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E
mployees come and go in every industry, but 
knowledge transfer is especially important for 
water and wastewater utilities, which are 
charged with protecting public health, support-

ing economic development, and safeguarding the environ-
ment. While there is plenty of room for improvement, the 
water industry has a working level of documentation of its 
facilities and business records (e.g., geographic informa-
tion system maps, map books, drawings). Still, the indus-
try as a whole needs to develop knowledge transfer sys-
tems that can better handle its current challenges, many of 
which are anticipated to grow, including the following: 

• Increased loss of experienced staff, and their 
undocumented knowledge, to retirement or other 
employment changes 

• Evolving technologies and regulations 
• Inadequate documentation of facility and software 

system operations and maintenance 
• Increased public demand for transparency and 

accountability, with diminished tolerance for oper-
ational and managerial errors

Staffing issues may be a concern for the water indus-
try, but solutions are being developed. For example, 
Baywork, a Northern California consortium of water 
and wastewater utilities that focuses on workforce  

reliability, has looked for ways to help utilities address 
these challenges since its creation in 2009. One of  
Baywork’s primary objectives is workforce develop-
ment, and efforts have included staff workshops (e.g., 
Baywork Workshops on Wheels) and training programs 
(e.g., Using Technology to Teach). Through its website 
(Figure 1), Baywork provides videos, presentations, and 
other resources on documentation, staff development 
and training, and knowledge management.

In 2015, Baywork signatories decided to package 
both existing and newly collected materials on knowl-
edge transfer in a new format: an online, interactive 
guidebook. Baywork’s Knowledge Transfer Toolkit is a 
website that reads like a book, placing resource materi-
als in context while providing instant access to videos, 
PowerPoint presentations, checklists, reports, and how-
to guides. Five main concepts make up the structure, or 
chapters, of the Knowledge Transfer Toolkit:

• Workforce reliability planning
• Work modification
• Documentation
• Training and development
• Knowledge-sharing systems

Workforce reliability planning identifies areas of oper-
ational risk associated with workforce concerns and  
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FIGURE 3  Gwinnett County’s training cycle

Image courtesy of Gwinnett County Water Resources

discusses how to develop programs to mitigate those 
risks. Not to be confused with simple succession plan-
ning, workforce reliability planning also includes knowl-
edge transfer issues for current workers who are 
expected to stay in their current positions for the long 
term. Sample activities are identification of high-conse-
quence, high-risk tasks and assessment of whether new 
and current staff have adequate tools for their positions. 

Work modification involves eliminating or reducing the 
need to transfer some knowledge and skills. For example, 
a task might be automated rather than performed manu-
ally (e.g., meter reading). Job categories may be combined 
or redefined to promote efficiency. Analysis of work pro-
cesses can also identify unproductive steps. A work modi-
fication program could entail a regular audit (every three 
to five years) of key operational processes to identify 
where modifications are needed.

The toolkit’s chapter on documentation covers some rec-
ommended approaches for documenting utility policies, 
procedures, facilities, systems, equipment, and processes; 
examples are standard operating procedures, as-builts, 
checklists, manuals, reference guides, and policy statements.

The chapter on training and development describes 
activities that can improve individual skills and the 
quality of one’s work; these include cross-training, tech-
nical training, staff development, mentoring, job shad-
owing, roundtables or communities of practice, creation 
of a learning community, e-learning, and professional 
association involvement.

The knowledge-sharing chapter provides a multidisci-
plinary approach for capturing, developing, sharing, 
and effectively using organizational knowledge—an 
approach that achieves organizational objectives by 
making the best use of knowledge. Examples can 
include online knowledge management systems such as 
SharePoint (a web content management system) or Wiki 
(a content management system), libraries, databases, 
and learning management systems. 

At the end of each chapter, a Learn More button on the 
web page allows users to access all the resource materials 
Baywork has gathered on a particular topic. These materi-
als are organized by utility so users can see the relationship 
among materials developed by each agency on a topic. 

CASE STUDIES
Baywork case study. The Knowledge Transfer Toolkit 

has two case studies. The first involves Baywork itself. 
This chapter illustrates the approach the consortium has 
taken to sharing knowledge. As an example, Baywork 
produces how-to guides on topics such as “How to Pro-
duce Video Standard Operating Procedures,” an intern-
ship guidebook, the Workshop on Wheels Project, and 
many others that are available on the Baywork website.  

An innovative training format is Baywork’s Workshop 
on Wheels. After a user determines which topics are most 
pertinent, this mobile approach allows the user to tour 
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FIGURE 1  Examples of Baywork resources 
 (http://baywork.org)
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FIGURE 2  Gwinnett County’s on-the-job training 
 resources

Image courtesy of Gwinnett County Water Resources

EOM—electronic operations manual, GED—general education 
diploma, H/S—high school, SOP—standard operating procedures 
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multiple sites in a single day. Learning is enhanced because 
the instructors themselves are operators, engineers, and 
managers, and they present their own perspectives and 
valuable lessons they have learned. Webinars are also  
useful training devices; these are often cost-effective for 
sharing knowledge among signatories and other learning 
partners, and webinars serve as a permanent record for 
bringing new staff and stakeholders on board. 

Gwinnett County case study. The second case study in the 
toolkit describes a training program developed by Gwinnett 
County in Georgia; the county’s approach centers on the 
use of Qualification (Qual) Cards (see sidebar at right). A 
Qual Card is a written set of training requirements related 
to wastewater treatment, sequenced from influent to efflu-
ent in the plant, based on the treatment areas in the plant 
(e.g., preliminary treatment), and each subsection is a unit 
process (e.g., grit removal). The qualification card supports 
on-the-job training (Figure 2) throughout the entire plant 
by guiding new operators through the competencies they 
must master in order to become qualified.

Gwinnett County also provides operators with an elec-
tronic operation manual, which is a good example of a 
knowledge retention tool that standardizes practices. It is 
a well-organized, searchable, and easily accessible library 
of operations and maintenance data, and it contains 
information such as operations and maintenance manu-
als for suppliers, as-built drawings, schematics, render-
ings, procedures, and protocols to aid in the operation of 
the plant. Gwinnett County uses standard operating pro-
cedures in conjunction with Qual Cards and electronic 
operation manuals in its technical training of staff  
(Figure 3 illustrates Gwinnett County’s training cycle). 

CONCLUSION
Because the Knowledge Transfer Toolkit is a website, it is 

updated as new content and resources allow, and its con-
tents are available to anyone seeking similar workforce 
guidance knowledge transfer programs. Baywork welcomes 
any feedback or additional case studies, and it encourages 
all water professionals to access these useful and free 
resources. Contact Robert Scott, chair of Baywork’s Staff 
Preparedness Committee, at rscott@valleywater.org. 
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Example: Qual Card Details, 
Section 2 Influent Handling, 
Subsection 2.1 Influent  
Pump Station
2.  Influent Handling

2.1  Influent Pump Station

2.1.1 Read the Influent Handling section of the YR 
Operations Guide and all Influent Pump Station 
Standard Operating Procedures (SOP’s)

2.1.2 State the function of the Influent Pump Station 
(IPS), Macerators and Pumps (IPS)

2.1.3 Draw a one-line diagram of the influent pump 
station including influent gate, Macerators, Mac-
erator inlet and outlet gates, Wetwell 1 inlet gate, 
Wetwell 1&2 division gate, Influent Pumps, Influ-
ent Pump inlet gates

2.1.4 Discuss the theory of operation of wetwell level 
control and pump operation

2.1.5 Discuss the recommended and alternate opera-
tion modes of the IPS

2.1.6 Perform pre-startup checks, startup, normal 
operating, and shutdown of the Influent Macera-
tors and Pumps

2.1.7 Discuss the specific safety, PPE, and housekeep-
ing requirements associated with the IPS

2.1.8 Walk through the Influent Pump Station and dis-
cuss how to perform Plant rounds

Source: Gwinnett County, Georgia
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