First and foremost, this system 
must be useful for individual industrial hygienists in the electric power industry. As such, this 
system should be designed around the confines of traditional exposure assessment and give 
industrial hygienists a better understanding of worker exposures to chemical, physical, and 
biological agents. This process allows for more efficient and effective risk management. The 
American Industrial Hygiene Association (AIHA) has thoroughly documented the best practices 
for exposure assessment as outlined below [1].  
 
• Start: Establish the exposure assessment strategy 
• Basic Characterization: Gather information to characterize the workplace, work force, and 

environmental agents.  Understand the tasks performed and controls in place. 
• Exposure Assessment: Should include dates, name of the industrial hygienist, similar 

exposure groups (SEGs), exposure controls in place, exposure rating, health effects rating, 
uncertainty rating, and acceptability judgement 

• Further Information Gathering: Implement prioritized exposure monitoring or the collection 
of more information on health effects so that uncertain exposure judgments can be resolved 
with higher confidence. 

• Health Hazard Control: Implement prioritized control strategies for unacceptable exposure. 
• Reassessment: Periodically perform a comprehensive re-evaluation of exposures. Determine 

whether routine monitoring is required to verify that acceptable exposures remain acceptable. 
• Communications and Documentation: Reports and records are needed to ensure workplace 

findings are effectively communicated.  
 
This systematic approach will generate large amounts of data, especially when collecting 
information that characterizes the workplace, work force, and the environmental agents. An 
appropriately designed electronic database should assist an industrial hygienist with all steps in 
the exposure assessment process. However, careful consideration of how the data will be used is 
required when designing and implementing an exposure database to ensure appropriate 
collection and organization of information. There have been numerous recommendations on the 
appropriate data elements that should be included in occupational databases.  This chapter will 
review those recommendations.  
 
Results of occupational exposure measurements are affected by many factors, including 
measurement duration, location of measurement, and measurement strategy.  Key information 
and data elements that provide an understanding of raw numbers within a specified context aids 
interpretation and value of the data [2]. In addition, future uses of industrial hygiene data in 
epidemiology studies require documented methods and strategies of data collection to allow 
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interpretation of exposures across large cohorts of workers. The American Conference of 
Governmental Industrial Hygienists (ACGIH) and AIHA formed a Joint Task Group on 
Occupational Exposure Databases to enumerate a standardized list of data elements, uniformly 
defined to minimize misunderstandings, that are fundamental to an occupational exposure [3]. 
The primary goal of these recommendations was to define exposure-related variables with 
precise definitions to allow and encourage aggregate analyses of exposure data across work-sites 
and industries.  For simplicity, the data elements that were developed by this Task Group as 
important information that should be collected during any exposure assessment were organized 
into 13 data groups, summarized below in Table 3-1.  The Task Group identified both essential 
and optional data elements.  Essential elements were considered those variables necessary to aid 
data usage and to understand and control exposure levels and their variability. Optional elements 
pertained to site-specific aspects not common to all databases, or non-essential to pooled uses of 
data.  Each data group contains elements or variables logically associated. The Task Group 
recommendations were peer-reviewed by a wide range of experts to ensure their feasibility and 
flexibility to match the needs of different data collectors and users.  

Table 3-1 
AIHA-ACGIH Joint Task Group Recommended Data Groups [3] 

Data Group Summary Contents 
A. Facility/Site Information Basic descriptive information regarding the facility or site. 
B. Survey Tracking Information Summary survey identification and tracking information. 
C.  Work Area Information Information about the area(s) where the exposure 

measurements /assessments were performed (location, 
type, ambient conditions). 

D. Employee Information  Information about the employee(s) whose exposure was 
assessed/measured, nature of job, exposure groups 

E. Process and Operation 
Information 

Information about process(es), operation(s), exposure 
source(s). 

F. Chemical Agent Information Information about the chemical agent(s) monitored. 
G. Exposure Modifier Information Information about modifiers of exposure 

(representativeness, pattern, frequency, work load). 
H. Sample Information Information about the sample(s) (reason, date, duration, 

type). 
I. Sampling Device Information Information about the sampling device used. 
J. Engineering Controls 

Information 
Information about engineering controls (type, condition, 
usage). 

K. Personal Protective Equipment 
Information 

Information about respirators; gloves; protective clothing; 
hearing, eye, face, and foot protection. 

L. Chemical Exposure Results Concentration measured, TWA estimates, limit of detection. 
M. Noise Exposure Results Noise exposure estimates (frequencies, intensities, 

intermittences).  
 
Collaboration between the Task Group and the Working Group on Exposure Registers (WG) 
created by the European Foundation for the Improvement of Living and Working Conditions 
were established in effort to promote harmonized data between countries. The WG identified and 
recommended key categories of information and the data elements, which would constitute the 
core information for the storage, and exchange of workplace exposure measurements on 
chemical agents [2]. Ten key categories along with data elements, shown below in Table 3-2, 
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were identified by the WG to facilitate development of exposure data collection forms and 
databases, and assist retrieval, analysis, and exchange of exposure information. 
 
The goal of the US Task Group and the European WG was to ensure that both quantitative data 
and complementary information about determinants of exposure are collected in a standardized 
fashion across different work sites, companies, agencies, and other institutions.  Accordingly, 
data can be utilized in risk assessment, surveillance, epidemiologic research, and benchmark 
development.  WG generated 34 data elements as compared to approximately 80 essential data 
elements established by the Task Group.  However, both the US and European data elements 
were established with sufficient flexibility, which allows for inclusion of other data elements in 
individual databases for better interpretation of data based on those needs and resources [2;3]. 
 
In 1993, Gomez described the rationale and strategy to develop a national occupational exposure 
databank to strengthen exposure assessment for successful continuity in research, 
epidemiological investigations, surveillance, and policy and program design and evaluation [4].  
Accurate capturing and coding of information, which describes the exposure determinants of the 
raw exposure measurements, play a pivotal role in the development of a database.  The utility of 
the database is greatly increased when methods are implemented for systematically coding 
information.  For example, workers may be aggregated by a variety of characteristics, with job 
title, work area, and task.  Loomis et al. illustrated the challenges that surface when organizing 
and classifying work history data [5].  Job titles are an essential descriptive component that 
provides information about exposure to hazards in the workplace.  In order to effectively use job 
title as a surrogate for specific exposures, homogenous exposure groups or similar exposure 
groups must be identified and subsequently aggregated.   
 
Similar exposure groups (SEGs) are created to circumvent the practical challenges and temporal 
variability in measuring exposures of every worker [6]. The SEG concept groups workers based 
on similarities of agents used and tasks performed so that characterization of exposure is 
representative of everyone in the group. Suggested strategies for SEGs include classifying by 
task, process, and/or environmental agent. Data aggregation becomes even more difficult when 
considering jobs with a high proportion of non-routine work tasks such as construction, 
maintenance, and cleanup workers. For these types of jobs, it has been recommended to create 
task lists and classify exposure assessment activities by task [7;8]. 
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Table 3-2 
Key Categories and Data Elements Identified by the European WG [2] 

Category Definition Data Element 
Premises Any place including any installation on 

land, any offshore installation, any tent or 
movable structure, a vehicle, any vessel, 
aircraft, or hovercraft where an economic 
activity is undertaken 

Name of the premises (occupier) 
Address 
Economic activity (code) 
Size of enterprise: small, medium, or large 

Workplace The defined area or areas in which the 
monitored worker’s activities are carried 
out 

Department 
Work area 
Process (free text) 
Process code 

Worker activity The profession, job, and work tasks 
associated with the monitored worker 

Profession/occupation (free text) 
Profession/occupation code (ILO code) 
Job title 
Tasks (code) 

Product The description of any commercial 
product, any chemical intermediate, or 
any by-product which contains the 
chemical agent monitored 

Product Identifier 

Chemical agent Any chemical element or compound, on 
its own or admixed as it occurs in the 
natural state or as produced by any work 
activity, whether or not produced 
intentionally and whether or not placed on 
the market. 

Name of the substance (agent) measured 
CAS no. 
EEC no. 

Exposure 
modifiers 

The workplace factors that are likely to 
influence an exposure measurement 
result. 

Exposure Pattern • Continual 
• Intermittent 
• Occasional 

Pattern of control • Full contaminant 
• LEV 
• Segregation 
• Dilution ventilation 
• Other 

Measurement 
strategy  

The type of air sampling approach used to 
obtain the quantitative exposure 
measurement result. 

Representative survey 
Worst-case survey 
Other types of survey 

Measurement 
procedure 

The procedure for sampling and analyzing 
one or more chemical agents in 
workplace air, including storage and 
transportation 

Sampling: 
Date of sampling  
Sample No. (reference No.) 
Sampling device (code) 
Type of sample: Personal, Fixed Point, 
Source 
Sampling times (24-hour clock) 
Duration of sampling (minutes) 
Duration of exposure (minutes) 
Sampling method (code) 
Analytical : Analytical method (code) 

Results The quantitative airborne concentration of 
a chemical agent in workplace air 

Measured concentration 
Unit (mg/m3, ppm, etc.) 
Sample status: associate sample, single 
sample 

Reference  Report Reference 
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4  
FUTURE WORK 
Using information gained from survey responses on current exposure assessment practices and 
the methods companies use to store and process data in the electric power industry, we will 
develop specifications which include a data dictionary and functionality characteristics for an 
exposure database for the electric power industry.  The data dictionary will include 
recommendations for coding specific data elements such as job title, job task, and exposure 
control measures to allow for future industry-wide data analyses.  The specifications will be 
compared against commercially-available exposure databases to determine whether they meet 
the needs of the power industry.  Based on this evaluation, we will provide recommendations on 
a path forward for the implementation of an exposure database system for the electric power 
industry in a future final report. 
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Are you a health and safety representative for your company? 

Survey Eligibility Question. / 0
nmlkj 1 2
nmlkj
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How would you describe your main job? 

How long have you been employed in a health and safety capacity at this company? 

Approximately how many of each of the following health and safety personnel are 

employed by your corporation? (in all locations) 

Which of the following work environments do you have responsibility for as part of your 

job? (check all that apply) 

Background Information
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If power generation, which of the following generation methods does your health and 

safety job cover? (check all that apply) 

Approximately how many employees does your company have? (in all locations) G L I ; 2 = / / 0
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In a typical year, about how many PERSONAL chemical exposure IH samples are collected 

at your company? 

In a typical year, about how many noise dosimeter samples are collected at your 

company? 

In a typical year, about how many different workers are sampled using personal (breathing 

zone) chemical exposure samples? 

In a typical year, about how many different workers are sampled using noise dosimeter 

samples? 

Industrial Hygiene Data Collection
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For a typical year, please estimate the percentage of your company's IH samples (both 

chemical and noise) that are related to the following types of work. 

For a typical year, please estimate the percentage of your company's chemical hazard 

assessment IH samples for each category below. 

For a typical year, please estimate the percentage of IH samples (both chemical and noise) 

at your company are collected by individuals in the following categories.  
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For a typical year, please estimate the number of personal industrial hygiene samples 

collected at your company for each of the following agents.  

For a typical year, please estimate the number of samples collected at your company for 

each of the following physical agents.  

W X Y X W X X Y Z W Z X Y [ W \ [ W? 2 9 3 ; M 8 0 9 H D 1 E S J
nmlkj nmlkj nmlkj nmlkj nmlkj] ^ _ ` ^ a b ^
nmlkj nmlkj nmlkj nmlkj nmlkjS 2 3 ; 7 8 0 9
nmlkj nmlkj nmlkj nmlkj nmlkjB : ; : @ 3
nmlkj nmlkj nmlkj nmlkj nmlkjO 4 0 / 6 : @
nmlkj nmlkj nmlkj nmlkj nmlkjS 3 7 L : 8 L
nmlkj nmlkj nmlkj nmlkj nmlkjS A 4 2 L : 8 L
nmlkj nmlkj nmlkj nmlkj nmlkjc / 3 7
nmlkj nmlkj nmlkj nmlkj nmlkjF 3 6 > 3 6 / 0 /
nmlkj nmlkj nmlkj nmlkj nmlkjd / 4 = ; ; : 8 L
nmlkj nmlkj nmlkj nmlkj nmlkjF / 4 @ 8 4 =
nmlkj nmlkj nmlkj nmlkj nmlkjd / 6 e / 6 /
nmlkj nmlkj nmlkj nmlkj nmlkjE 9 A / 4 E 4 > 3 6 : @ B 2 ; P / 6 9 0
nmlkj nmlkj nmlkj nmlkj nmlkj5 0 2 @ = 3 6 3 9 / 0
nmlkj nmlkj nmlkj nmlkj nmlkjd : 2 3 / 4 2 0 2 ; 0 H L 2 ; 7 f N 3 @ 9 / 4 : 3 f/ 6 7 2 9 2 g : 6 0 J nmlkj nmlkj nmlkj nmlkj nmlkj

W X Y X W X X Y Z W Z X Y [ W \ [ W1 2 : 0 / H 7 2 0 : L / 9 / 4 0 3 L I ; / 0 J
nmlkj nmlkj nmlkj nmlkj nmlkjG F V
nmlkj nmlkj nmlkj nmlkj nmlkjU V h F : @ 4 2 i 3 P /
nmlkj nmlkj nmlkj nmlkj nmlkj< / 3 9 0 9 4 / 0 0 H Q d K ? 2 4 2 9 A / 4 J
nmlkj nmlkj nmlkj nmlkj nmlkjj : N 4 3 9 : 2 6
nmlkj nmlkj nmlkj nmlkj nmlkj

A-8
0



Electric Power Research Institute (EPRI) Exposure Database ProjectElectric Power Research Institute (EPRI) Exposure Database ProjectElectric Power Research Institute (EPRI) Exposure Database ProjectElectric Power Research Institute (EPRI) Exposure Database ProjectT � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � �  � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � 	 � � � � �  � � 	 � 	 � � � " � � � � � � � � � � 
 � 	 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � �
How does your organization currently store and retrieve IH data? 

Industrial Hygiene Data Management
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How many years of IH data are in your current electronic data system? 

Approximately how many IH samples (noise and chemical exposure) are in your current 

electronic data system? 

Which types of IH data are currently entered into your IH data system? 

About Your Electronic IH Data System. / 3 4 0
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Which of the following chemical exposure and noise samples are currently entered into 

your IH data system?  

Which of the following best describes your current IH data system? 

Is your current IH exposure database system integrated with or connected to other data 

systems within your company? (Check all that apply) 
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Which of the following best describes your current IH data system? £ } � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � ~ � � � � � � � �
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What is the name or manufacturer of your commercial database system? 

About Your Commercial IH Data System� � � � � � �
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Which of the following best describes your custom-built IH data system? 

Who designed and built your custom IH electronic data system? 
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Why hasn’t your company adopted a electronic data system for your IH data? (check all 

that apply) 

Reasons an Electronic System Has Not Been Adopted
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What types of reports or data analyses do you generate with your IH data? (Check all that 

apply) 

IH Exposure Assessment and Data Analysis
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In general, how are the analyses or reports of your IH data used at your company? (check 
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Please rate the following data fields on their importance for inclusion in an industrial 

hygiene database. 

Industry-Wide Database Features
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How would you rate the following factors in terms of their importance in adopting an IH 

exposure database? 
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How would you rate the following reporting and analysis capabilities in terms of their 
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What types of data would you most likely enter into an exposure database?  

Would you use an industry-wide exposure database if available? 

Would you be willing to enter your exposure data into an industry-wide database 

developed and maintained by a non-profit industry research group such as EPRI 

(assuming appropriate security and privacy protections were in place)? 
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What would be your biggest concerns regarding the implementation of an industry-wide 

IH database? (check all that apply) 

Assuming an industry-wide IH database (IWD) currently existed where you could view 

exposure data by chemical agent, job title, or job task across the entire utility industry, 

please indicate your agreement with the following statements.  é ê ë ì í î ï ð ñ ò ó ô î ë õ õ ñ ò ó ô î ë õ õ ö î ë õ õ é ê ë ì í î ï ð ö î ë õ õ÷ ø õ ù ú ñ û ì ü ï ý ø õ ï þ ÿ õ ê ì� õ ê ê õ ë ô ó ó õ ó ó õ � þ ì ó ü ë õ ó ì �� � � � � � 	 � 
 � nmlkj nmlkj nmlkj nmlkj÷ ø õ ù ú ñ û ì ü ï ý ø õ ï þ ÿ õ� õ ê ê õ ë ê ô ë î õ ê ÿ ð ù � ô í ýó ô ÿ þ ï ò í î ë õ ó ì ü ë  õ ó � nmlkj nmlkj nmlkj nmlkj÷ ø õ ù ú ñ û ì ü ï ý þ ë ì � ò ý õ� õ í  ø ÿ ô ë � ý ô ê ô ê ì ô ó ó õ ó óþ õ ë � ì ë ÿ ô í  õ ò í  ì í ê ë ì ï ï ò í îõ � þ ì ó ü ë õ ó nmlkj nmlkj nmlkj nmlkj÷ ø õ ù ú ñ û ì ü ï ý þ ë ì � ò ý õý ô ê ô ê ì ø õ ï þ � ü ó ê ò � ðô ý ý ò ê ò ì í ô ï õ � þ ì ó ü ë õô ó ó õ ó ó ÿ õ í ê ô ê ÿ ð � ô  ò ï ò ê ð � nmlkj nmlkj nmlkj nmlkj÷ ø õ ù ú ñ û ì ü ï ý þ ë ì � ò ý õý ô ê ô ê ì ø õ ï þ � ü ó ê ò � ðë õ ó ì ü ë  õ ó � ì ë ü þ î ë ô ý õ ýõ � þ ì ó ü ë õ  ì í ê ë ì ï ó � nmlkj nmlkj nmlkj nmlkj÷ ø õ ù ú ñ û ì ü ï ý ò ÿ þ ë ì � õê ø õ � ü ô ï ò ê ð ì � ó ü � ó õ � ü õ í êò í ý ü ó ê ë ò ô ï ø ð î ò õ í õ ý ô ê ô ê ø ô êò ó  ì ï ï õ  ê õ ý � nmlkj nmlkj nmlkj nmlkj

� ë ò � ô  ð ì � û ì ë � õ ë ó
gfedc � ë ì ê õ  ê ò ì í ì �  ì í � ò ý õ í ê ò ô ï � ü ó ò í õ ó ó ò í � ì ë ÿ ô ê ò ì í
gfedc � ô ó õ ì � ü ó õ
gfedc ö � ò ï ò ê ð ì � ï ô û ð õ ë ó ê ì ó ü � þ ì õ í ô õ � þ ì ó ü ë õ ý ô ê ô
gfedc ù ê û ì ü ï ý í ì ê þ ë ì � ò ý õ ë õ ï õ � ô í ê ý ô ê ô � ì ë ü ó õ ô ê ÿ ð  ì ÿ þ ô í ð
gfedc � ê ø õ ë � þ ï õ ô ó õ ó þ õ  ò � ð �
gfedc
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Electric Power Research Institute (EPRI) Exposure Database ProjectElectric Power Research Institute (EPRI) Exposure Database ProjectElectric Power Research Institute (EPRI) Exposure Database ProjectElectric Power Research Institute (EPRI) Exposure Database Project¿ ´  ° � ¶ º ¹ À º ® ±  � ¯ ° Í ± ´ ¬ ± ¯ ¼ ¬ ± º » º ¼ ½ Á ¬ ± ¬ º ¹ ® ² ¹ ® Î ¬ ¶ ¾· À ¶ º ¹  ® ¬ ° º ±  ´ ¬  Á ± ´  ° ³ ²  À ¬ ± ¶ ² ±  À À ¼ ¬ ¼ Ä ¬ ®  ± ¶ º ¹ ® » º ¼ ½  ° ¶ Ð µ ¬  ½ º Á º Í ¯ � ¬ À º ® ² ¬ ° ³ ¯ ° Í ± ´ ¯ ² ± º ¶ º ¹ Ä ¶ ¼ ¯ ² ±  � ¬ ¾ « ¬µ º ¹ Á ³  ½ ½ ® ¬ » ¯  ± ¬ ¯ ± ¯ À ¶ º ¹ » º ¹ Á ³ À º ® µ  ® ³ º ¹ ® ¬ ¼  ¯ Á ¼ ¬ ² ²  Í ¬ ± º ± ´ ¬  ½ ½ ® º ½ ® ¯  ± ¬ ½ ¬ ® ² º ° ¯ ° ¶ º ¹ ® » º ¼ ½  ° ¶ ¾¿ ´ º ¹ Í ´ » º ¼ ½ Á ¬ ± ¬ Á ¶ º ½ ± ¯ º °  Á Ð µ ¬ µ º ¹ Á ³  ½ ½ ® ¬ » ¯  ± ¬ ¶ º ¹ ® °  ¼ ¬  ° ³ ¬ ¼  ¯ Á ¯ ° »  ² ¬ µ ¬ ´  Î ¬  ³ ³ ¯ ± ¯ º °  Á � ¹ ¬ ² ± ¯ º ° ² À º ® ¶ º ¹® ¬ Í  ® ³ ¯ ° Í ± ´ ¬ ¯ ¼ ½ Á ¬ ¼ ¬ ° ±  ± ¯ º ° º À  ° ¯ ° ³ ¹ ² ± ® ¶ Â µ ¯ ³ ¬ ¬ Ã ½ º ² ¹ ® ¬ ³  ±  Ä  ² ¬ ¾Ë Á ¬  ² ¬ À ¬ ¬ Á À ® ¬ ¬ ± º » º ° ±  » ± ¹ ² ³ ¯ ® ¬ » ± Á ¶  ± �  ° � ¶ � ¬ � � �  ¸ ¬  Á ± ´ ¾ º ® Í ¯ À ¶ º ¹ ´  Î ¬ � ¹ ¬ ² ± ¯ º ° ² ¾
What is your first name? 

What is your last name? 

What is your email address? 

In what geographic area is your company located? 

Survey Complete

55

66

55

66

55

66
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Electric Power Research Institute 
3420 Hillview Avenue, Palo Alto, California 94304-1338 • PO Box 10412, Palo Alto, California 94303-0813 • USA 

800.313.3774 • 650.855.2121 • askepri@epri.com • www.epri.com 

Export Control Restrictions 

Access to and use of EPRI Intellectual Property is granted 
with the specific understanding and requirement that 
responsibility for ensuring full compliance with all applicable 
U.S. and foreign export laws and regulations is being 
undertaken by you and your company. This includes an 
obligation to ensure that any individual receiving access 
hereunder who is not a U.S. citizen or permanent U.S. 
resident is permitted access under applicable U.S. and 
foreign export laws and regulations. In the event you are 
uncertain whether you or your company may lawfully obtain 
access to this EPRI Intellectual Property, you acknowledge 
that it is your obligation to consult with your company’s legal 
counsel to determine whether this access is lawful. 
Although EPRI may make available on a case-by-case 
basis an informal assessment of the applicable U.S. export 
classification for specific EPRI Intellectual Property, you and 
your company acknowledge that this assessment is solely 
for informational purposes and not for reliance purposes. 
You and your company acknowledge that it is still the 
obligation of you and your company to make your own 
assessment of the applicable U.S. export classification and 
ensure compliance accordingly. You and your company 
understand and acknowledge your obligations to make a 
prompt report to EPRI and the appropriate authorities 
regarding any access to or use of EPRI Intellectual Property 
hereunder that may be in violation of applicable U.S. or 
foreign export laws or regulations. 

The Electric Power Research Institute Inc., 
(EPRI, www.epri.com) conducts research and 
development relating to the generation, delivery 
and use of electricity for the benefit of the public.  
An independent, nonprofit organization, EPRI 
brings together its scientists and engineers as well 
as experts from academia and industry to help 
address challenges in electricity, including 
reliability, efficiency, health, safety and the 
environment. EPRI also provides technology, policy 
and economic analyses to drive long-range 
research and development planning, and supports 
research in emerging technologies. EPRI’s 
members represent more than 90 percent of the 
electricity generated and delivered in the United 
States, and international participation extends to 40 
countries. EPRI’s principal offices and laboratories 
are located in Palo Alto, Calif.; Charlotte, N.C.; 
Knoxville, Tenn.; and Lenox, Mass. 

Together…Shaping the Future of Electricity 

 

© 2011 Electric Power Research Institute (EPRI), Inc. All rights reserved. 
Electric Power Research Institute, EPRI, and TOGETHER…SHAPING THE 
FUTURE OF ELECTRICITY are registered service marks of the Electric 
Power Research Institute, Inc. 
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