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In the Beginning at NRC
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Historically stable workforce

Increased retirements

Presenter
Presentation Notes
As is the case with many technically based organizations NRC enjoyed a long stable history.Born in the 1970s, NRC was comprised of people who tended to join NRC as newly graduated engineers and stayed with NRC for 30 – 35 years.  The nuclear industry was stable with few major changes over the years.  Following the Chernobyl accident, people turned away from nuclear power, favoring fossil fuel plants such as oil and gas for electric power production.  The demand for nuclear engineers declined and many university nuclear engineering departments closed due to low enrollment.  At one point the U.S. was graduating as few as 400 nuclear engineers a year. The NRC workforce continued to age and retirements increased. In 2006, NRC estimated that we were losing approximately 4000 person years of experience each year.  That is a serious brain drain, particularly in a relatively small industry.  In order to maintain our technical capability we needed to do something……
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Changing workforce 
dynamics

Increased public 
scrutiny

Organizational Challenges

Presenter
Presentation Notes
So NRC started hiring like mad – both persons rights out of school and people from industry and the nuclear navy.  We were very successful but soon, over 50% of the NRC staff had been with the agency for less than 5 years. That was a huge training and knowledge management challenge.  On top of that the new staff, although smart and eager, did not know what they didn’t know.  They thought and learned differently than their more experienced colleagues.  They wanted their answers right now – when they needed it and not before and they had little patience for researching a topic.  So they would inundate subject matter experts with questions.  Our SMEs were in a quandary – not only did they need to help train these new staff, but they also had their own work to do.  They were frustrated and many started to leave. And the workload was increasing as well; interest in nuclear power continued to increase. Industry announced their intentions to seek licenses for upwards of 20 new nuclear power plants.  We had to find a way to capture and transfer the lessons learned and best practices from our subject matter experts into a readily available, palatable form.  In 2006, NRC’s senior executives got together and issued a policy paper that spoke to the need for a knowledge management program and laid out the infrastructure for such a program.  That paper is publicly available.  You can Google“NRC  SECY 06-0164” and download it if you like. (http://pbadupws.nrc.gov/docs/ML0615/ML061550002.pdf)You all know that just because senior execs propose a program, middle managers don’t necessarily embrace it.  They had to be sold on the idea
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Skeptical Management

No money

KM Challenges

Overworked Staff

Presenter
Presentation Notes
Many people are suspicious of anything new.  In particular, middle management was very skeptical.  They were focused on making their numbers and keeping to the schedule and budget.  They were generally unwilling to divert any effort to anything that does not have a direct positive impact on the work of their unit – KM was just another executive whim of the moment that would take up valuable time and resources.And then we had no dedicated KM budget.  I was able to find $10,000.  and no staff to help. So whatever business case we developed had to account for that and present an initiative in terms of process improvement.
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What is the VALUE to the 
Agency?
• Collaborate and communicate across 

organizational boundaries
• Capture knowledge before it is lost to create 

organizational memory
• Facilitate decision making
• Improve productivity – decrease time to 

competency

Presenter
Presentation Notes
In order to get people to support the Knowledge Center, we needed to explicitly answer this question.  As in the case of the points for CoPs, NRC staff developed these points.  We felt that it was important to clearly state these point right up front so that we had “elevator speeches” ready and widely available.  It articulates our business case.
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What is the VALUE to Me?

• Locate knowledge and experts when needed
• Capture knowledge through interactions and 

discussions and make it widely available
• Streamline training
• Enhance professional development 

Presenter
Presentation Notes
More importantly, we needed to answer this question in order to get staff involved in these CoPs.  Again these answers were developed by the staff.  We now have examples where key staff were located within minutes for special assignments particularly following the Fukushima event.We have CoPs for interns, summer students, persons pursuing inspector or technical reviewer qualifications and they share information and ask questions about their studies or about recent events and become more informed more quickly on what is important and what is not within NRC.  We have over 100 CoPs, of which about 30% are truly active.  Whenever a new hot topic comes up, someone requests a new CoP and it is very active until that topic is resolved or overtaken by events, but we never delete anything – you never know when you are going to have to revisit that topic or avoid mistake of the past….



The Path Forward
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Capture SME knowledge

Connect generations

The KM Business Case

Presenter
Presentation Notes
So all of these issues had to be included in crafting a business case.  So what did we tell management?We told them that the KM program would capture explicit and tacit knowledge of subject matter experts.  And we would connect the four different generations working at NRC so that information flowed across the staff.We started by hosting lunch and learns that showcased agency experts in informal settings.  We asked the experts to prepare an informal discussion or outline and in some cases we recorded these sessions.  This was a quick fix to a complex issue.  Just getting people together in an informal work environment made a difference.  We also brought back people who dealt with complex issues or situations and asked them to speak on panels.  We also recorded these sessions.Most of these sessions were done during lunch to minimize the use of normal staff time.These initiatives  made managers less skeptical.



www.aphl.org

Improve and streamline 
training

Maintain technical 
excellence

Business Case cont.

Presenter
Presentation Notes
We also committed to enhancing our staff training and certification efforts so that we would produce well trained, knowledgeable staff quicker. Most of our technical and contract staff go through a formal training program before going before an oral certification board to ensure that they are ready and qualified to work as an NRC employee. We said we would do all of that with a 10K budget and one person assigned to do it.  SO how?
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Gather complaints

Identify high risk areas & SMEs

Tactics

Presenter
Presentation Notes
Before we started to make bigger changes, we needed to identify and prioritize issues.  We started by talking to staff and gathering complaints. Most of their complaints were usually about how they couldn’t find information or how sharing information was difficult.  There often were several versions of a given document – which one was the right one?   Once we had the problems, what were the priorities? Which complaints or areas are the most important?  We found out by asking managers and junior staff “If we took the person who would hurt your productivity the most – who would it be?”  Once we had those answers, we had identified the area of highest knowledge risk and the name of the subject matter expert for that area….then all we had to do was ask managers for business lines to prioritize that list. That done, we had a list of issues that needed to be fixed, the names of the subject matter experts and what areas managers thought were the most important.  We said we would do all of that with a 10K budget and one person assigned to do it.  SO how?
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Inclusive problem solving

Enhance existing tools; 
use new ones

Tactics cont.

Presenter
Presentation Notes
Now that we had identified the issues and priorities,  we asked employees what they would do to address the issue.  Most of the time they had good suggestions and appreciated that they were being asked to help develop the solution.   Then we looked at tools, both conventional ones like seminars and video taping important presentations.  We also looked tools that we hadn’t used before…I have gotten a lot of good ideas from KM conferences – like holding a café.  This slide shows our very first café where we developed a group solution to a communications problem. 



www.aphl.org

Created KM Web Page

KM Dashboard:
Who is doing what?

First Initiatives

Presenter
Presentation Notes
We also used some IT tools.  First, we created a Km Web page containing all the resources and tools that were available to the staff.  Second, we created a KM dashboard by asking each office to identify their internal KM initiatives and document them in a dashboard so anyone could see at a glance who was doing what.  Let’s take a closer look at both of these tools.



Tools
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NRC KM Web Page

Presenter
Presentation Notes
This is the NRC KM Web page.  You will see that we have general KM resources as well as some reference documents.  As you can see from this screen shot, we have developed quite a few resources.  I expanded the internal sites tab which shows the KM sites some of our work units have created.  These are primarily for the staff within those work units, but they are available to anyone inside the NRC.  This makes it a lot easier for travelling inspectors to prepare for their on site inspections.All four of our Regional offices have KM pages that they create and maintain.  We just linked their sites to the main page.
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KM Dashboard

Presenter
Presentation Notes
Once the KM page was in place, we created a dashboard by asking each office to identify their internal KM initiatives and document them in a dashboard so executives could see at a glance who was doing what.  The initiatives are grouped into three main categories and each NRC office (there are 24) is listed across the top. We use a color code and please note that there is no red.  There is no BAD way to do KM. Green means, “Yes.  We are doing this currently.”  Yellow means “We are working on this and have some growing pains.”  Blue means “We have done this and are happy with it.”  And white means no activity.



Presenter
Presentation Notes
By clicking on each dot, you can get a summary and history of the initiative and the name of a person who is managing that initiative.  In other words, who to call for help if you are considering developing a KM initiative.   Here you see what happens when you click on a specific dot.  You get more information about the program.  Here the Office “NRO” describes what their training and qualification program is like. Most importantly, there is a person listed as contact so that people thinking about pursuing this kind of initiative have someone to contact and talk to.
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Reduced Time to 
Competency by 6 months 
($37 million)

Expert Locator

Initial Results – 2008/9

Presenter
Presentation Notes
So what was the impact of all this?  We started working on these initiatives in late 2007.  Within a year, we reduced the average time it takes a new staff person to pass their certification exam from 24 months to 18 months.  That means a new employee is an independent, productive employee 6 months sooner!  We estimated the cost savings around 37 million dollars in 2009 alone.  22 million saved in 2010.   We have also significantly improved the collaboration across generational and organizational lines.  You could see it in how people interacted in the cafeteria.  I heard less complaints – or at least different ones, and people are starting to think about knowledge management in different terms.  It isn’t a burden, but a tool for getting work more effectively.  And because people were putting their profiles into the Center and asking and answering questions which are searchable, we developed an on line expert locator.  IN the Center, you can type in a term and the software finds people who have that term either in their Q&A or in their profile.  That sort of thing came in handy when we needed experts for emergent issues, like the event at Fukushima. Things were good – or so we thought.



www.aphl.org

Then things went south
• Executive Champion left 2010
• New Champion: “KM is running itself”
• New Chief Learning Office: hammer and nail
• Push to cross train managers and staff – 3-4 

month assignments
• Interest and involvement in KM declined
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The KNOWvember Initiative
Management agreed to KNOWvember
marketing campaign:
• Exec Director Message
• Mgrs endorsed KM program
• Update SME lists
• Create & display posters
• Discuss KM at staff meetings
• Highlight KM in newsletters
• Update KM materials
• Create and Show KM videos

Presenter
Presentation Notes
Faced with the imminent retirement of the KM Program Manager (me) arrival of a new senior manager for KM, agency executives agreed to try to revitalize KM at NRC.  The plan was to remind the staff about the KM program through videos, posters and messages from managers, including the Executive Director of the agency.So in late 2011, I began to work on production of 4 videos for the purpose of educating and reminding staff and management of the KM tools that were available to them.
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KNOWvember Results
• Renewed interest in KM
• KM to be mentioned at future conferences
• KNOWvember will be annual
• New document series for KM established

Presenter
Presentation Notes
The videos ran every day for three weeks on the TVs placed in the building and elevator lobbies as well on NRC’s internal TV channel.  WE placed KM posters on every floor and on the doors to meetings rooms and common areas to make employees aware of the KNOWvember campaign.The buzz about KM increased and managers started talking about KM more and more.  Even our Executive Director got into the spirit and issued an all agency notice encouraging staff to get involved with KM.At the end of KNOWVember, agency executives decided to make KNOWvember an annual event and set up a document series specifically for KM based documents – those which capture historical information about significant events for training future staff.
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Observations from 19 KM 
Project Managers

• Common KM program 
Drivers

• Killing KM
• Making a successful 

KM program
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Interviewee Selection Criteria
• Built their organization’s KM program – not a 

consultant
• Spent 2 years or more on the programme
• Primary person responsible for the KM 

programme – interfaces with executives
• Can point to a clear ROI, e.g., productivity or 

monetary
• Can speak to the ROI
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Interviewee List
Airbus, Antwerp Port Authority, ARUP, BP, Cadbury Schweppes, 

Defense Acquisition University, Hewlett Packard (HP), the 
International Center for Tropical Agriculture, (CIAT), Intellectual 
Property Office Singapore, Lloyds Register Marine, NASA, MPM 

PETRONAS, Ontario Workplace & Safety Board, U.K. National Health 
Service Digital, Sellafield, Shell Oil, the U.S. Army and Nuclear

Regulatory Commission

Nb. others were interviewed but chose to retain anonymity
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Common KM Program Drivers
1. Risk, real or anticipated
2. Desire to improve operations
3. Leader vision and innovation
4. Regulations or direction from above
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Killing KM: Observations
• KM Failure is not uncommon

• NHS
• U.S. NRC

• Interviews revealed commonalities
• BP
• HP/Digital
• Large international engineering firm
• US Army
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Killing KM: patterns from interviews

• NEW CEOs, acquisition or merger
• Focus on the bottom line; not what made 

company successful

• Little done to identify critical knowledge
• Tacit knowledge not considered
• KM success stories out of date or misaligned
• KM Program Manager blind sighted or 

ignored



“KM is all about people and the 
networks. You always go to your 

trusted source, you always want to 
talk to somebody for reassurance”

- Rafi Oghoubian

Presenter
Presentation Notes
Major Finding from “Navigating”
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Making a Successful KM Program

1. Identify and understand stakeholders
a. Most important
b. Don’t assume
c. Listen carefully
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Making a Successful KM Program 
cont.

2. Identify and Prioritize Painpoints
b. Painpoints vary by level
c. Pay attention to middle 

management
d. Answer WIIFM
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Making a Successful KM Program 
cont.

3. Define a Baseline and Metrics
a. Gather anecdotal data

i. How long to do something?
ii. Where are the bottlenecks?
iii. How many supplies are needed?

b. Trend changes,               
monetize if possible
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Remember!
It is ALL about the people
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Knowledge Management 
at APHL: Sources and 

Resources

Robert Rej, PhD



www.aphl.org

So… what is Knowledge 
Management?
Knowledge Management is a disciplined way of 
connecting people with the information and the 
tools they need to use and manage it. 
By helping people work together, knowledge 
management empowers the minds of many and 
provides benefits to the organization.
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Why? Key Purposes of 
Knowledge Management
• Inform people
• Build capacity
• Retain knowledge that may be lost by 

attrition
• Build on lessons learned
• Not re-invent the wheel
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APHL Knowledge Management 
Committee
History & Background:
• Evolved from a 

subcommittee on surveys 
from APHL Informatics 
Committee

• Further evolved from the 
Data Information and Sharing 
Committee (DISC)
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APHL KM Objectives
• Utilize data to develop questions for further 

exploration and discovery, as well as the overall 
strategic direction of APHL’s work

• Promote knowledge management practices 
• Sustain data and information resources such as the 

Member Resource Center (MRC), the Survey Resource 
Center (SRC), and the Public Health Laboratory Systems 
Database (PHLSD)
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APHL Knowledge Management 
Committee
The Knowledge Management Committee (KMC) 
provides guidance on effective management and 
use of resources for members to improve 
laboratory processes, procedures and systems. 
The committee adapts, develops, collects, 
organizes and disseminates tools to promote 
public health practice. 



www.aphl.org

Collaborative Tools: 
colLABorate
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Listervs
• LISTSERV usually refers to an automatic mailing list 

server. 
• Dates from the mid-1980s.
• When an e-mail is addressed to a LISTSERV mailing 

list, it is rebroadcast to all members on the list. 
• The result is similar to a newsgroup or forum, except 

that the messages are transmitted as e-mail and are 
available only to individuals on the list. 
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Listervs
• Easy to use
• Need only an e-mail client
• E-mail is a comfortable environment
• Opportunity for immediate response(s)
• Subscription list reduces spurious input
• Forms a community of interest
• Solicits tacit knowledge
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• Cannabis Community of Practice 
• Government Environmental Laboratory 
• Newborn Screening
• Laboratory Biosafety Community
• Laboratory Leadership-Mentorship Community 
• NewSTEPs Community
• Opioid Community of Practice
• PH Laboratory Operations Community of Practice
• Quality Assurance Community 
• STARLIMS Community 
• Training Partner Community
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• 19 Communities (Listservs)
• Approximately 3500 participants

(range ~20 to ~700)
• Activity from January through April 2019:

~400 threads
~800 posts

• Most active in 2019:
• Newborn Screening Community
• ARLN Regional Laboratory Community
• Biosafety and Biosecurity Community
• Quality Assurance Community
• NewSTEPs Community
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QA Thread on Pipette Calibration
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Member Resource Center



www.aphl.org

Member Resource Center
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www.aphl.org/programs
/research/KM



Knowledge Retention at the 
Arizona State Lab

June 3rd, 2019

Presenting at the 

APHL 2019
Victor Waddell, PhD |  Lab Director



Facilities Management 
Knowledge Retention

• Using the Knowledge Retention Toolkit
• By the end of 2018, 2/3 of the Lab Facilities team 

plans to retire affecting knowledge transfer among 
the Lab Facilities team and daily facilities  
operations at the Lab

• Lab Facilities Project Started in 2017



How to get started?

• What is the best way to get everyone on board 
with this project (management and staff)?

• What is the best approach?
• I have tools, which ones will get me to the goal
• Frequency of meetings/discussions/updates?



Lean Tools

• Arizona Management System (AMS)
⁻ Huddles/PVDs
⁻ Metrics
⁻ Gemba walks
⁻ Leader Standard Work
⁻ A3 is a standard, clear and concise format for 

communicating project information fit onto one 
11x17 page



Project Name: Facilities Knowledge Management

Scope:

Goal Statement:

Improvement              Breakthrough Agency Name: Date:Laboratory Services/Facilities 03.01.2018

Organization/
Resources:

Victor Waddell (Sponsor), Steve Baker (Owner), Kathryn Wangsness (Lean Coach/Member), Rick Davis (member), Leslie Reeves (member), Lawrence Bruce (member), Brian Baker ( past member/intern) Meeting 
Cadence:

Weekly huddle 
Wed @ 8am

PURPOSE (PLAN) STRATEGY (DO)

Problem Statement:

ANALYSIS (PLAN)
RESULTS AND ISSUES (CHECK)

STANDARDIZE AND SUSTAIN (ACT)

# Actions Owner Due Date Action Status

1 Review electronic and hard copy records filing system Rick/Les 9/8/2017 -
DONE

Created shared drive on 3/2/17
Hard copy files organized

2 Review MVP system and ensure equipment is current Les/Brian 8/27/2017 -
DONE

Completed, see note regarding sustainability

3 Perform Gemba walks to determine key activities – ensure this activity is 
added to LSW

Steve/Les 3/9/2018 Ongoing activity, part of LSW – add to Les’ LSW

4 Create draft documented processes (Std work, SOP, flow charts, etc) Brian 12/22/2017 -
Done

Completed and awaiting final reviews – see list

5 Review draft documents then finalize via Lab QA-019 QA Team – final 
review

3/30/2018 In progress, working with QA staff to move 
forward. see SW Review Check sheet

6 Perform 5S (Workplace organization) on common areas (Shop, Back 
room, Penthouse)

Lab Facilities team 3/30/2018 Shop completed, back room and penthouse in 
progress – see Problem Register

7 Perform 5S on individual offices Rick/Les 1/12/2018 -
Done

Completed, going forward use of 5S checklist or 
Gemba walks to ensure sustain

A3 project form final 9.26.17

By the end of 2018, 2/3 of the Lab Facilities team plans to retire affecting knowledge transfer among 
the Lab Facilities team and daily facilities  operations of ASPHL.

Create at a minimum document process for key activities performed by the Lab Facilities team by Feb. 
2018.

Each staff member on the Lab Facilities team serves a role and the newest team member has been 
with the Lab for 7 years and has learned many of the processes over the years. When 2/3 of the 
team members started, the building was still new and there were many changes made to create 
greater efficiencies. As the team members worked through the various changes they learned how to 
ensure the work was completed.  However, when a team member was on vacation or gone, certain 
activities would not get completed as the other team members did not know how to perform or it 
was felt that it could wait until the return of the team member that routinely performed the task.  
Due to the workflow and the lack of documented processes, activities would occasionally get missed 
or would not be performed consistently between the staff.  A review of current activities must occur 
and be documented in a way that works for the staff in the section and allows for the transfer of 
knowledge.

Review:
 Activities performed by Lab Facilities and identify key tasks (Gemba walk)
 MVP system to determine if there are options that would assist in knowledge sharing
 How information is stored (electronically and hard copy)
 Contacts for specific tasks needed to be performed for the building (e.g. ADOA, Johnson controls)
 Work order process – discovered that work orders were behind by about 6 months equating to 

over 600 work orders not updated

Potential root causes:
• Longevity of the current staff and their familiarity with the building, the processes, and each 

other
• No documented processes on work performed
• No regular system in place to ensure work completed

Gemba walks were performed by owner, lean coach and intern to determine key activities and prioritize recording these activities.

 Established a shared electronic drive for common records that all Lab Facilities 
staff can access

 Hard copy files were reviewed and files updated and labeled
 5S performed on common work areas: Shop, back room, penthouse

In:
• Review of all processes via Gemba
• Documentation via written, recorded
• Updates to MVP system
• Changes to responsibilities
• Changes to workflow

Out:
• Hiring additional staff

 Weekly huddle meetings by the Lab Facilities team will ensure that activities
identified for knowledge sharing and improvement are sustained

 Gemba walks by Owner
 5S Checklist review – periodically performed to verify sustain
 Consistent use of FFAC-001 Equipment Modification Form (use of this 

will ensure MVP is up to date with equipment)

 Training and VOC to encourage use of  FFAC-001 Equipment Modification Form
 Provide training and ensure that Gemba walks are part of supervisor LSW 
 Provide training on 5S follow up checklist and best practice frequency to sustain



Happy Ending

• Sustainability in the future for Lab Facilities
−Management engaged and discussions 

happening weekly
−Both employees have now retired and we have 

hired new staff to fill these positions



THANK YOU
Victor Waddell PhD |  Lab Director

Victor.waddell@azdhs.gov |  602-364-0609

mailto:Victor.waddell@azdhs.gov
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