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1. CHEMICAL PROTECTION PROGRAM OFFICE (CPPO) ACTIVITIES STATUS  

Due to the emergency take cover, and the activities necessary to secure the PUREX 
Tunnel 1 collapse, all field activities in AW and AP Farm were suspended.  The 
Chemical Vapor Solutions Team and its subcommittee meetings were cancelled.  
 
This week, many Vapor Project Team members, including the CPPO Manager, were 
developing the Comprehensive Vapors Action Plan Key Performance Parameters 
Contract Proposal.  
 
In March 2017, the CPPO performed a Vapors Communication Workforce Survey. A 
PowerPoint summary of the survey was attached to last week’s Weekly Report. The 
survey has been distributed and is attached to this week’s report.  The survey is the 
first in a series of planned activities to assess the effectiveness of vapors 
communications to the WRPS workforce, and to identify areas of improvement.  
 
Investigating further the effectiveness of vapors communications to the WRPS 
workforce, CPPO hosted a LEAN event this week on Effective Communication to the 
workforce.  The team was comprised primarily of bargaining unit personnel, 
Industrial Hygiene professionals, and members of the CPPO. The aim of the LEAN was 
to propose effective ways to deliver information, face to face, by Subject Matter 
Experts (SME)s and create a feedback loop to measure the effectiveness of the chosen 
approach.  The solution must be structured, sustainable, manageable, and viable long 
term.  The final debrief will occur this week. 
  
CPPO is completing the series of internal review meetings to finalize the external 
assessments recommendations table. The table compiles the over 320 
recommendations generated by the following external assessments: the National 
Institute for Occupational Safety and Health (NIOSH), Tank Vapor Assessment Team 
(TVAT), Office of Inspector General (OIG), Office of Enterprise Assessments (EA-32), 
Center for Toxicology and Environmental Health (CTEH), as well as the 
recommendations contained in the reports generated from the TVAT FY14-15 
activities.  

 

The CPPO tracks the vapors related communications it is asked to produce, and the 
communications it delivers. Table 1 (see below) represents the vapors-related 
information communications that the CPPO created, the products completed for the 
month of April, and the totals fiscal year-to-date. The increase in products completed 
and requested in April was largely driven by the CPPO team’s redacting AOP-15 
reports, preparing the VMDS data reports, and their subsequent upload to the 
Hanford Vapors website.  The difference noted between the products requested 
and products complete is a function of the time lag between actual completion of 
the product and the time it takes to complete the product count.  
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2. COMPREHENSIVE VAPOR ACTION PLAN Key Performance Parameters 
KPP 1. Communications  

 Chemical Protection Communication  
The CPPO Notebook published on May 11, 2017, is 
titled Status of cartridge testing conducted at AP, SY, A, 
BY, AN, AW, AX and AZ Farms.  To date, 8 recipients of 
the notebook indicated their intention to present the 
material to their staff. This week’s CPPO Notebook is 
titled Workforce – Vapors communications survey 
results.   
 
 
 

Key Performance 
Parameter 1 

Establish a 
comprehensive vapor 

management 
communication plan, 

engagement processes, 
and effectiveness 
measurements. 

Table 1. CPPO Vapors Information Products Completed and Requested 
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Hanford Vapors Website Updates 

The Hanford Vapors Website posted one item last week: 

 Vapors weekly update - May 11 - Hanford Vapors  
  

 PHOENIX 

Update: Currently managed by CPPO, the Data Explorer Phoenix team continues to 
work on Phase 2 tasks, solidifying changes and updates to the charts, labeling, and 
functionality of the landing screen and welcome pages. The team identified a set of 
specific updates for each chart, as well as creating a new waste disturbing chart. 
Identifying methods to access the Vapor Management Data System is an ongoing 
discussion, as is discussing recommendations for moving the Data Explorer to the 
cloud in order to support taking the program to the public.  

 

 CPPO Oversight and Tracking 

Website Statistics and Use  

The CPPO Notebook 
    

The CTEH Report, AY-102 to AP-102 Retrieval Data, Respiratory Cartridge Test 
Reports, and the EA-32 Report were the four CPPO Notebooks prepared and 
distributed in April. Notebook topics and their utilization by WRPS management is 
shown in Figure 1.   

The Notebook captures current topics of interest regarding vapors, and is 
distributed on a weekly basis to aid managers in communicating those issues to 
their staff.  Notebook use is tallied via email ‘voting’ responses to the distribution  

email.  This is a lagging indicator as the Notebook is often used several weeks after 
distribution, and data regarding the utilization of individual editions may change 
over time.  Based on self-report, the data-to-date continue to show an average of 16 
managers per week make use of the Notebook.  Since the beginning of the FY, the 
Notebooks have been used 245 times. 

https://hanfordvapors.com/vapors-weekly-update-may-11/
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WRPS Vapors Related Communications: Distribution and Trends 
 

Table 2 illustrates the total number of WRPS vapors-related communications 
provided to the workforce over the past three months and fiscal year-to-date.  This 
data includes all the distribution avenues captured and monitored by the CPPO.   

 

The data for April includes 182 vapors-related communication activities.  The 
utilization of the CPPO Notebook continues to be an important avenue for sharing 
vapors-related information, although the data-to-date indicate its use in April was 
slightly lower than previous months.  A substantial effort was undertaken in April 
to supply additional content for the Hanford Vapors website.  This is represented in 
the significant spike in material provided for website posts. 

 

Figure 1. CPPO Notebook Utilization 
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Table 2. Total WRPS Vapors-Related Communications Provided 
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3. KPPs 2 and 3. IH Technical Basis and IH Program 
 Develop New or Revised Chemicals of Potential Concern 
(COPC)/Occupational Exposure Limit (OEL) 

Update: TerraGraphics, teamed with Dade Moeller, was 
awarded a subcontract to revise and update RPP-22491, 
Industrial Hygiene Chemical Vapor Technical Basis and the 
related COPC list. The work scope is being refined, and the 
IH Tech Basis and the COPC is being revised. Currently, the 
subcontractor is completing the requirement and 
document reviews, documenting the GAP analysis for the 
revised technical basis, and creating the template for the 
tech basis revisions.    

 

 Institutionalizing the Vapors Program with the IH 
Program Requirements 

Update: WRPS also subcontracted the TerraGraphics/Dade Moeller team to 
develop an IH Program Manual focusing on Chemical Vapor Program aspects, as 
well as revising existing standards and implementation procedures. 
Recommendations from the Critical Assessment of the Technical Basis and 
Implementation of the WRPS Hanford Site Waste Tank Farm Industrial Hygiene 
Program report by the Center for Toxicology and Environmental Health (CTEH) are 
helping drive improvements in the WRPS IH program. The subcontractor 
submitted the initial outline for the manual to WRPS IH management for review.   

 

 Health Process Plan 

Update: PNNL Health Study Roadmap: A schedule for FY17 has been developed for 
the Health Process Project. Accomplishments:  

 Task 1: Schedule 

 Task 2: Establish Tank Operations Assessment Team.  
o An interim TOC Assessment Committee has been identified. A charter for the 

Assessment Committee is developed and in review. 

 Task 3: Establish an External Peer Review Health Panel.  
o Submitted the Draft External Review Recommendations. A meeting with Sr. 

management to finalize the membership in the Assessment Committee was held 
on March 14th. WRPS reviewed PNNL’s assessment team recommendations, and 
drafted a charter for membership and function. PNNL is in the process of 
reviewing and providing additional comments. 

 Task 4: Implement Routine Analysis and Screening Process for Updating   
COPCs.  

o An effort is underway to verify the flagged headspace data for series, duplicate, 
and distributed volume samples found in the Site Wide Industrial Hygiene 

Key Performance 
Parameter 2 

Maintain Industrial 
Hygiene Chemical Vapor 
Technical Basis and the 
chemicals of potential 

concern (COPC). 
Institutionalize a 

disciplined and rigorous 
process for updates to 
include new scientific 

findings and enhanced 
understandings of 

potential exposures. 
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Database (SWIHD). Series data would be added to obtain a result and could 
impact the maxima observed, whereas the other 
data types would not. 

 Task 5: Establish Acute/Transient and Chronic 
Exposure Action Levels.  

o Submitted nitrosamine and furan high priority 
OEL documentation to PNNL management for 
communications with WRPS.  

 Task 6: Evaluate Computational Approaches for 
Predicting Exposure and Delivered Dose. 

 Task 7: Database Implementation and 
Management.  

o Tested features on the site  

o Repaired bugs found during testing 

o Improved styling for the chemical dashboard 

o Updated recommendations data forms to match the final reports 
 

 Database Implementation and Management  

Last update 5/4/2017: In FY 2016, PNNL developed a database to review and 
update the COPC list and associated OELs. See Task 7, Health Process Plan, for the 
latest update. 

 Leading Indicators  

Update: Accomplishments for the week of 5/07/2017 are shown below: 

 Continued review of analysis code 

 Investigating the data for potential revisions 

 Continued investigation of the effect of series or parallel sampling in available 
data 

 Support of the Leading Indicator DQO 
 

 Parity Implementation with Established Programs  

Last update 5/4/2017: The successes in implementing parity with established 
programs are as follows: 

 Enhanced CHAT continues to be well received.  

 Training is hiring an additional 2 subcontractors to help complete required 
training documentation for the Industrial Hygiene Technician (IHT) Training 
Program. 

 HAMMER has kicked off its Team to develop the Fundamentals of Industrial 
Hygiene course. 

Key Performance 
Parameter 3  

Maintain Industrial Hygiene 
Program and institutionalize 

vapor program 
requirements, best practices 

and program parity, and 
complete necessary training 

to support full 
implementation at the 
beginning of FY 2018. 
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 IHT Continuing Training has held 4 sessions (2 each week) with great 
response to the hands on training for Physiological Monitoring Instruments 
and Theory on Photoionization Detector (PID) operation. 

 Chemical Worker Tier One is in the Design Phase; comments are bring 
incorporated from key stakeholders and a draft storyline is being prepared. 

 Chemical Worker Tier Two and Three are being developed. 
 

KPP 4. Engineering Controls 

 242-A Evaporator Stack Extension 

Update:  The 242-A Evaporator 
vessel vent extension design and 
critical lift plans are complete. 
Starting May 18 and continuing till 
May 31, a crane will be stationed in 
the 242-A Evaporator parking lot to 
support the construction work on 
the stack extension (Figure 2).  The 
exhaust stack is being extended 
from about 63 feet above grade to 
111 feet above grade.   

 

 Exhausters 

Last update 4/20/2017: New 
exhausters for A-Farm have been 
designed and are under 
construction. The design includes 
increased stack heights. Anticipated delivery date is September 2017.  

 

 Strobic Air Dilution Fan 

Update: An investigation into abatement technologies began in earnest in the first 
quarter of FY17 and included Strobic technology. The Strobic Air subcontractor is 
scheduled to make a site visit the week of 5/22/2017. 

 

 NUCON Thermal Oxidation Proof-of-Concept Test 

Update: WRPS, DOE, and TerraGraphics were in 
Columbus, Ohio, from May 3 to May 5 to witness the 
proof of concept test. The tests successfully 
demonstrated to the Office of River Protection (ORP), 
WRPS, and TerraGraphics, the destruction or removal 
of greater than 95% of the chemical vapors fed to the 
system. A draft trip report detailing the text 

Key Performance 
Parameter 4 

Complete engineering 
control concept 

demonstrations for 
Strobic Air Tri-Stack® 

and NUCON® 
International, Inc. 

thermal combustion in 
support of unrestricted 

work boundaries  

Figure 2: Access to 242-A Evaporator restricted 
during exhaust stack extension 
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configuration and results was written and submitted for internal review. 
Preliminary analyses indicates that the destruction/removal efficiencies were 
quite good, ranging from 82% for furans to ≥ 96% for formaldehyde, 
pyridine/toluene, ammonia, and mercury. Uncertainties in the results are yet to 
be evaluated. Limitations in the test apparatus at NUCON has led to a 
recommendation that the proof-of-principle tests be repeated in FY17 in 
Richland where a more thorough and controlled test can be performed to 
ultimately advise a decision to move on to a full-scale technology 
demonstration.  

 

 

KPP 5. Administrative Controls and Monitoring 
 Permanent Installation of VMDS Equipment in A and AP Farms 

Last update 5/11/2017: The focus this week was on the 
VMDS pilot scale demonstration and necessary 
modifications, and modifying the UV-FTIR by installing a 
pump bypass valve. A first draft of the 241-A Tank Farm 
Quantitative Risk Analysis (QRA) was provided by Kenexis 
this week. Four chemicals (ammonia, nitrous oxide, furans, 
and nitrosamines) in A Farm had the potential to exceed 
50% of their OEL. The QRA estimates the location and 
frequency that 50% of the OEL might be reached so that 
permanent monitoring can be installed in these locations. 
The QRA, when coupled with sensor location, is used to 
demonstrate the effectiveness of a given VMDS concept. 

 

 Stack and Boundary Monitors  

Last Update 4/13/2017: In December 2016, the project team reported that “a 
baseline change request (BCR) was initiated to upgrade the ammonia monitor on 
the 242-A stack and a kick off meeting was scheduled to start the upgrade.” At the 
end of March, a subcontract was established with Cerex to upgrade the software. 

 

Key Performance 
Parameter 5 

Define unrestricted 
work boundaries and 
implement monitoring 

on active stack 
ventilation and 

unrestricted work 
boundaries in the A 

farms to provide 
defense-in-depth. 
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 Establishing Safe Unrestricted Boundaries 

Last update 5/4/2017: PNNL published Atmospheric Dispersion Modeling Tools for 
Hanford Tank Farms Applications, PNNL-25654, in October 2016. To aid in 
establishing safe unrestricted boundaries in FY17, PNNL’s software, Air Pollutant 
Graphical Environmental Monitoring System (APGEMS) requires an upgrade. 
APGEMS will be upgraded to increase the model wind field resolution for tank farm 
applications and model plumes from multiple sources simultaneously. The 
subcontract to continue this upgrade was awarded on March 27, 2017. The kickoff 
meeting was held 4/26. Following are this week’s accomplishments: 

 Met with PNNL software QA SME to discuss APGEMS QA planning 

 Requested “intended use” statement from WRPS to help guide QA needs 

 Held a team meeting to discuss scope items 

 Began review of IH Mod Near- and Mid-Field model and NIST FDS model 
 

 Public Address System 

 Last Update 4/13/2017: On October 20, 2016, “[t]esting of an enhanced tank 
farms PA speaker system was completed in AP Tank Farm,” CPPO reported. The 
latest update on the Notification Public Address (PA) system in AP farm is that its 
newly engineered package concept will be installed by June of this year.  

 

KPP 6. Tank Operations Stewardship 

 Pilot SST Stewardship Program 

Last update 5/4/2017: The SST-Stewardship 
activities are still in planning package status and as 
such have not received a cost account charge number 
(CACN). No work has been executed officially other 
than simple planning and execution strategies for TY-
Farm.  

 

KPP 7. Hierarchy of Controls 

 Cartridge Testing and SCBA Alternatives 

Update:  Cartridge testing is planned to occur at SX Farm on May 20. 

 

 Mobile Laboratory 

Update: Preparations to repeat sampling and analysis 
of the A-103 passive breather filter (PBF) using the 
mobile lab were completed.  Once the A-103 PBF 
sampling is complete, planned for week of May 15, the 
manifold will be moved and installed on the AW Stack.  
Work continues to support the AW Farm airlift 

Key Performance 
Parameter 6 

Institutionalize a tank 
operations stewardship 
program that minimizes 

required tank farm 
personnel entries; and 

establishes parameters for 
locating ancillary personnel 

and offices. 

Key Performance 
Parameter 7 

Provide options to promote 
the hierarchy of controls for 
chemical vapor respiratory 
protection beyond current 

use self-contained 
breathing apparatus. 
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circulator test which has been postponed until June 18.  Stack sampling hooks have 
been fabricated at Hi-Line and are on the schedule for inspection and delivery. 

 

 Personal Vapor 
Monitor 

Update: C2Sense, Inc. 
is developing a 
personal ammonia 
sensor with funding 
from DOE-EM. 
C2Sense delivered a 
draft of the test report 
for the first prototype 
tests.  The device limit 
of detection (LOD) 
was observed to be 
100 times lower than the tank 
farm OEL for ammonia when 
tested in a Hanford Tank Farm 
breathing space background 
matrix sample.  The LOD was 25 times lower than the OEL when tested in an AP 
Stack background matrix sample.  Excellent chip-to-chip reproducibility was 
observed, as was the initial response to increasingly more concentrated ammonia 
vapor. Upon repeated exposure to high concentrations of ammonia (up to 100 
ppm), the sensor became saturated and no longer responded to the increasing 
exposure. Each sensor chip contains 16 sensors. Upon saturation, the sensor shuts 
off and another is triggered. C2Sense is reformulating the sensor material to reduce 
saturation issues. 

 

KPP 8. Medical Support 
The scope of KPP-8 is to support RL medical 
program enhancements in conjunction with 
other Hanford Site organizations. 

 
 
 
 
 

Key Performance Parameter 8 

Support medical program 
enhancements in conjunction with 

responsible Hanford Site organizations 
and establish update to WRPS 

process/procedures. 

Figure 3. C2Sense - Staircase Exposure of Sensors 
to Increasing Ammonia Concentration - Offsite 
Testing  
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4. VAPORS MITIGATION PROGRAM PLAN - TOP RISKS 
CPPO Risk Weekly Update 

Last update 5/4/2017: The subset of the Vapors Mitigation Risk Register this 
week is shown in Table 3.  

 
      Table 3. Vapors Mitigation Risk Register 

CVAP ID Number Current Status Handling Actions 
Current 
Risk Level 

004 
Integration with 
other key projects 
more complex than 
expected 

Integration of field execution for 
VMDS in KPP 5 continues to refine 
the schedule, execution conflict 
concerns in SY Farm. A Farm, and 
AW stack monitoring/Strobic Air. 
Extension prior to EC-06 are at risk 
or schedule delays due to 
integration issues.  

1. Identify key program 
interfaces early. 
2. Engage with 
program/project 
managers early. 

 
 
 

Medium 

009 
Resources not 
available when 
required. 

Head Space Sampling may not 
occur this year due to lack of 
resources.  
 

1. Identify key technical 
resources up front and 
secure availability. 

 
Medium 

026  
3rd Party Evaluation 
and/or 
subcontractor 
testing cause delays 

Chemical Cartridge Testing – 
Receipt of 3rd Party Reviews are 
inconsistent. Communication 
between stakeholders and WRPS 
need to be clarified by upper 
management. 

1. Engage 3rd Party and/or 
Subcontractor leadership 
in communicating status. 

 
Medium 

030 
Infrastructure 
(hardware) to 
handle data 
processing, storage, 
interrogation, and 
reporting is found 
to be insufficient for 
the quantity of 
collected data 

The projects under the CVAP 
program will collect huge amounts 
of data from many pieces of 
equipment in the field. Real time 
monitoring during AY102 retrieval 
in phase 1 has collected over 9 
million data points, it is projected 
to increase to more than a billion 
data points in upcoming scope.  

 

1. Engage with CTO 
Technology Management 
and Field Solutions to 
develop data handling 
and interrogation 
infrastructure. 
 
 

 
 
 

High 

016 
Stakeholder 
approvals not 
received when 
needed 

VMDS Project needs clarification 
on authorization past pilot scale 
testing. 

1. Identify key 
stakeholders and 
necessary 
approvals/concurrences. 

Medium 
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EXECUTIVE SUMMARY 

This survey was performed by the Washington River Protection Solutions LLC (WRPS) 
Chemical Protection Program Office (CPPO). It is the first in a series of planned activities to 
assess the effectiveness of vapors communications to the WRPS workforce and to identify areas 
for improvement. The survey was conducted in March 2017 and was designed to evaluate the 
following: 
 

1. Whether the workforce feels informed on vapors-related topics  

2. Where the workforce obtains their vapors-related information   

3. Whether the current avenues used for distribution of vapors-related communications 
are the avenues preferred by the workforce  

4. Which current vapors communications/products are felt to be most useful, and  

5. To discover additional vapors-related topics of interest by the workforce. 

A sample survey group of WRPS staff (including exempt, non-exempt, subcontracted field staff, 
and bargaining unit members represented by HAMTC and Construction and Building Trades 
Unions) were randomly selected to participate in the survey.   The number of surveys sent out 
was intended to provide a statistically representative sample assuming a 30-50% response rate. 
The sample was weighted heavier towards personnel located north of the Wye barricade to more 
closely represent the distribution of the WRPS worker population.  A total of 192 surveys were 
distributed and 87 were returned, resulting in a response rate of 45%.  The sample size was 
calculated to target a maximum margin of error of ±10% for responses to individual questions. 
 
The survey data indicate that 84% of the workforce receive their information regarding tank 
vapors at Hanford from WRPS. The results also show that the workforce feel they are informed 
on the subject of vapors:  77% feel they are “adequately informed” (this score translates to an 
average level of knowledge on vapors), or better by vapors related communications.   
Furthermore, the majority of the workforce believes the vapors-related information they receive 
is useful. 
 
The top five ways the workforce currently receive and prefer to receive their vapors-related 
communications are similar. All-Employee Emails and Manager’s Briefings maintain the top two 
responses on both lists.   
 
Also of note are the communication avenues that were ranked as a lower preference by the 
respondents.  The survey data indicates 83% of the workforce has not attended a Chemical 
Vapors Solutions Team (CVST) meeting. Of the 17% who have attended, the majority (80%) feel 
the meeting topics are informative.  The survey data also show that 92% of the workforce has not 
attended a Chemical Vapors Solutions Team (CVST) sub-team meeting.  
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The survey data show that 61% of the workforce do not use the Hanford Vapors website 
(hanfordvapors.com) to receive information. Of the 39% of the workforce that do use the 
website, 62% visit the website on a monthly basis or less, and only 35% of the website users visit 
on at least a weekly basis.  The website was significantly revised/improved in September 2016 
and is widely advertised as one of the primary sources for staff to find vapors-related 
information.  
 
The survey provided a list of several vapors-related topics and asked respondents to select all 
areas where more information is desired. The data show the highest interest in new technology 
implementation, followed closely by cartridge testing report results, then IH sampling data and 
the Chemical Vapors Action Plan (CVAP). 
 
The CPPO will use the results of this survey to: 
 

1. Inform the content of future vapors-related communications aimed at the WRPS 
workforce, and 

2. Identify the areas for improvement so that the methods and topics of vapors 
communications are effective.  

All five of the top current (All Employee Emails, Manager Briefings, Co-workers, Safety Start, 
Solutions articles) and preferred (All Employee Emails, Manager’s Briefings, Solutions articles, 
Safety Start and CPPO Notebook/WRPS intranet (tie)) methods for delivery of vapors-related 
information should be continued.  Each of these avenues requires a relatively low resource 
investment in terms of budget & time on the part of WRPS and appear to be creating value by 
contributing to the overall vapors education of the workforce. 

WRPS should focus on providing information, through the most popular information distribution 
avenues, on each of the areas of interest identified as it becomes available for distribution. 
 
The low ranking of the CVST meetings is notable.  The CVST provides an important opportunity 
for two-way communication between the workforce and management on vapors-related issues.  
However, it is recognized that attending the CVST meeting on a regular basis may be impractical 
for the majority of the workforce, as such other means to enhance the value of this 
communication avenue should be explored.  Some improvements may be realized through the 
implementation of two CVST revitalization approaches aimed at improving attendance: 
 

1. The senior management expectation should be reiterated that workers be released to 
attend the CVST, and  

2. A management expectation that one member from each field team attend the CVST, 
where attendees could rotate if needed, as long as one member from each team is 
present.  These attendees can then disseminate the information to their team mates at 
their next Plan-of-the-Day (POD) meeting.   

https://hanfordvapors.com/
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Meanwhile, additional opportunities for face-to-face communications such as CVST-to-the-
workforce, Manager Roundtables, etc. should be maintained and/or expanded.  This approach 
aligns with the recommendations made by the various external assessments. Increasing the 
frequency of face-to-face communications also supports the objective of building greater trust 
between the workforce and management. 
 
The results of this survey will be used to help the CPPO continue to identify opportunities for 
improvement in distribution methods and the content of future vapors-related communications 
provided to the WRPS workforce. 
 
A major focus in vapors scope for FY17 and FY18 deals exclusively with CPPO addressing the 
communication component of work at the Hanford Tank Farms. In order to support WRPS’s 
objectives that workers are safe and feel safe, additional evaluations will be performed to assess 
and continually improve the effectiveness of the vapor-related communications to the workforce.  
 
This survey data should also inform the upcoming Safety Conscious Work Environment (SCWE) 
Assessment planned for Fiscal Year 2017.  
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1.0 INTRODUCTION 

Washington River Protections Solutions, LLC (WRPS) is the prime contractor for the 
Department of Energy (DOE) Tank Farm Operations at the Hanford Site.  The contractor is 
responsible for the management, retrieval and treatment of millions of gallons of radioactive and 
chemical wastes, stored in 177 underground tanks; a legacy of decades of production activities at 
the Site. The potential for workforce exposure to the chemical vapors from the tanks has long 
been a concern for the DOE.  
 
In response to an increase in the number of reported tank vapor events at the Hanford Site, 
WRPS commissioned the Savannah River National Laboratory with establishing and overseeing 
a panel of external, independent experts (Tank Vapor Assessment Team (TVAT)) to examine 
chemical vapor management and related worker-protection measures at the Hanford Tank Farms. 
The TVAT released the Hanford Tank Vapor Assessment Report (SRNL-RP-2014-00791) in late 
2014, which outlined several recommendations to reduce the potential for chemical vapor 
exposures. Subsequently, several additional external assessments were conducted to review the 
progress made in implementing the TVAT recommendations, and/or the overall Industrial 
Hygiene (IH) program.  These assessments were conducted between 2015 and 2016 by the 
National Institute for Occupational Safety and Health (NIOSH), the Department of Energy 
Office of Inspector General (DOE-OIG), Center for Toxicology and Environmental Health, LLC 
(CTEH) and DOE-Office of Environment, Safety and Health Assessments (EA-32) as well as the 
Vapors Management Expert Panel (VMEP).  All of these assessments specifically recommended 
WRPS take action to improve communications with the workforce around the subject of tank 
vapors - some further recommended assessing the effectiveness of vapors-related 
communications. Specific recommendations on vapors-related communications from the various 
reports are summarized in Table 1-1. 
 

Table 1-1.  External Assessor Recommendations for Communication Improvements. 

Report Improve trust 
of management 
through 2 way 
communication 

Face-to-face 
dialog between 
management 
and workforce 

Timely 
communication 
about vapor 
incidents 

Communicate 
on progress/  
actions to 
reduce vapor 
events 

Hold focus 
group meetings 
/ provide for 
worker 
feedback and 
involvement 

TVAT X X X X X 
NIOSH X  

(mgt. field 
presence) 

X X X  

EA-32  X X X X 
VMEP X X    

 
 
In fiscal year 2016, WRPS and DOE Office of River Protection (DOE-ORP) formed an 
Integrated Project Team (IPT) to define the future chemical vapor protection actions at the Tank 
Farms.  The actions are designed to address the recommendations from the external assessments 
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as part of the overall effort to mitigate vapors-related occurrences and to ensure workers are safe 
and feel safe while working in and around the Hanford Tank Farms.  As part of the IPT effort, 8 
Key Performance Parameters (KPP) have been identified.  All vapors actions support completion 
of the 8 KPPs. KPP #1 requires the establishment of a comprehensive vapor management 
communication plan, engagement processes and effectiveness measurements.  The Chemical 
Protection Program Office (CPPO) was formed at the beginning of Fiscal Year 2017, in part, to 
drive improvements to WRPS’s vapors-related communication efforts and successful completion 
of KPP #1. 
 
This survey was performed by the CPPO as part of its mission and supports the successful 
completion of KPP #1.  It is the first in a series of planned activities to assess the effectiveness of 
vapors communications with the WRPS workforce and to identify areas for improvement. The 
survey was conducted in March 2017 and was designed to evaluate the following: 
 

1. Whether the workforce feels informed on vapors-related topics (Survey Questions 
1,3,4,5) 

2. Where the workforce obtains their vapors-related information  (Survey Questions 2, 
10) 

3. Whether the current avenues used for distribution of vapors-related communications 
are the avenues preferred by the workforce (Survey Question 11) 

4. Which current vapors communications/products are felt to be most useful (Survey 
Questions 6,7,8,9) 

5. To discover additional vapors-related topics of interest by the workforce (Survey 
Questions 12, 13). 

The CPPO will use results of this survey to help identify opportunities for improvement in 
distribution methods and the content of future vapors-related communications provided to the 
WRPS workforce. 
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2.0 SURVEY METHODOLOGY 

2.1 Communication to the Workforce about the Survey 

Prior to implementing the survey, the CPPO socialized the project with both management and 
staff.  Information was delivered to the workforce about the upcoming survey through a CPPO 
Notebook presentation as well as a presentation at a Chemical Vapors Solution Team (CVST) 
meeting.  The managers of staff selected for participation were contacted via email to notify 
them of the effort and to solicit their support.  
 
2.2  Selection of Survey Participants 

A random sample survey group was generated from the population of 2,279 active WRPS 
employees (including exempt, non-exempt, subcontracted field staff, and bargaining unit 
members represented by HAMTC and Construction and Building Trades Unions). The survey 
group was divided into two sub-groups:  Group 1 was comprised of employees primarily located 
north of the Wye barricade (1622 individuals), and Group 2 was comprised of employees 
primarily located south of the Wye barricade (657 individuals).  The sample was weighted 
heavier towards Group 1 to more closely represent the distribution of the WRPS worker 
population. 
 
A total of 192 staff were randomly selected to participate in the survey. The number of surveys 
sent out was intended to provide a statistically representative sample assuming a response rate of 
30 – 50%.  A total of 87 surveys were returned from the random sample, resulting in a response 
rate of 45%.  The sample size was calculated to target a maximum margin of error of ±10% for 
responses to individual questions. (See to Appendix B for the Approach to Stratified Sampling, 
and Appendix C for Calculations and Results.) 
 
In addition to the random sample participants, all WRPS employees were invited to provide 
feedback regarding WRPS vapors communications through the following mechanisms: the 
CPPO Notebook presentation provided information on how to request a survey for those staff not 
in the random sample, and surveys were distributed at the CVST meeting where it was discussed.  
These non-random sample surveys, were clearly marked to enable separate analysis, and those 
results are discussed separately.  
 
2.3  Survey Questions and Design 

The survey questions were written to generate both qualitative and quantitative data. A portion of 
the questions were designed to measure subjective items such as an individual’s perception of 
their knowledge related to Hanford vapors. A portion of the questions were designed to measure 
objective, or quantitative information such as whether or not the respondent has ever attended a 
CVST meeting.  
 
The survey was designed to be anonymous to provide a safe and secure environment for survey 
participants and to solicit honest feedback.  The questions were compiled from a list of 
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professional resources for internal communications survey references and questions, including: 
the International Association of Business Communicators (IABC), the University of Nevada, Las 
Vegas, and the City-County Communications and Marketing Association (3CMA). 
 
The finalized survey tool was reviewed by WRPS legal staff prior to distribution. 
 
2.4 Survey Implementation 

The process used for distribution and receipt of the survey was designed to ensure each 
participant’s anonymity.   Two hundred plant-mail envelopes were requested and received from 
Mission Support Alliance Information Technology Mail Services to deliver the survey. Address 
labels were generated from the random sample participants list, and a return address label was 
included with each survey. The return address labels were uniform to the addressee labels, 
providing participants anonymity to receive and return the survey without the original delivery 
address being visible. 
 
A ten calendar day window was provided for participants to receive, complete and return the 
survey. The surveys were mailed out via plant mail on Thursday morning, March 16, 2017 with a 
requested return date of Monday, March 27, 2017. The return date was calculated to include time 
to receive survey responses from participants who mailed their surveys as late as Monday, March 
27th. The first replies from the participants began arriving on Tuesday, March 21st with the last 
survey responses arriving April 3, 2017. While the turnaround time of ten calendar days was 
relatively short, 87% of the returns occurred prior to the March 27th deadline. 
 
After the completed surveys were returned, the answers were tabulated and compiled for 
analysis. The surveys contained no personally identifying information, and all responses were 
received and evaluated with full anonymity.  Detailed Survey Summary Results are in Appendix 
A. 
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3.0 ANALYSIS OF RESULTS 

A total of 192 surveys were distributed and 87 were returned, resulting in a response rate of 45%, 
providing a statistically representative sample of the WRPS worker population.  The sample size 
was calculated to achieve a ±10% margin of error for responses to individual questions (see 
Appendix C).  After sampling, no margin of error exceeded ±11% for each question. 
 
The survey was designed to assess the following: 
 

1. Whether the workforce feels informed on vapors-related topics (Survey Questions 
1,3,4,5) 

2. Where the workforce obtains their vapors-related information  (Survey Questions 2, 
10) 

3. Whether the current avenues used for distribution of vapors-related communications 
are the avenues preferred by the workforce (Survey Question 11) 

4. Which current vapors communications/products are felt to be most useful (Survey 
Questions 6,7,8,9), and 

5. To discover additional vapors-related topics of interest by the workforce (Survey 
Questions 12, 13). 

The goal of the survey was help identify opportunities for improvement in distribution methods 
and content for vapors-related communications provided to the WRPS workforce (see 
Conclusions section). 
 
The questions in the survey were multiple choice, with the answers tailored to each question. For 
those survey questions with 5 answer choices, the options were devised and presented in the 
survey to consistently reflect a descending scale of communication performance (Appendix A). 
For this analysis, a consistent scale was developed for use to help describe the results. Answer 
“a” was shown in the survey as the best choice and therefore is considered “excellent” for this 
survey analysis; if answer “b” was chosen that was shown in the survey as the second best 
choice, and therefore is considered to be “above average” for this survey; if answer “c” was 
chosen that is considered to be “average”; if answer “d” was chosen that is considered to be 
“below average”; and, if answer “e” was chosen that is considered to be “unacceptable”.  This 
key was applied to survey questions 1, 3, 4, 5, 7A, 8A and 9A, and is reflected in Table 3-1 
below. 
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Table 3-1. Survey Response Evaluation Criteria. 

Response to Survey Question  Value in Analysis and Interpretation 

a. Highly knowledgeable or Very informative 
 

Excellent 

b. Fairly knowledgeable or Fairly informative 
 

Above average 

c. Adequately knowledgeable or Adequately informative 
 

Average 

d. Somewhat knowledgeable, or somewhat informative 
 

Below average 

e. Not knowledgeable at all or Not very informative Unacceptable 

 
 
3.1 Vapors Communications - Is the Workforce Informed? 
(Survey questions 1, 3, 4, 5) 

The results indicate that most of the WRPS workforce feel they are informed about tank vapors.  
As shown in Figure 3-1, 77% of the 86 individuals that responded to this question feel they are 
“adequately informed”, or better, by vapors-related communications (this score translates to at 
least an average level of knowledge on vapors), and 57% of the workforce consider themselves 
informed at an above average level.  
 

Figure 3-1. Workforce Least Adequately Informed by Vapors-Related Communications. 
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Furthermore, Figure 3-2 shows that the majority of the workforce believe the vapors-related 
information they receive is useful. 
 

Figure 3-2. Usefulness of Vapors-Related Information Received. 

 
 
The response from survey participants indicates 82% have an average-or-better level of 
knowledge of the strategies currently being used to protect the workforce from chemical vapors 
(Figure 3-3), with 61% of the workforce indicating an above average or excellent level of 
knowledge of the current vapors strategies. 
 

Figure 3-3. Worker Knowledge of Current Vapor Strategies. 
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The level of understanding of future chemical protection strategies is low compared to the 
workforce’s knowledge of current vapors strategies.  As shown in Figure 3-4, 62% of the 
workforce feels they have average or better-than-average understanding of the future chemical 
vapor protection strategies that are planned for implementation at the tank farms.  Within this 
cohort, only 34% have an above average or excellent knowledge of future vapors strategies.  This 
is likely a reflection of the recent shift from addressing TVAT recommendations toward 
implementation of an overarching, comprehensive vapors strategy.   
 

Figure 3-4. Worker Knowledge of Future Vapor Strategies. 

 
 
While the second phase of actions that support the vapors strategy began in fiscal year 2017, on 
the date the survey was given the overarching Comprehensive Vapors Action Plan (CVAP) was 
still in review.  The DOE and WRPS are working to get the full CVAP scope onto the Tank 
Operations Contract. The first phase of vapors strategy implementation ended in fiscal year 
2016, however it will take some time to educate the workforce on the transition from the focus 
on TVAT to the CVAP scope - which addresses the recommendations from each of the previously 
noted external assessments. 
 
3.2 Vapors Communication – Sources, Distribution Avenues and Preferences 
(Survey questions 2, 10, 11) 

Analysis of the survey responses shows that 84% of the workforce receive their information 
regarding tank vapors at Hanford from WRPS; this is the preferred communication avenue, as 
WRPS has the most reliable, up-to-date and accurate vapors information and data.  Conversely, 
16% of the WRPS workforce receive their vapors and chemical protection information from 
sources outside the workplace (TV, newspapers, etc.).   
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When survey participants were asked how they preferred to receive their information, the top 5 
distribution avenues changed somewhat from how they currently receive the information. The 
top rated vapors-related communication distribution routes with total number of respondents is 
shown in Table 3-2 below.  
 

Table 3-2.  Top Rated Vapors-Related Communication Distribution Avenues. 

Top Five Communication Distribution Avenues 
As received by the workforce As preferred by the workforce 

1. All employee emails (56) 1. All employee emails (52) 

2. Manager’s briefings* (38) 2. Manager’s briefings* (42) 

3. Co-workers* (31) 3. Solutions articles (25) 

4. Safety start* (30) 4. Safety start* (23) 

5. Solutions articles (26) 5. CPPO Notebooks*/WRPS intranet (11†) 

Note. *Indicates a face-to-face communication avenue. †Indicates a tie. 
 
All Employee Emails and Manager’s Briefings maintain the top two responses on both lists.  The 
total number of survey respondents who identified these two avenues as their preferred and their 
current vapors communication avenue does not significantly change between the two lists.  From 
the data, it can be inferred that the current top two delivery methods are effective, as they are 
also the preferred delivery methods.  
 
The preference for All Employee Emails is somewhat surprising given the recommendations in 
the TVAT, NIOSH, EA-32 and VMEP assessments that suggest face-to-face interactions are 
essential to effective employee communication and to building trust between management and 
the workforce.  However, the data suggest written sources and communications delivered in 
person are both valued by the workforce. 
 
A notable difference between the two “top 5 lists” is a preference for information to come from 
Solutions articles rather than from co-workers.   The CPPO Notebook and WRPS intranet were 
tied by staff as the 5th preferred communication routes from among the list of 14 choices 
provided in the survey (Appendix A).  This is noteworthy as the CPPO Notebook is a new 
distribution avenue with limited dissemination and was only implemented within the last 6 
months.  Unlike the All Employee Emails, Solutions articles, Safety Start, and the WRPS 
intranet, the CPPO Notebooks are not distributed to the entire workforce, but instead are 
provided to managers to use as a tool to brief their employees.  It is left to the individual manager 
whether or not they choose discuss the material with their staff.  
 
Also of note are the communication avenues that were poorly ranked by the respondents in 
answer to question 10 (where do you primarily receive information) and question 11 (where do 
you prefer to receive information). This data is shown in Table 3-3 below, along with the total 
number of responses. 
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Table 3-3. Lowest Rated Vapors-Related Communication Distribution Avenues. 

Lowest Five Communication Distribution Avenues 
As received by the workforce As preferred by the workforce 

1. CVST meetings (2) 1. CVST meetings (3†) 

2. CVST-to-the-workforce meetings (3†) 2. CVST-to-the-workforce meeting (3†) 

3. Email inquiry (3†) 3. EAPC (5) 

4. Posters (4) 4. Posters (6) 

5. Employee Accident Prevention Council (6) 5. Email inquiry (7)  

Note. †Indicates a tie. 
 
It is notable that the data indicate that the workforce identified CVST meetings as one of the least 
preferred communication avenues.  The CVST meetings provide an important means to 
distribute the most recent information regarding vapors and are intended as a primary means to 
solicit feedback from the workforce on vapors activities. As such, further exploration is 
warranted to identify ways to enhance the value of this communication avenue to the workforce. 
 
Data on the CVST-to-the-workforce meetings is not surprising.  CVST-to-the-workforce is a 
new initiative where senior managers join teams at their Plan-of-the-Day (POD) meetings to 
discuss vapors and answer questions.  This effort is in its infancy, so it is not surprising that not 
many members of the workforce use it yet or would select it as a preferred communication 
avenue on the survey.   
 
The survey data on the value of posters is also not surprising.  Since there are essentially no 
posters regarding vapors currently in place, it is expected that they would not be a primary or 
preferred communication avenue. 
 
3.3 Vapors Communication – Use of Current Communications 
(Survey Questions 6, 7, 8, 9) 

Several of the communications avenues utilized by WRPS provide vapors-related information on 
a routine or periodic frequency.  These avenues are some of the primary means for WRPS to 
provide vapors-related information to the workforce and require considerable resources to 
maintain, and thus are worth further evaluation. These include the HanfordVapors.com website, 
the CPPO Notebook, the CVST meetings and the CVST sub-team meetings.   The CVST 
meetings and CVST sub-team meetings provide an opportunity for two-way dialogue and 
subsequently are also considered important venues for feedback from the workforce on vapors 
activities. An evaluation of the actual use of these avenues would be prudent to determine if 
improvements should be made. 
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Figure 3-5. Use of the Hanford Vapors Website by the Workforce. 
The survey data show 
that 61% of the 
workforce does not use 
the Hanford Vapors 
website 
(hanfordvapors.com) to 
receive information 
(Figure 3-5).  
 
Of the 39% of the 
workforce that do use the 
website, 64% visit the 
website on a monthly 
basis or less, and only 
35% of the website users 
visit on at least a weekly basis.  The website was significantly revised/improved in September 
2016 and is widely advertised as one of the primary sources for staff to find vapors-related 
information.  However, the survey data indicate that a majority of the workforce do not use the 
website.   
 

Figure 3-6. Manager Briefings (CPPO Notebook) 
As a Source of Vapor-Related Information. 

As noted previously, 
Manager Briefings and 
the CPPO Notebook 
were identified by staff 
as preferred 
communication routes.  
Unlike the All Employee 
Emails, Solutions articles 
and Safety Start, the 
CPPO Notebooks are not 
distributed to the entire 
workforce, but instead 
are provided to managers 
to use as a tool to brief 
their staff. The CPPO 
Notebook was developed in response to workforce feedback at a CVST Communications Sub-
team meeting requesting a weekly update that can be used in POD meetings.  The survey results 
indicate, 66% of the workforce has received a manager’s briefing on chemical protection or a 
vapors presentation (CPPO Notebook/topic of the week) (Figure 3-6).   
 

https://hanfordvapors.com/
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For those members of the workforce who received a Manager Briefing/presentation (CPPO 
Notebook) from their manager, 84% indicated that the presentation provided an average or better 
level of information. 54% of the respondents indicated that these communication avenues 
provide very good or excellent information. 
 

Figure 3-7.  Workforce Attendance at CVST Meetings. 
The Chemical Vapor 
Solutions Team (CVST) 
is a joint 
management/employee 
initiative to review 
processes and solutions 
to improve WRPS’s 
hazard identification, 
controls, training, and 
communication for tank 
farm chemical odors and 
vapors. The CVST forms 
individual sub-teams, as 
necessary, in order to 
meet specific objectives. One of the CVST’s main objectives is to evaluate and provide feedback 
on actions from the Implementation Plan for the Hanford Tank Vapor Assessment Report 
recommendations. Another objective of the CVST is to propose any measures the team 
determines appropriate to improve tank farm chemical or vapor hazard identification, control, 
communication, or training. Additionally the CVST provides a conduit for input and/or questions 
from employees regarding tank farm chemical odor and vapor concerns (CVST Charter TFC-
Charter-21, Rev E-1 (WRPS 2016)). 
 
The survey data indicate 83% of the workforce has not attended a Chemical Vapors Solutions 
Team (CVST) meeting (Figure 3-7). Of the 17% who have attended a CVST meeting, the 
majority (80%) feel the meeting topics are informative.  It is recognized that attending the CVST 
on a regular basis may not be practical for the majority of the workforce, however, the value for 
those that do attend is clear.  The survey data also show that 92% of the workforce has not 
attended a CVST sub-team meeting. Of the 8% of the workforce who has attended a CVST sub-
team meeting, all indicated the meeting topics were informative. 
 
3.4 Vapors Communication - Workforce Topics of Interest 
(Survey Questions 12, 13) 

Providing information on topics of interest to the workforce is important as WRPS is committed 
to providing transparent and timely delivery of vapors-related information. 

In order to identify additional vapors-related topics of interest to the workforce, the survey 
provided a list of several subjects and asked respondents to select all areas where more 
information is desired (Figure 3-8).  
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The data show the highest interest in new technology implementation by 46% (40/87) of the 
respondents, followed closely by cartridge testing report results with 41% (36/87), IH sampling 
data at 32% (28/87) and the Chemical Vapors Action Plan (CVAP) with 30% (26/87).  
 
Prior assessments have indicated that information on Abnormal Operating Procedure-015 (AOP-
015) details and Industrial Hygiene (IH) sampling data is very important to staff.  Recent 
improvements have been made to the delivery of AOP-015 details, and all AOP-015 event 
investigation reports (from 2014 through the present day) are available on the WRPS internal 
website. In addition, the CPPO now develops summaries of IH data for waste disturbing 
activities at the Tank Farms.  These recent improvements are likely reflected in how these two 
topics were ranked in list of topics where additional information is requested. 
 

Figure 3-8. Vapors-Related Communication Topics Desired by the Workforce. 
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The survey also provided the respondents the opportunity to self-identify additional topics of 
interest regarding vapors communications. Of the 17% of survey participants who provided 
written feedback, several of the topics were similar in nature and could be roughly grouped as 
shown below: 
 

1. IHT training, communications and parity  

2. Information regarding hazardous chemicals or 
specific hazards 

3. Information regarding SCBA use and cartridge 
testing 

4. AOP response results information, and 

5. Management knowledge of vapors activities. 

 
A desire for more information on AOP-015 events and the IH program were also previously 
identified in the website survey conducted in October 2016. 
 
3.5 Non-Random Survey Participation 

Through the CPPO Notebook presentation on the survey and the CVST meeting, all WRPS 
Employees were invited to participate, as part of a separate non-random sample survey group to 
provide feedback regarding WRPS vapors communications. Two surveys were returned that fell 
into this group. These two respondents felt adequately to fairly well-informed about tank vapors, 
and both felt the vapors-related information provided was fairly useful. Both respondents 
reported using the Hanford Vapors website on a weekly basis, and attending a CVST meeting. 
The respondents were split with one attending a CVST-sub-team meeting, and the other 
receiving a CPPO Notebook presentation. Both respondents identified face-to-face briefings and 
All Employee Emails as the preferred methods of receiving information regarding vapors 
communication. The additional topics of interest selected align with those of other survey 
respondents, including a request for additional information regarding the CVAP.  This data is not 
included in the random survey information and the analysis previously discussed in this report, 
but is included here for completeness. 
 
3.6 VPP 2017 Self-Assessment - Correlation 

As part of the Annual Industrial Safety Program, a 2017 Voluntary Protection Program (VPP) 
self-assessment was performed. The VPP team interviewed 268 WRPS employees. Of the 
employees interviewed, 99.7% felt WRPS is a safe place to work.  
 
With vapors-related actions consuming a significant amount of Tank Operations Contract 
resources and budget to address recommendations from external assessments (TVAT, NIOSH, 

“During Safety Startup meetings my 
manager typically just says info is 
available and you can go to the website 
to learn more. We rarely actually discuss 
the information, even though we are 
affected but he isn’t. My general feeling 
is management (though “not all”) 
believes this is a local worker issue and 
the rest of us shouldn’t worry about it.” 
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EA-32, CTEH, OIG), this positive feedback is indicative, in part, of the effectiveness to date of 
the Comprehensive Vapors Program goal to create a comprehensive vapor management program 
that is actively embraced by all workers on the Hanford Central Plateau so that workers are safe 
and feel safe. Continual improvement of effective vapors-related communications should 
facilitate the furtherance of such a positive response from the workforce regarding their attitudes 
toward the safety of working at Hanford. 
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4.0 CONCLUSIONS 

4.1 Focus on Continuous Communication Improvement 

Given the numerous recommendations regarding vapors-related communications provided by 
external assessments, the recommendations resulting from this survey focus on areas that will 
facilitate improvements in communication to support workforce education and trust in 
management. 
 
The CPPO will use results of this survey to: 
 

1. Help identify opportunities for improvement in distribution methods, and  

2. Inform the content of future vapors-related communications provided to the WRPS 
workforce. 

This analysis also took into account the relative effectiveness to-date of actions made in response 
to communications-related recommendations by the external assessments, and identification of 
areas for improvement so that the delivery methods and topics of vapors communications are 
effective as a means to ensure workers on the Central Hanford Plateau are safe and feel safe. 
 
4.2 Information Delivery Methods 

The data indicate that the majority of the WRPS workforce feel they are informed about tank 
vapors, obtain their vapors-related information from WRPS, and feel the information received is 
useful.  The preferred methods to receive information align with the current methods in place to 
distribute information: All Employee Emails and Manager Briefings.  The data further suggests 
that all five of the top current (All Employee Emails, Manager Briefings, Co-workers, Safety 
Start, Solutions articles) and preferred (All Employee Emails, Manager’s Briefings, Solutions 
articles, Safety Start and CPPO Notebook/WRPS intranet (tie)) methods for delivery of vapors-
related information should be continued.  Each of these avenues requires a relatively low 
resource investment in terms of budget & time on the part of WRPS and appear to be creating 
value by contributing to the overall vapors education of the workforce.   
 
Notably, the HanfordVapors.com website was not rated as one of the top 5 used or preferred 
sources of vapors-related information by the workforce.  It is also a relatively resource intensive 
product and costly to maintain (>$1 million dollars in subcontracts in FY 17 and FY18).  Based 
on the survey data, the current website should not be considered a highly-effective mechanism 
for sharing vapors-related information with the workforce at this time. However, it is important 
to note that the website is also a resource for external stakeholders and for DOE-ORP - as such, 
it should be continued and maintained.  
 
Further evaluation is warranted to determine why the workforce does not actively use the website 
and what is required for it to become a valuable resource.  
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Although the CVST meetings were ranked by the workforce as one of the least preferred means 
of receiving vapors-related information, those that do attend indicated the information provided 
was valuable. The reason for this low ranking should be further explored.  The CVST is one of 
the primary avenues for two-way communication between the workforce and management on 
vapors-related issues. Since attending the CVST meeting on a regular basis may be impractical 
for the majority of the workforce, other means to enhance the value of this communication 
avenue should be explored - along with other options for receiving worker feedback.  Some 
improvements may be realized through the implementation of two CVST revitalization 
approaches aimed at improving attendance: 
 

1. The senior management expectation should be reiterated that workers be released to 
attend the CVST, and  

2. A management expectation that one member from each field team attend the CVST, 
where attendees could rotate if needed, as long as one member from each team is 
present.  These attendees can then disseminate the information to their teammates at 
their next POD. 

While new approaches to make CVST more accessible are being evaluated, other opportunities 
for face-to-face communications such as CVST-to-the-workforce, Manager Roundtables, etc. 
should be maintained and/or expanded.  CPPO is currently exploring alternate methods for 
consistent face-to-face interactions between management and the workforce.  Not only is this 
approach in alignment with the recommendations made in the various external assessments, 
increasing the frequency of face-to-face communications also supports the objective of building 
greater trust between the workforce and management.  
 

4.3 Vapors Communications – Topics 

The survey data are clear that most of the workforce is interested in receiving more information 
on New Technology Implementation and on Cartridge Test Results.  WRPS should focus on 
providing information, through the most popular information avenues, on each of the areas of 
interest identified in the survey as proportionally shown in Figure 3-8. This list can be used to 
help focus communication planning and implementation across all distribution avenues. The 
topics of interest to the workforce are expected to change over time, and while this survey 
provides a baseline, the information should be revaluated on a routine basis. 
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4.4 Limitations 

Some of the communication products/avenues discussed in the survey are relatively new and 
may not have been fully understood or elicited the anticipated response in the survey.  For 
example, few staff to-date have been involved in CVST-to-the-workforce meetings, and thus a 
confusion may have existed between that avenue and the more established CVST meetings.  
Likewise, the CPPO Notebook is a new product and the information is communicated to staff 
through managers.  It is possible that the Notebook informs the basis of some Manager’s 
Briefings or POD meetings without being understood or identified as the source. 
 
The survey asked questions at a high-level to gauge general engagement or use of 
communication avenues.  It is worth taking a deeper look at some these questions to determine 
the underlying reasons that staff either does or does not make use of some of these 
communication resources/avenues. 
 
4.5 Future Assessments 

KPP #1 in the CVAP deals exclusively with the CPPO addressing the communication component 
of work at the Hanford Tank Farms and requires the establishment of a vapor management 
communication plan, engagement processes, and effectiveness measurements (CVAP).  In order 
to meet these objectives, and WRPS’s intention that workers are safe and feel safe, additional 
evaluations will be performed to assess and continually improve the effectiveness of vapor-
related communications to the workforce.  
 
This survey data should also inform the upcoming Safety Conscious Work Environment (SCWE) 
Assessment planned for Fiscal Year 2017. Specific questions recommended to be further 
explored via the SCWE are: 
 

1. Why the workforce doesn’t attend the CVST meetings 

2. Why the workforce doesn’t use the HanfordVapors.com website as a primary source 
of information, and 

3. What defense-in-depth remedies will make the workforce feel safest/are preferred: 
Mobile Lab, VMDS, IH Rounds and Routines, exhaust stack extensions, Strobic Air®, 
SCBA, Full-Face, Air-Purifying Respirators, etc. 
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APPENDIX A 

 
Detailed Survey Summary Results 
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1. Which of the following best describes your impression of vapors related communications? 
a. Fully informed - 23 
b. Fairly informed - 26 
c. Adequately informed - 17 
d. Somewhat informed - 16 
e. Not informed at all – 4 

No Answer - 1 
 

2. Do you feel you learn more about WRPS chemical protection and Hanford vapors from?  
a. Your workplace (WRPS) - 73 
b. Sources outside the workplace (i.e. TV, newspapers etc.) – 13 

No Answer – 1 
 

3. How useful do you find the vapors-related information you currently receive from WRPS?  
a. Very useful - 17 
b. Fairly useful - 25 
c. Adequately useful - 22 
d. Somewhat useful - 15 
e. Not very useful – 7 

No Answer – 1 
 

4. How would you rate your knowledge of the strategies currently being used for protecting staff from 
chemical vapors? 

a. Highly knowledgeable - 17 
b. Fairly knowledgeable - 36 
c. Adequately knowledgeable - 18 
d. Somewhat knowledgeable - 14 
e. Not knowledgeable at all - 2 

 
5. How would you rate your understanding of future chemical vapor protection strategies that are planned 

for implementation at the tank farms? 
a. Highly knowledgeable - 7 
b. Fairly knowledgeable - 23 
c. Adequately knowledgeable - 24 
d. Somewhat knowledgeable - 16 
e. Not knowledgeable at all - 17 

 
6. Do you use the Hanford Vapors website (hanfordvapors.com) to receive information regarding vapors 

and chemical protection? 
a. Yes - 34 
b. No - 53 

 
6 A. If you answered “yes” to question 6, how often to you visit the website? 

a) Daily - 1 
b) Weekly - 11 
c) Monthly - 16 
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d) Less than monthly - 5 
No Answer - 1 
 

7. Have you ever received a manager’s briefing on chemical protection or a vapors presentation (“CPPO 
Notebook”/topic of the week)? 

a. Yes - 57 
b. No - 28 

 
7 A. If you answered “yes” to question 7, did you find the topic informative? 

a) Very informative - 12 
b) Fairly informative - 18 
c) Adequately informative - 17 
d) Somewhat informative – 5 
e) Not very informative- 4 

No Answer – 1 
 

8. Have you ever attended a Chemical Vapors Solutions Team (CVST) meeting? 
a. Yes - 15 
b. No - 72 

 
8 A. If you answered “yes” to question 8, did you find the meeting topics informative? 

a) Very informative - 2 
b) Fairly informative - 6 
c) Adequately informative - 4 
d) Somewhat informative - 0 
e) Not very informative - 3 

 
9. Have you attended a CVST sub-team meeting (i.e. chemical cartridge, communications, etc.)? 

a. Yes - 7                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
b. No - 80 

 
9 A. If you answered “yes” to question 9, did you find the meeting topics informative? 

a) Very informative - 1 
b) Fairly informative - 5 
c) Adequately informative - 1 
d) Somewhat informative - 0 
e) Not very informative - 0 

 
 

10. Where do you primarily receive the most helpful information regarding chemical protection and 
Hanford vapors? (Please select all that apply) 

a) Manager’s briefings - 38 
b) Chemical protection or vapors presentation (“CPPO Notebook”/topic of the 

week) - 10 
c) CVST meetings - 2 
d) CVST to the workforce briefings - 3 
e) Safety Startup - 30 
f) EAPC meetings - 6 
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g) ESH&Q communications - 12 
h) All-Employee email - 56 
i) Internal WRPS intranet website - 9 
j) External Hanford Vapors (https:\\hanfordvapors.com) website - 8 
k) Solutions articles - 26 
l) Posters - 4 
m) Email inquiry - 3 
n) Co-workers - 31 
o) Other (total - 10): Other – 2; My job as Mgr. – 2; DQO – 1; Training – 1; Status 

briefings – 1; None – 1; News – 1; The vapor issue is waste, fraud and abuse – 1, 
Proposal Information-1 
 
 

11. How do you prefer to receive information regarding chemical protection and vapors? (Please select all 
that apply) 

a) Manager’s briefings - 42 
b) Chemical protection or vapors presentation (“CPPO Notebook”/topic of the 

week) - 11 
c) CVST meetings - 3 
d) CVST to the workforce briefings - 3 
e) Safety Startup - 23 
f) EAPC meetings - 5 
g) ESH&Q communications - 9 
h) All-Employee email - 52 
i) Internal WRPS intranet website - 11 
j) External Hanford Vapors (https:\\hanfordvapors.com) website - 9 
k) Solutions articles - 25 
l) Posters - 6 
m) Email inquiry - 7 
n) Co-workers - 10 
o) Other (total - 7): Face to Face with Management – 1; All Employee Meetings -1; 

IHT Knowledge – 1; Training – 1; Schedule Status Meetings -1; The News – 1; 
Make it go away – 1 

 
 

12. Please choose the chemical protection and vapors-related subjects on which would you like to receive 
more information? (Please select all that apply) 

a) Chemical Vapors Action Plan (CVAP) - 26 
b) Cartridge testing report results - 36 
c) Third-party reviews of cartridge testing results - 18 
d) Self-Contained Breathing Apparatus (SCBA) use - 14 
e) Independent assessments - 19 
f) New technology implementation - 40 
g) Industrial Hygiene (IH) sampling data - 28 
h) Waste-disturbing activities - 22 
i) IH parity - 9 
j) Engineering controls - 25 
k) AOP-015 events - detailed information - 14 

https://hanfordvapors.com/
https://hanfordvapors.com/
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l) Medical partners information - 17 
m) Summary of the IH Chemical Vapor Technical Basis - 14 
n) Odor-to-vapor comparison – 25 

 
 

13. Please identify any other topics regarding WRPS chemical protection, and/or vapors on which you 
would like to receive information? 
 
• Wish people would Trust IH Monitors and IH Program 

 
• DOJ Investigation 
 
• During Safety Startup meetings my manager typically just says info is available and you can go to 

the website to learn more. We rarely actually discuss the information, even though we are affected 
but he isn’t. My general feeling is management (though “not all”) believes this is a local worker 
issue and the rest of us shouldn’t worry about it. 
 

• What is the Hazard that forces us to wear SCBA every day? 
 

• Why are we not informed of the specific hazards on the job and then informed upgrade is 
mandatory as a depth of defense? 
 

• I would like IHT’s to answer my questions about their instruments are reading. Apparently these 
“professionals” cannot tell me what their instruments are reading unlike the HPT’s and their 
instruments. 
 

• If there is any proof positive that the cartridges we use fail if used in our work environment? 
 

• I am over informed, I do not even work onsite. 
 

• I would like to see a more balanced hazard focus that looks at hazards associated with selection and 
use of hazardous chemical products in the work place. Specifically, an increase in resources, tools 
and assistance in identifying, appropriate less hazardous alternatives that still meet the operational 
and program needs. 
 

• Roadway closures or common pedestrian pathways now blocked by vapor control zones, (mostly 
when they go into effect and when they are removed). 
 

• AOP response results – personal sampling results. A member of a working team will wear a sample 
pump and the results are not shared among the working team even though credit is taken for the 
team. 
 

• IHT to use their equipment. I want to know when I ask what the levels are of O2, LEL, CO, CO2. 
Similar to when a RAD Tech is asked what is a dose rate and a smearable levels are. 
 

• Workers are tired of this issue that started with the installation of the time clocks. Please fix it. 
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• Information overload. A precise, focused monthly or quarterly summary in Safety Start. Too many 
emails, I stopped looking at them. 
 

• Below is feedback referring to website (submitted as an attachment to the survey): 
Survey question #6: Do you use the Hanford Vapors website (hanfordvapors.com) to receive information 
regarding vapors and chemical protection? 
 
No.  The reason I don't use this website it that I find it rather frustrating to use.  The website looks like it 
was designed to be nice to look at, but the information density on each page is low. 

 
Two large blue banners at the top of the page take up most of the real estate on my screen.  And there 
are two more large blue banners at the bottom of the page.  Many of the animation features just make 
the pages look busy and are distracting. 
 
Here are a few comments on a couple of the pages on the website: Design of the News & Updates page: 

 

Only the eight most recent news/update items are listed on the page, and I have to tab through eight 
pages to see them all. Why not list more (maybe twenty) items on a page? 
 

There should be a way to sort and filter these to those of interest (odor reports, regular weekly updates, 
etc.).  The generic search feature at the top of the page is inadequate for this. 

 
I used to receive email notifications of the weekly updates.  These emails would say something like 
"click here to read the weekly update."  A single click should take one directly to the update.  However, 
it would take three (or four?) clicks through the website to get to the update.  I stopped trying to read 
the updates and don't know if the emails have been improved. 

 
Information content of AOP-015 Interactive Maps 

I think the information that is there is presented in a good way.  However, when I look at them, I want a 
lot more information.  How many people were affected in each incident and what were the effects (how 
many felt symptoms, how many just smelled the odor, how many went to first aid)?  Were there any 
activities underway that were possible sources of the odor?  These are things that are normally 
communicated to everyone whenever an incident occurs. 
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Stratified random sampling was used to generate the list of employees invited to the survey.   The 
total WRPS population of 2,279 active employee was broken into two strata (subpopulations):  
Group 1 (North of the Wye Barricade), consisting of 1622 individuals and Group 2 (South of the 
Wye Barricade), consisting of 657 individuals.  Stratified random sampling offers several 
advantages: 
 

1. It was anticipated that, in aggregate, the response of Group 1 to the survey would be 
different from Group 2; stratified sampling can increase the precision of the survey in 
this situation. 

2. Stratified sampling can make it easier to draw conclusions about the two 
subpopulations. 

3. Stratified sampling will make it more likely that a subpopulation of interest is 
adequately represented in the sample. 

For a yes/no question, the approximate required total sample size1 can be calculated2 with 
Equation 1 (at 95% confidence). 

𝑛𝑛 =  
(∑ 𝑁𝑁𝑖𝑖�𝑝𝑝𝚤𝚤�𝑞𝑞𝚤𝚤�)2

𝑖𝑖=1
2

𝑁𝑁2 𝐵𝐵2
4 + ∑ 𝑁𝑁𝑖𝑖𝑝𝑝𝚤𝚤�𝑞𝑞𝚤𝚤�2

𝑖𝑖=1

                                                                   (1) 

 

Where n is the estimated sample size, Ni is the size of strata i, B is the desired margin of error, N 
is size of the total population, p̂i is the fraction of the strata i answering “yes” to a question and q̂i 
= 1 - p̂i.  The sample size for each strata can then be estimated with Equation 2. 
 

𝑛𝑛𝑖𝑖 =  𝑛𝑛
𝑁𝑁𝑖𝑖�𝑝𝑝𝚤𝚤�𝑞𝑞𝚤𝚤�

∑ 𝑁𝑁𝑖𝑖𝑝𝑝𝚤𝚤�𝑞𝑞𝚤𝚤�2
𝑖𝑖=1

                                                                                (2) 

 
Where ni is the sample size for strata i.  The overall sample can be recalculated using Equation 3. 
                                                      

 n = ceiling(n1) + ceiling(n2)                                                    (3) 
 
 

Where ceiling() is a round-up function. 
 
 

 

                                                                    
1 This method of calculating sample size for stratified sampling  
2 For more details see Scheaffer, Richard L, et al, Elementary Survey Sampling, Boston: Brooks/Cole. Chapter 5. 
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Assumptions 

In absence of data to estimate p̂i  and q̂i, it was assumed that Group 1 had a 50/50 split on yes/no 
questions (this assumption will maximize sample size) and it was assumed that Group 2 had 
66/33 split on yes/no questions.  These assumptions are shown in Table B-1. 

 
Table B-1.  Assumptions. 
 p̂ q̂ 
Group 1 0.5 0.5 
Group 2 0.666 0.333 

 
 
The desired margin of error was ±10%. 
 
After sampling, no margin of error exceeded ±11% in responses to individual questions. 
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All calculations were performed using R version 3.3.1 (2016-06-21) “Bug in Your Hair” (64 bit).  
R software grading is documented in HISI # 3911. 
 
All R scripting was performed using RStudio Version 0.99.903.  Rstudio grading information is 
documented in HISI # 3925. 
 
Approximate sample sizes for both strata and the total population sample size were calculated 
using Equations (1) – (3).  Results are shown in Table C-1.   
 
A list of employees to be included in the survey was randomly selected from a list of active 
WRPS employees.  The list of randomly selected of employees was approximately twice as long 
as the estimated required sample sizes since the anticipated response rate was 30 – 50%.  All 
random samples were pulled using the r function sample.int().  
 

Table C-1.  Sample Size Calculation Results. 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Estimated Required 
Sample Size 

Number of WRPS 
Employees Selected 

Total 94 192 
Group 1 68 136 
Group 2 26 56 
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R Code 
R code used for calculations is shown below:  
 
#First part of the program estimates the sample size require to meet a specified 95% Confidenc
e Interval width 
#Second part of program randomly samples from a list of active WRPS employees  
 
set.seed(1344863)  
setwd("C:/Users/H5604181/Documents") #This path will need to be changed if run by anyone else. 

#Reading in list of wrps active employeed and associated Level 1 department 
#The group column is a flag that indicates whether the employee is a field worker 
#"2" indicates office worker.  "1" indicates field worker. 
 
wrps.active <- read.csv("wrps.csv", header = TRUE) #WRPS.CSV is a file containing a list of al
l active WRPS employees 
wrps.active1 <- wrps.active[wrps.active$Group == 1,] #Group 1 strata 
wrps.active2 <- wrps.active[wrps.active$Group == 2,] #Group 2 strata 

#Assume most conservative case - Field workers are split 50-50 on "Yes/No" questions 
p.1 <- 0.5 #Fraction of field workers answering "Yes" 
q.1 <- 1-p.1 #Fraction of field workers answering "No" 
 
#Assume slightly less conservative case for office workers - they are split 66 - 33 on "Yes/No
" questions 
p.2 <- 2/3 #Fraction of office workers answering "Yes" 
q.2 <- 1 - p.2 #Fraction of field workers answering "No" 
 
N.1 <- nrow(wrps.active1) #Total number of employees in group 1 
N.2 <- nrow(wrps.active2) #Total number of employees in group 2 
N <- N.1 + N.2 #Total employees in WRPS 
 
#Equation 5.16 in Elementary Survey Sampling by Richard L. Scheaffer et al. 
n.1 <- N.1*sqrt(p.1*q.1) / ((N.1*sqrt(p.1*q.1)) + N.2*(sqrt(p.2*q.2))) #Fraction of total samp
les allocated to Group 1 
n.2 <- N.2*sqrt(p.2*q.2) / ((N.1*sqrt(p.1*q.1)) + N.2*(sqrt(p.2*q.2))) #Fraction of total samp
les allocated to Group 2 
 
bound <- seq(from = 0.03, to = 0.2, by = 0.01) #Different bounds to be used for sample size ca
lculations 
 
D <- bound^2/4 #From Equation 5.15 
 
#Equation 5.15 in Elementrary Surery Sampling by Richard L. Scheafer et al 
n <- ((N.1*sqrt(p.1*q.1)) + N.2*(sqrt(p.2*q.2)))^2/(N^2*D +(N.1*(p.1*q.1)) + N.2*((p.2*q.2))) 
# Total Sample Size required 
 
ss.1 <- ceiling(n.1*n) #sample size for group 1. Rounding up. 
ss.2 <- ceiling(n.2*n) #Sample size for group 2. Rounding up. 
n <- ss.1 + ss.2 #Total Sample size required 
 
plot(y = n, x = bound) 

#Note:  The inital sample size calculations for group 2 was performed prior to adding Construc
tion and Comissioning employees to 
#the list of active WRPS employees.  This means that the random sample for Group 2 selected by 
this calculation will be smaller  
#than the list that was used to invite employees to the survey. 
#Assume bound = 0.1 
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random1 <- sample.int(N.1, size = ss.1[bound == 0.1]*2) #Doubling sample size to account for 5
0% response rate 
random2 <- sample.int(N.2, size = ss.2[bound == 0.1]*2) #Doubling sample size to account for 5
0% response rate 
 
group1.sample <- wrps.active1[random1,] 
group2.sample <- wrps.active2[random2,] 
 
#Writing Results to spreadsheet. 
write.csv(x = group1.sample, file = "Group 1 Sample.csv") 
write.csv(x = group2.sample, file = "Group 2 Sample.csv")  
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