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Chelan County Chelan County 
Public Utility DistrictPublic Utility District

3 Dams 

2000 MW of Generating Capacity 

Second largest non-Federal 
hydroelectric producer in the U.S.

Lake Chelan

Rocky Reach

Rock Island
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Capturing knowledge before Capturing knowledge before 
it walks out the door.it walks out the door.
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Why does this matter?  Why does this matter?  
An industry-wide issue

50% to lose 50% in 5 years
• 50% of utilities are faced with 50% or more of their workforce retiring 

in the next five years
90% have a problem...30% have a plan
• Of 21 energy companies interviewed, over 90% report attrition as an 

important or emerging issue...Over 30% report having a plan to 
address the issue

Ample anecdotal evidence
• Including explicit plans to recruit replacements from other utilities
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Knowledge Retention Knowledge Retention 
ProcessProcess
Identify critical skills and 
knowledge at risk 

Assess consequences of losing 
that knowledge 

Capture the knowledge 

Evaluate strategies to transfer 
critical knowledge
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Gap Analysis: Attrition ForecastGap Analysis: Attrition Forecast

Focus on required critical skills and where those 
skills reside

Identify a way to prioritize critical skills and assess those 
in danger of being lost through attrition

Two and five year forward look at organizational impact

NOTE: Often the least well understood tasks, because of difficulty or lack of standardization 
are most at risk from attrition by a few specialists in that area.
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What are we doing?What are we doing?

1. Workforce assessment
(April 2004) 

614 full-time employees 
156 (25%) eligible to retire
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What are we doing?What are we doing?

2. Identify knowledge or skills 
that could be lost

Necessary for reliable and/or 
safe hydro operations

Not uniformly common 
knowledge

Currently undocumented
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What are we doing?What are we doing?

3. Capture and deliver that      
knowledge

Operational and Maintenance 
Instructions (OMI’s)

Standard Operating 
Procedures (SOP’s)

Job Plan and work notes 
database (Maximo)
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Operational and Operational and 
Maintenance Maintenance 
Instructions Instructions 

Web-based
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Operational and Operational and 
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Operational and Operational and 
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Standard Standard 
Operating Operating 
ProceduresProcedures
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Job Plan Job Plan 
Work Notes Work Notes 
DatabaseDatabase
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SummarySummary
Commit leadership and 
resources to the initiative

Devise a plan 

Obtain the tools 

Obtain workforce commitment

Prioritize

Get started
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Questions?Questions?
If you want to know more, contact me:

Bill Christman
Chelan County PUD
509-661-4283
billc@chelanpud.org
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Apprenticeships



Apprenticeships
The program (over 50 years 
old) has been in a leadership 
role for a long time

Covers 6 skilled trades, 
including hydro machinists and 
electrical constructors

Graduates of the program are 
certified journey workers by 
Washington State



Screen for two year degree in electric 
vocational trades, or one year hydro 
operator experience 

Administer written test on Electrical 
Knowledge 20% pass rate

Interview from Pool

2 part - 2 year Training

Hydro Operator Recruitment



New operators have two years to complete a 
36 unit Hydro Operator Training Course 
(from Los Angeles Water and Power, 
Tacoma Power uses the same course. 
Tacoma requires completion in 1-1/2 years 
and provides instruction.) 

Plant familiarization by senior operator -
walks through various tasks and manuals

Chief Operator conducts checks and 
evaluations - to documented bench marks

Hydro Operator Training



Dam safety awareness and inspection 
component could be strengthened by 
including documented benchmarks in the 
formal training program

Currently, self taught TADS modules are 
available for operators, and they are 
encouraged to pursue this during annual 
training by Dam Safety Engineer 

Hydro Operator Training



Seattle City Light
Serve Population of 750,000

Our Mission is to provide low cost, 
environmentally sound electricity for the 
the benefit of the citizens of Seattle

Historic investment in hydroelectric 
generation has made this possible.  Seattle 
owns 10 Hydro Dams -1870 MW



Our Lines of Business
Power delivery

Power Supply

Corporate Services



Improving our Dam Safety 
Program 

Best Practices Review - To improve dam 
safety programs and to elevate the level of 
dam safety practice.
ASDSO Peer Review Team evaluates our 
Dam Safety Program mission, objectives, 
policies and procedures. 
And our compliance with those procedures, 
and compares them to industry standards.



ASDSO Peer Reviewers

William B. Bingham, P.I. Gannett Fleming
Tomas A. Kelly, P.E. Southern California 
Edison (Retired)

George E. Mills, Ohio Department of Natural 
Resources, Dam Safety Administrator (Retired)



Panel of 3 reviewed Seattle Light and Water 
Departments dam safety programs

recommendations included need for basic 
dam/ dam safety training at the sites, TADS 
may not be enough, unless facilitated, and

Develop an internal program to raise the 
awareness of the importance of the dams 
and the dam safety program to the City, 
including senior management

ASDSO PEER REVIW
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Through the 1970’s, the Skagit Project was run with one goal: 
supply electricity in the cheapest, most efficient way

Accumulating fisheries research led SCL in 1981 to regulate 
river flows around the needs of Skagit River salmon

Protect the Environment
Salmon in the Skagit Before and After Flow Plan



Consequences of a major dam failure can wipe out even a large 
company

How are the annualized costs of dam safety risk reduced by 
monitoring, training, surveillance, O&M manuals?

Business Risk of Dam Ownership
Annualized cost of risk before and after Dam Safety ...

Boundary Dam 
photo courtesy of the City of Seattle,
City Light Department (#)
(click for a full sized photo)
http://simscience.org/cracks/advanced/arch_char1.html



Washington State Requirements

Describes procedures for normal and extreme project 
operation

Procedures for monitoring, inspection and long-term 
maintenance 

Detailed requirements, outline and example in Pub. 92-
21 (revised 1995, Guidelines for Developing Dam 
Operation and Maintenance Manuals

Dam owners are required to develop and 
maintain an Operation and Maintenance 
Manual:



Washington State Requirements

SECTION 1 - GENERAL INFORMATION includes 
purpose of the manual and general project description 
and data sheet

SECTION 2 - PROJECT OPERATION provides 
details for reservoir and dam equipment operation 

SECTION 3 - MAINTENANCE provides detailed 
information on periodic maintenance and upkeep 

An O&M Manual should at a minimum 
contain the following chapters:



Washington State Requirements

SECTION 4 - INSPECTION provides procedures and 
checklists for performing regular periodic inspections

SECTION 5 - INSTRUMENTATION AND 
MONITORING summarizes instruments installed and 
program 

SECTION 6 - UPDATING provides for periodic 
updating and controlling contents 

http://www.ecy.wa.gov/programs/wr/dams/dss.html

An O&M Manual should at a minimum 
contain the following chapters (continued):





CDA Dam Safety Guidelines...

Requirement: Dam operation, maintenance and 
surveillance shall be provided so that an acceptable 
level of dam safety is ensured.

A manual (the “OMS Manual”) shall be prepared, 
documenting operation, maintenance and 
surveillance for each applicable dam. 

Includes specific requirements and outline in 
Sections 3.1 through 3.4.

http://www.cda.ca/index.htm



CDA Dam Safety Guidelines...

3.4.2 Regular Inspections 

Requirement: Periodic Inspections shall be performed. 
Instructions and procedures should include:

•Checklists, frequency, responsibility, reporting , qualifications 
of inspectors…

•Grant County Public Utility District has a Civil/Structural 
Inspection and Surveillance Program Manual for its PEC 
Hydro Project.  Dave Moore of GCPUD No. 2 is here.



Coordination and Cooperation

Communication across utility

eliminate silo effects

become a high powered 
organization





AEP Hydro Generation

Plan For Workforce Development:  
Knowledge Transfer



AEP Has A Generating Capacity 
of 36,000 MWs

• 65% Coal
• 25% Gas
• 7% Nuclear
• 3% Hydro/Wind





Changing of the Guard

How Do We Capture & Preserve the 
Knowledge of Our Experienced 

Employees?



Improve Hiring Standards

• Two-Year College Degree Requirment
• *Pass the MASS and POSS tests
• Pass Hydro Knowledge Assessment Test

• *Edison Electric Institute (EEI) selection system 
for screening candidates



Improved Job Demonstrations

• All Job Demos Revised by Senior 
Mechanics (Subject Matter Experts (SME))

• Revised Job Demos Validated by SMEs to 
Match  New Job Descriptions 



Initiate Knowledge Assessments

• Operations:  L&K International
• Maintenance:  Technical Manuals
• Ultimate Goal:  Provide Objective Data For 

Promoting Candidates and Hiring New 
Employees



Initiate Written Procedures

• Use Process Mapping to Create Applicable 
Flow Charts 

• Option Exists to Convert Flow Charts to 
Written Text




