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I.

EXECUTIVE SUMMARY

A. SCOPE AND METHODOLOGY
The purpose of this study is to assess the economy, efficiency, and effectiveness of the City of Modesto
Water and Wastewater divisions. The organizational structure and management of both utilities was
assessed for effectiveness and alignment with best practice. In addition, a benchmarking study was
conducted to determine current performance compared to other utilities, identify performance
improvement opportunities based on peer best practices, and establish baseline standards to measure
performance.

B. FINDINGS AND RECOMMENDATIONS

Findings and recommendations are summarized in the table below. A complete analysis of the staffing
recommendations provided in this report is presented in Appendix B.

Management and Organization
Organization and Staffing
Finding 1
Recommendation
Finding 2

Recommendations

Finding 3
Recommendation
Finding 4

Recommendation

Over the past five years, the work environment in Water and Wastewater has
deteriorated due to a lack of leadership.

Hire a Utilities Director with strong leadership skills and the ability to serve as
a change agent to improve management practices, culture, and morale.
The City’s current organizational structure is inefficient and hinders
collaboration between operations, maintenance, engineering, and capital
projects.

Reorganize Water, Wastewater, and UPP under an integrated Utilities
Department.
Create an additional wastewater Plant Manager position in order to establish a
manager for each treatment plant, assign electrical group oversight to the
Sutter Plant Manager, and assign SCADA, CMMS, and compliance functions to
the Jennings Plant Manager.
Supervisors in the Water Division have an average of 20 direct reports.

Consider additional supervisory positions in Water to reduce the span of
control.

The Water Resource function, responsible for water quality compliance, is
understaffed and, therefore, presents a risk of regulatory non-compliance for
the City.

Adequately staff the Water Resource function and cross-train staff to perform
reporting duties.
Consider shifting the Water Resource function to Environmental Compliance.
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Finding 5
Recommendation
Finding 6
Recommendation

The SCADA function is understaffed and is disconnected from the Wastewater
Division by reporting to the Information Technology (IT) Department.

Adequately staff the SCADA function and locate the function within the Utilities
Department.
The Laboratory does not perform to expectations due to equipment and
personnel issues.
Surplus inoperative equipment in the Laboratory.
Establish and monitor performance targets for the Laboratory.

Policies and Procedures
Finding 7
Recommendation
Finding 8
Recommendation
Finding 9
Recommendation
Finding 10
Recommendation
Employee Retention
Finding 11
Recommendation
Finding 12
Recommendation
Finding 13
Recommendation

Policies differ and are applied inconsistently within Divisions, between groups
within Wastewater, and the rest of the City.
Ensure that policies across the Utilities Department are standardized, aligned
with City policy, and applied consistently throughout the Department.
Since 2008, training within Water and Wastewater has been minimal.

Designate a Training Coordinator for the Utilities Department, with a focus on
comprehensive safety training.
Professional services contracts are procured and administered in a
decentralized manner.

Establish policies and procedures for professional services contracting within
the Utilities Department with guidance from City Purchasing.
Communications between Wastewater and UPP, as well as within the
Wastewater Division, are disjointed and hamper efficiency and effectiveness.
Encourage collaboration and communication between and within business
units.

From 2010 to 2013, turnover was 17 percent for the Water and Wastewater
Division and 29 percent for UPP.
Take measures to develop the existing workforce and recruit qualified,
effective staff to the Utilities Department.
Pay grades for most Water and Wastewater positions are lower than
neighboring cities.
Review compensation and benefits for Water and Wastewater positions and
consider adjusting compensation accordingly.
Morale is low due to a lack of communication, minimal empowerment and
trust, high turnover, and multiple changes in leadership.

Take meaningful steps to improve employee morale by proactively engaging
employees in determining how to improve the culture and work environment.
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Systems and Technology
Finding 14
Recommendation
Finding 15
Recommendation
Accountability
Finding 16
Recommendation
Finding 17
Recommendation

The current maintenance management system is nearing the end of its useful
life.
Seek replacement of the current maintenance management system.

Water and Wastewater staff’s use of technology in the field is limited.

Pursue mobile technologies that allow for data entry, work order receipt, and
communication in the field.
Performance measurement and reporting is limited within Water, Wastewater,
and UPP.
Establish and regularly report on key performance metrics.

Water and Wastewater supervisors are burdened by the combination of large
spans of control and detailed written performance evaluation system.
Consider revisiting the Department’s procedures related to performance
evaluations, while remaining compliant with City policy.

Benchmarking
Wastewater
Finding 18
Recommendation
Finding 19
Recommendation
Finding 20
Recommendation
Finding 21
Recommendation
Finding 22
Recommendation

The average residential Modesto Wastewater utility bill is below the national
average, while the service affordability is higher than the national average.
Continue to set residential sewer rates to cover the cost of operating and
maintaining the system.

Modesto’s wastewater treatment plant effectiveness, at 97 percent in 2012, is
lower than the national average.
Continue the planned move to the Jennings Plant, and improve wastewater
treatment infrastructure at the Sutter Plant.

The amount of wastewater processed in Modesto and the number of customer
accounts per FTE is equivalent to the national average.
Ensure that staffing levels are adequate for critical functions, including
treatment plant management, SCADA, and water quality compliance.

The number of hours of training per year provided to Modesto Wastewater
employees is similar to the national average.

Evaluate whether the training provided to Wastewater employees is adequate
given current circumstances.

Several key data points were not available for comparison, including service
disruption, debt ratio, system renewal of pipelines, and treatment plant assets.
Track key system data to support analysis and inform decision-making.
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Water
Finding 23
Recommendation
Finding 24

Recommendation
Finding 25
Recommendation
Finding 26
Recommendation

The City’s water distribution system is maintained more proactively and
experiences fewer service disruptions compared to national averages.

Continue to proactively address system maintenance to minimize service
disruptions.

The average residential Modesto Water utility bill is equivalent to the national
average, while service affordability and the Water Division’s debt ratio are
higher.
Continue to set residential water rates to cover the cost of operating and
maintaining the system, while leveraging debt when cost-effective.
The Modesto Water system processes more water and manages more
customer accounts per FTE than the national average.

Ensure that the Water Division is adequately staffed to meet customer demand
for the system.
The number of hours of training per year that are provided to Modesto Water
employees is lower than the national average.
Ensure Water Division employees are receiving adequate training to perform
their jobs effectively.
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II. SCOPE AND METHODOLOGY
The purpose of this study is to assess the economy, efficiency, and effectiveness of the City of Modesto
Water and Wastewater divisions by evaluating management and organization as well as benchmarking
operational performance measures against peer organizations. Located in the Public Works Department,
the Water and Wastewater Divisions have 212 employees and serve customers in Modesto and
neighboring jurisdictions. The Water Division maintains and operates the water distribution system,
wells, and tanks and manages water quality and conservation programs. The Wastewater Division
maintains and operates two wastewater treatment plants and the wastewater collection system and it
oversees the City’s laboratory, environmental compliance program, and electrical services. Water and
Wastewater rely on administrative and management support from Public Works Administration. The
Divisions also depend on the Utilities Planning and Projects (UPP) Department for engineering and
capital planning support.

A. SCOPE

The objective of this study is to determine opportunities for improvement in management, organization,
and operations. The organizational structure and management of both utilities was assessed for
effectiveness and alignment with best practice. In addition, a benchmarking study was conducted to
determine current performance compared to other utilities, identify performance improvement
opportunities based on peer best practices, and establish baseline standards to measure performance.
Areas of focus for the study include:
•

•
•
•
•
•
•
•
•
•

Organizational structure, including hierarchy, reporting relationships, staffing levels, span of
control, chain of command, and roles and responsibilities
Personnel, including performance and skills, capacity and efficiency, and fit with organization
Intra- and inter-departmental synergies, collaboration, and coordination
Maintenance management program
Policies and procedures
Workflow processes
Systems and technology
Training and development
Insourcing and outsourcing, including laboratory
Alignment with strategic plan

B. METHODOLOGY

The study was conducted between September 2013 and February 2014 and consisted of three phases:
fact finding, analysis, and reporting. During the fact finding phase, interviews were conducted with more
than 40 individuals in Water, Wastewater, Public Works Administration, and UPP. All managers and
supervisors in Water and Wastewater participated in individual interviews and process walkthroughs.
Key Water and Wastewater staff also took part in small group interviews to support benchmarking.
Performance data, policies and procedures, and organizational data were collected to support analysis.
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The analysis phase identified gaps between City operations and best practices, and recommendations
were developed for improving operations, organizational structure, policies, procedures, processes, and
systems. The benchmarking portion of this study compares City of Modesto Water and Wastewater to
the recent results of the American Water Works Association (AWWA) QualServe benchmarks for
utilities. Public information was gathered from peers related to operational indicators, organization
structures, and salaries.
Preliminary findings were developed and shared with the Interim Public Works Director during the
reporting phase of the study to validate facts. Feedback from these meetings informed recommendation
development. A draft report was reviewed with the Deputy City Manager to confirm the practicality of
recommendations.
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III. MANAGEMENT AND ORGANIZATION
A. ORGANIZATION AND STAFFING
1. Finding: Over the past five years, the work environment in Water and Wastewater has
deteriorated due to a lack of leadership.
The operation of the Water and Wastewater divisions appears to be strong technically, but poor
leadership has negatively impacted communications, morale, and, ultimately, the reputation of the
divisions with the City Council and industry stakeholders. City-wide staff report strained
interactions between Public Works and UPP, Fleet, and Human Resources at the director, deputy
director, and manager levels. In particular, the day-to-day working relationships between engineers
in UPP and managers and supervisors in Water and Wastewater are marred by distrust of others’
motives and competing priorities. As a result, minor issues are frequently escalated and must be
resolved at the director level.

The perception exists that the leadership at Public Works Administration and Wastewater exhibit
ineffective management practices. These practices are characterized by a culture of retaliatory and
punitive discipline as well as a lack of interest in collaboration with other departments and external
stakeholders. It appears that management did not prioritize systems and technology, accountability,
staff development, or coordination with industrial partners in recent years. As evidenced by
following findings, the impacts of this leadership environment are significant, and include personnel
issues, communication difficulties, inconsistency in policies and procedures, low morale, and high
turnover. These issues have reduced efficiency and effectiveness.

When this study began in September 2013, Water and Wastewater were each led by Deputy
Directors, who reported to the Director of Public Works. UPP was also managed by a Director. As of
January 1, 2014, all of these positions were vacant, and are currently filled on an interim basis by
other City staff. The City is currently recruiting a Director of Utilities to manage Water and
Wastewater, including the engineering functions currently performed by UPP.

Recommendation: Hire a Utilities Director with strong leadership skills and the ability to
serve as a change agent to improve management practices, culture, and morale.
Because of the history of ineffective leadership in Public Works, Water, and Wastewater, the Utilities
Director must be a strong change agent, focused on efficiency, effectiveness, communication, and
collaboration. A 2009 study of effective water and wastewater utility management conducted by a
coalition of utility associations and the US Environmental Protection Agency (EPA) presents five
keys to utility management success:
1.
2.
3.
4.
5.

Leadership
Strategic business planning
Organizational approach
Measurement
Continual improvement framework
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There is a significant need for strong leadership to re-establish and repair connections between
functions. The Utilities Director will need a strong change communication strategy based on
frequent, transparent communications to managers, supervisors, and staff. The Utilities Director
should reinforce a culture of transparent communications by establishing weekly all-manager
meetings and quarterly all-staff meetings and holding managers accountable for sharing information
with all employees.

The Utilities Director should prioritize the development of leadership and management skills among
Division managers. Ultimately managers need to be empowered to make decisions, develop
solutions, and direct their employees. In order to achieve this, each manager should be provided
coaching and mentoring to support their development as strong, collaborative leaders. Managers
will need strong support and training particularly in Wastewater, given its culture of
micromanagement and low morale.
The formation of a Utilities Department from Water, Wastewater, and UPP under a single director
will require a clear delineation of roles and responsibilities between Division managers. The
Director should work collaboratively with divisional personnel to develop a mission and strategic
goals for the new Utilities Department. While the mission will help unify personnel around a
common purpose, these strategic goals should address workforce development and safety, system
reliability, proactive asset management, regulatory compliance, and customer satisfaction. To
eliminate siloes between maintenance, operations, and engineering, cross-functional task forces
should be established to tackle strategic initiatives and address specific needs.

It is also important for the Utilities Director to possess the capabilities and experience required to
develop and sustain working relationships with industrial and residential customers, regulatory
agencies, and other stakeholders. For example, key responsibilities of the Utilities Director will
include serving as a representative of the City to external stakeholders and negotiating agreements
with regulatory agencies and industrial customers. The Director will also represent Utilities to the
City Council, committees and commissions, and the City Manager.

2. Finding: The City’s current organizational structure is inefficient and hinders
collaboration between operations, maintenance, engineering, and capital projects.

A recent organizational assessment of the City conducted by Moss Adams recommended potential
changes to the structure of the Water and Wastewater Divisions. The study noted that the current
structure of separate Public Works and Utilities Planning & Projects departments, thereby
separating the engineering function from operations and maintenance, is not as efficient as an
integrated asset-based organizational structure. The current separation of functions along
departmental lines has hindered the City’s ability to accomplish projects on-time and on-schedule,
due to competing priorities and communication difficulties.
Additionally, the Wastewater Division is not organized for maximum efficiency. The electrical group
reports directly to the Deputy Director. Further, a single manager oversees operations and
maintenance for both wastewater treatment plants, which are in different locations. These are
major City assets at different points in their life cycles with significantly different technologies.
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Finally, compliance and regulatory reporting functions, regarding environmental and employee
safety, are not consolidated across the utilities.

Recommendation: Reorganize Water, Wastewater, and UPP under an integrated Utilities
Department.
Exhibit 1 shows the recommended high-level organizational structure. The recommended
organizational structure for the Utilities Department:
•
•

•
•

Establishes four divisions: Engineering, Compliance, Water, and Wastewater;
Eliminates deputy director positions in Water, Wastewater, and UPP, to align with the
City’s elimination of these positions citywide;
Retains four existing manager positions overseeing the Water System, Sutter Plant,
Collections System, and Environmental and Regulatory Compliance, and;
Establishes two manager positions to supervise the Engineering Division and Jennings
Plant.

We recommend this approach to enable the Utilities Department Director to achieve increased
integration across the divisions within the Department. In addition, a span of control of 1:6 for the
Director is reasonable and more cost effective than the current structure.

Currently, the Water and Wastewater Deputy Director positions are vacant. The Deputy Director of
UPP should be reallocated to a manager position. It is important that the City maintain the Deputy
Director’s salary and seniority to ensure the City can retain and recruit talented engineering staff,
and preserve the established career paths for engineers in UPP.

Exhibit 1: Recommended Utilities Department Organizational Structure
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Recommendation: Create an additional wastewater Plant Manager position to establish a
manager for each treatment plant, assign electrical group oversight to the Sutter Plant
Manager, and assign SCADA, CMMS, and compliance functions to the Jennings Plant Manager.
The recommended Wastewater organizational structure, shown in Exhibit 2, addresses the need for
greater clarity of roles and responsibilities and additional oversight of the Jennings Plant. This
approach adds a manager-level position to manage the Jennings Plant from that location, as well as
SCADA and CMMS functions for the Utilities. The electrical group, currently reporting to the Deputy
Director, should report to the Sutter Plant Manager. These changes better align with other utilities’
organizational structures, and would allow the Department to better understand and deploy
resources at both wastewater treatment plants.

This structure also adds training coordination and safety compliance, as well as water quality
compliance, under the leadership of Environmental and Regulatory Compliance. Establishing a
single regulatory compliance group within the Utilities Department would not only consolidate all
compliance activities, but also allow for further cross-training and sharing of responsibilities across
staff with similar duties and skills. In addition, the establishment of formal training coordination and
safety compliance duties within the Department will lower the City’s risk and demonstrates a
commitment to developing and retaining staff. While the compliance function could be located at
any of the Utilities Department facilities, it would be best suited for the Sutter Plant where the
Laboratory is located.

Exhibit 2: Recommended Structure of Wastewater Components

3. Finding: Supervisors in the Water Division have an average of 20 direct reports.
The Water Division has 95 allocated positions in three different locations across the City. Eighty of
these employees report directly to four supervisors, with an average span of control of 20 direct
reports. In contrast, the average span of control in the Wastewater Division is 1:11. Employees in the
Water Division are logically organized in the following units: System Maintenance, Construction,
Wells and Tanks, and Services and Meters, with a supervisor overseeing each group. This year, the
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Water Division is undertaking a valve exercising program that will bring on additional staff. The
Services and Meters supervisor currently oversees this program. Since FY 03-04, the Water Division
has grown from 69 employees to 95, a 38 percent increase. Over that time, the number of
supervisors has remained constant at four.

While crew leaders provide on-the-job oversight, civil service rules require all personnel
management to be performed by supervisor-level staff and above. At an average span of control of
1:20, it is difficult for supervisors to properly assess employee effectiveness. In addition, with
employees in the field and at three different locations, employees may not be provided adequate
oversight and support, which could lead to decreased morale and job satisfaction. As noted in
Finding 17, the City’s quarterly performance evaluation program is particularly burdensome on
Water Division supervisors, some of whom cite months with more than ten evaluations due.

Recommendation: Consider additional supervisory positions in Water to reduce the span of
control.
The City should consider establishing at least one or two additional Water supervisory positions to
ensure effective management of the system. A narrower span of control results in better supervision
of employees, in turn increasing efficiency, productivity, and safety. Supervisors with fewer reports
will have more time to coach and develop staff. In addition, they will be able to focus on increased
monitoring of safety performance. Creating additional supervisory positions will also create more
advancement opportunities for employees, enabling the City to retain the knowledge and skills of
talented staff.

A supervisor-level position should be added to assume oversight of the new valve exercising
program and its associated staff. The Utilities Director and Water Systems Manager should evaluate
whether other crews or functions could report to this supervisor as well. Given the size of the Water
Division’s staff, a second new supervisor could also be added to oversee a maintenance or
operations function. Currently there are approximately 60 maintenance, construction, and service
employees in Water Distribution Operator positions all organized by function. With an additional
supervisor, these crews could be reorganized to further reduce the span of control. See Appendix B
for a staffing summary.
4. Finding: The Water Resource function, responsible for water quality compliance, is
understaffed and, therefore, presents a risk of regulatory non-compliance for the City.

There is currently only one employee with water resources responsibilities. This Water Resources
Specialist is responsible for reporting, analyzing, investigating, and monitoring water quality to
ensure regulatory compliance. There is no support for this critical regulatory function and no
employees are cross-trained to fulfill these responsibilities. Several managers also reported that the
current employee may be working out of class due to the high level of responsibility associated with
the role. This lack of support and cross-training puts the City at risk; if the current Water Resources
Specialist leaves City employment, the City would lose vital knowledge and risk potential regulatory
non-compliance. Additionally, without support and appropriate back-up, the current employee may
experience burnout and present even greater challenges to the City during extended time off.
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Compared to other water departments, the City is understaffed for this function. Smaller utilities
have multiple employees supporting water quality, as well as additional staff leading conservation
outreach and planning activities. Exhibit 3 compares Water Resources (water quality) staffing for
the City of Modesto to several other California municipal utilities.

Exhibit 3: Water Resource/Quality Staffing Comparison
City

Water Connections

Water Resources Staff

Glendale

33,700

5

Burbank

51,000

2

Riverside

64,000

2

Modesto

76,000

1

If the City does not meet state and federal water quality requirements, there could be significant
penalties, including facility closure. The City would also be at risk for possible litigation. Noncompliance or litigation would create a negative public perception of the utility. In addition,
understaffing this function does not allow for other important aspects of the role, including
conservation planning, to be adequately addressed.

Recommendation: Adequately staff the Water Resources function and cross-train staff to
perform reporting duties.
Given the critical nature of the Water Resource function and water quality reporting for utility
operations, the City should add a Water Resources Analyst position to oversee regulatory
compliance. Once the Analyst position is filled, the Water Resource Specialist should support and
perform analysis and reporting responsibilities. The City should evaluate whether the current Water
Resource Specialist is performing duties beyond the job specifications, and reclassify the position as
necessary. Furthermore, at least one employee in the Water Division’s administrative pool should be
trained to perform basic reporting and analysis tasks. Multiple staff with responsibility in this area
will help to mitigate risk to the City.

Recommendation: Consider shifting the Water Resource function within Environmental
Compliance
In many other utilities, the water quality function is part of the environmental compliance team. It
may be advantageous for water quality positions to be physically located within the Water Division
while reporting to the Environmental and Regulatory Compliance Manager. As noted in Findings 2
and 8, establishing a single regulatory compliance group within the Utilities Department would
consolidate all compliance activities and allow for further cross-training and sharing of
responsibilities across staff with similar duties and skills.
5. Finding: The SCADA function is understaffed and disconnected from the Wastewater
Division by reporting to the Information Technology (IT) Department.
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The Supervisory Control and Data Acquisition (SCADA) system monitors and manages the water and
wastewater systems in Modesto. Field technicians, operators, electricians, and engineers rely on
SCADA for reliable, real-time information on system performance. This function is highly specialized
and crucial for effective utility operations. The Jennings Plant, which has state-of-the art tertiary
treatment technologies, will require continuous process monitoring through SCADA.

In October 2013, the single SCADA system engineer left the City after more than ten years of service.
There were no other employees trained to perform the complex tasks required to program and
query the SCADA system. When the unsupported engineer left, the City lost critical institutional
knowledge related to SCADA and it will take a significant investment to address the backlog created
while the position was vacant. A third-party vendor is providing some support while the position is
being filled. However, the replacement will report to IT, have additional non-SCADA duties and be
located at City Hall. This effectively removes dedicated SCADA support for the utilities. The inability
to monitor, in real-time, the performance of the Jennings Plant and the aging collections system that
supports it is a major risk to the effective operation of the wastewater system.
Recommendation: Adequately staff the SCADA function and locate the function within the
Utilities Department.

The Utilities Department should create and fund a minimum of two SCADA technician or engineer
positions to meet the needs of water and wastewater system monitoring and management. The
SCADA management function, which is highly specialized, should be located at the Jennings Plant
where the most critical technology is located. Because SCADA is utility-specific, the positions should
report to the Jennings Plant Manager, as shown in Finding 2, and not be part of the IT Department.
Compared to other utilities, this function is significantly understaffed. Exhibit 4 provides a
comparison of SCADA staffing for Modesto and other utilities.

Exhibit 4: SCADA Staffing Comparison

City

Water Connections

SCADA Staff

Glendale

33,700

5

Burbank

51,000

2

Riverside

64,000

2

Modesto

76,000

<1

Over time, the City should invest in personnel to adequately support the sophisticated technology
required to manage the water and wastewater systems. For example, in Glendale, a manager
oversees a technical staff of 4 dedicated to SCADA and CMMS management, operations, and
maintenance. Sufficient technical staffing to fully support the leading-edge technology at the
Jennings Plant should be a priority of the Utilities Department.
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6. Finding: The Laboratory does not perform to expectations due to equipment and
personnel issues.
The Laboratory, located at the Sutter Plant, was remodeled in 2006 to accommodate the purchase of
more sophisticated equipment. At the time, the intention of Wastewater leadership was to bring all
laboratory analysis in-house, as well as market a full-service laboratory to other cities and private
industry. However, the equipment has never been fully operational, and the City has not been able to
obtain the certification necessary to perform additional testing. A consultant was retained in 2013 to
assess and repair the equipment, but repair estimates may be too high to be practical. Additionally,
the Laboratory’s current staff does not have the experience to use the more complex equipment.
The high cost of ongoing equipment problems placed Laboratory staff and operations under
significant scrutiny from Wastewater and Public Works leadership. In the past five years, multiple
grievances have been filed against and by Laboratory employees. Also, disciplinary action has been
significant. Managers and supervisors in both Wastewater and Water reported difficulties
interacting with Laboratory staff as well as concerns about the quality of testing and analysis. At the
time this study began, four of seven Laboratory positions were vacant.
These long-term equipment and personnel issues have impacted the Laboratory’s ability to perform
required tasks efficiently and effectively. According to Water and Wastewater employees, the
reputation of the Laboratory’s management, staff, and quality of work is poor. As a result, more than
half of laboratory analysis was outsourced in FY 2012-13.

Recommendation: Surplus inoperative equipment.

The City should not continue to pursue expensive repairs to equipment that has never functioned
and that staff lacks the expertise to operate. The inoperative equipment should be sold, and the
Laboratory should continue to outsource the more complex testing. Laboratory staff should focus on
improving processes and providing a high level of service to Water and Wastewater customers.
Recommendation: Establish and monitor performance targets for the Laboratory.

The Utilities Director and Environmental and Regulatory Compliance Manager should develop a
work plan for the Laboratory that includes performance targets. Elements of the work plan may
include staff development and training, quality assurance, process improvements, and expectations
for timeliness, accuracy, and compliance. The work plan will enable management to properly assess
the performance and effectiveness of the Laboratory, and make improvements where necessary.
Because of the scrutiny the Laboratory staff have been subjected to in recent years, it may be
necessary to invest in team-building and coaching to develop a well-functioning staff.

Under current circumstances, it is impractical to evaluate the cost-effectiveness of the Laboratory.
When the Laboratory has operated under effective leadership and with clear performance targets
for at least one year, the City should evaluate the cost of operations compared to the private sector
and consider outsourcing laboratory operations. According to the California State Department of
Health, there are eleven ELAP-certified laboratories in Stanislaus County, both private and
government-owned. A partnership with other utilities could lower costs or a fully-outsourced
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laboratory may be more cost effective. Outsourcing laboratory functions would still require the City
to retain individuals to conduct and coordinate sampling, perform data entry, and analyze and
report results.

B. POLICIES AND PROCEDURES

7. Finding: Policies differ and are applied inconsistently within Divisions, between groups
within Wastewater, and the rest of the City.
Staffing and budget cuts in recent years have limited the ability of centralized City services, like
Human Resources and Purchasing, to provide a consistently high level of support to departments
city-wide. As a result, department managers and administrative staff have taken on some these
service responsibilities to varying extents, often operating in a reactive mode to address the most
pressing issues. The centralized service business acumen at the department level depends on the
expertise of staff and department management priorities. At the same time, centralized service
departments do not have the resources to comprehensively train or enforce policies. In Public
Works, personnel functions, including hiring and disciplinary action, were most recently performed
by the Director and Administrative Services Officer (ASO), with very limited involvement or
oversight from Human Resources.

The combined effect of these factors is an inconsistent application of policies across the City by
departments and divisions. Inconsistent enforcement can create liability risks for the City, such as
employment discrimination, and create a lack of cohesiveness within and across Divisions thus
impeding productivity. For example, Wastewater Division policy requires staff and supervisors to
pay for certifications and licenses out-of-pocket and take vacation days to attend training or testing.
Wastewater managers are provided with small training budgets. In contrast, staff in the Water
Division are reimbursed for certifications and provided paid time off for related trainings. UPP also
recently refunded a training budget for staff.
Another inconsistency is manager’ approval levels for purchasing card use. Although it is City policy
to issue employees purchasing cards at specific spending limits to avoid the more cumbersome
approval process for small or immediate need items, some managers require review of all
purchases, regardless of the size. This additional review by some managers disempowers
employees, contributing to low morale and creating inefficiencies.

Managers and supervisors also reported a perception of inconsistency in how personnel policies,
including disciplinary actions and performance evaluations, are applied across Water and
Wastewater. This is, in part, due to the decentralized nature of human resources oversight at the
City as well as the differences in management style of leadership. This perception has created a
mistrustful, “us versus them,” culture and impacted morale in both Water and Wastewater.
Recommendation: Ensure that policies across the Utilities Department are standardized,
aligned with City policy, and applied consistently throughout the Department.
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Within the first quarter of the new Director’s tenure, a policy manual should be developed that
aligns with City policies. These policies should supersede existing Water, Wastewater, and UPP
policies, and activity-level procedures should be revised or developed to create a consistent policy
and procedure environment for the Division. It will be especially important for all employees to be
trained on, and expected to understand, division-wide policies. Transparent and accessible policies
that are understood and applied consistently organization-wide will create management and
employee accountability.

As noted in Findings 1 and 13, the new Utilities Director will need to be a cultural change agent for
the newly formed division. To break down siloes and communication barriers between functions
and rebuild trust in leadership, policies must be clearly communicated and enforced consistently
and transparently. As a new, single department, Utilities Department employees will need to be
bolstered with policies that reinforce their identity as an organization that operates with one
mission.
8. Finding: Since 2008, training within Water and Wastewater has been minimal.

Every Water and Wastewater employee interviewed for this study identified training as a need. Over
the past five years, the citywide training program and most departmental training budgets have
been reduced or eliminated due to budget cuts. One exception is the continued payment of training
fees for required certifications within the Water Division. UPP also reinstituted a training budget
last year.

Field Supervisors expressed particular concern about safety training. While supervisors and crew
leaders provide safety training at weekly tailgate meetings, there is no formal safety program in
place Citywide. If regulatory safety standards are not met, the City could be subject to fines and legal
action. Workplace injuries also can result in lost productivity, increased overtime, damaged
equipment, disrupted operations, as well as a negative perception of the organization. In the fall of
2013, Public Works formed a Safety Committee to address this issue and update safety procedures.
While significant progress has been made, significant work remains to be done to instill a culture of
safety within the utilities.
Recommendation: Designate a Training Coordinator for the Utilities Department, with a
focus on comprehensive safety training.

An employee should be designated as the Training Coordinator for the Department, with
responsibility for consolidating license, certification, and regulatory compliance requirements for all
employees. The individual should be located within the Environmental and Regulatory Compliance
group, which would elevate the importance of safety and staff training and consolidate all regulatory
and compliance activities. The Training Coordinator will work with managers and supervisors to
identify training needs for individuals, work groups, and across the Department. In the City’s current
revenue-constrained situation, it may be difficult to secure third-party training. However, low-cost
training is available from other government agencies, and the City should pursue partnerships with
other City departments or nearby utilities to lower the cost of external training resources.
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Training should also be developed in-house. Engaging employees with expertise, specialized
knowledge, or an interest in developing, delivering, and attending training is an excellent
opportunity to share knowledge, collaborate, and build relationships between Water, Wastewater,
and UPP. Empowering staff to design and provide training will engage employees, develop
leadership and communication skills, and improve morale.
Under the leadership and direction of the new Utilities Director, as the executive sponsor of a
training initiative, a key role of the Training Coordinator should be to help reestablish a culture of
safety across the Department. Building on the efforts of the Public Works Safety Committee, the
Division should develop comprehensive safety procedures for both field and office staff. Key safety
training topics include work zone safety, traffic control, hazard identification, accident investigation,
office security, workplace violence, laboratory safety, and personal protective equipment. Managers
and supervisors should reinforce the importance of safety by performing safety spot checks and
communicating the importance of safety to staff regularly.

9. Finding: Professional services contracts are procured and administered in a
decentralized manner.
Professional services contracts let by the City of Modesto are procured and managed in a
decentralized manner within departments. Utility contracts are primarily for engineering design
and, per informal policy, should be procured through UPP. Currently, an Administrative Analyst in
UPP manages professional services procurements for the divisions, with minimal interaction with
City Purchasing. Sufficient policies and procedures are in place for these procurements. Once
projects are awarded, engineers in UPP serve as project managers, overseeing design and
construction.

While decentralized contract management is common practice in municipal government, it presents
a risk of insufficient oversight of the contracting process to ensure compliance with laws and
regulations. There may also be inconsistent documentation, lack of clarity around terms and
conditions, and issues and disputes with payments. In at least one case within the past year, the
Water Division chose to procure design services separate from UPP. This continues to be a source of
tension between the two divisions.
Recommendation: Establish policies and procedures for professional services contracting
within the Utilities Department with guidance from City Purchasing.

To mitigate risk in a decentralized contracting environment, the Utilities Director should work with
City Purchasing to establish policies and procedures for professional services contracting that
comply with City purchasing policy. This will provide clarity in the procurement and project
management process and ensure that regardless of the source of the procurement, contracts are
executed and managed consistently throughout the Department. In addition, it is good business
practice to consult with City Purchasing prior to initiating each professional services procurement to
make sure the proper process is being followed and the most cost effective services are being
secured.
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10. Finding: Communications between Wastewater and UPP, as well as within the
Wastewater Division, are disjointed and hamper efficiency and effectiveness.
Communication within the Wastewater Division is regimented and follows a command-and-control
philosophy. Even though the three managers within the Wastewater Division have a standing
biweekly meeting, they work relatively independently and exhibit a lack of collaboration and
coordination. The unofficial policy of the Division is for all communications at the operator,
technician, and supervisor levels to flow upward through managers, rather than at the level where
the work is being accomplished. This practice developed primarily due to the culture of suspicion
and retaliation within Wastewater, in which micromanagement has cascaded through the
organization from the top down.
This practice has a significant impact on productivity in Wastewater. Rather than working with
peers to resolve problems as-needed, requiring the involvement of managers slows processes and
delays solutions. Managers are not able to effectively evaluate employee performance and identify
potential issues or high performers if employees are not empowered and encouraged to make
decisions. Micromanaging and controlling communications tends to breed resentment, cause
employees to feel less trusted, and results in lower morale.

This informal communication policy also applies to day-to-day interactions with UPP. The resulting
disconnect between people and information severely weakens the ability to get projects
accomplished on-time and on-budget. However, an exception should be noted; the Collections
Manager and key collections staff attend regular meetings with UPP, which is best practice for
information sharing and project delivery.
See Finding 14 for more information regarding morale and organizational culture.

Recommendation: Encourage collaboration and communication within and between business
units.
The Utilities Director needs to empower managers, supervisors, and crew leaders to monitor, guide,
and discipline their staff as needed. Managers should trust their employees and empower them to
find solutions. In many cases, the most effective solution will come from the process or product
owner rather than a manager multiple layers above the activity in question. While employees may
occasionally make mistakes, these can be effective learning opportunities. Managers should delegate
activity-level management of staff to supervisors and crew leaders, who should provide clear
instructions and performance goals to employees and support achievement of their goals. It is
important to note that new employees and those with performance improvement plans should be
provided a higher level of guidance and support.

To break down the communication barriers that have formed in Wastewater as a result of this
informal communication policy, cross-functional teams of supervisors and key project staff should
be established between Wastewater and UPP. Reporting to a single director with a clear vision for
the Department and a mission for each project will give these teams purpose. While managers
should be aware of project status and any issues that impact schedule or budget should be elevated
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to managers, the operations, maintenance, and design staff should work in partnership to develop
cost-effective and creative solutions. Managers on both sides should encourage staff to collaborate
and be available to peers for input and problem-solving.

C. EMPLOYEE RETENTION

11. Finding: From 2010 to 2013, turnover was 17 percent for the Water and Wastewater
Division and 29 percent for UPP.
The City of Modesto’s utilities workforce, like other government agencies, has experienced a
shortage of qualified staff in recent years due to retirees, attrition, and a general shortage of
replacement staff in operations and maintenance within Water and Wastewater. Managers and
supervisors reported that competition for qualified staff is fierce, and retention and recruitment is
impacted by multiple factors, including hiring restrictions due to City budget constraints, declining
benefits packages, and below-market compensation.

The “quit rate” for 2010 through October 2013, defined by the US Department of Labor as
resignations plus retirements, was 18 percent across Water, Wastewater, and UPP. This is
significantly higher than the national average utility turnover rate of 5.5 percent reported by the
American Water Works Association (AWWA). In the past three years, there have been 23
resignations and 19 retirements across Water, Wastewater, and UPP. In addition, of the 254
employees within the three divisions, there are 40 employees, (16 percent) who are currently
eligible for retirement and 37 additional employees (14 percent) who will be eligible to retire in the
next five years. Exhibits 5 and 6 present three-year turnover and five-year retirement eligibility for
these divisions.

Exhibit 5: Utilities Turnover, 2010-2013
Water

Wastewater

UPP

All

Release

1.1%

1.7%

2.4%

1.6%

Resignation

8.4%

9.4%

9.5%

9.1%

Retirement

6.3%

5.1%

16.7%

7.5%

Total Quits
(Resignation + Retirement)

14.7%

14.5%

26.2%

16.6%

Exhibit 6: Five-Year Retirement Eligibility
Retirement Eligibility

Water

Wastewater

UPP

All

Currently Eligible

13%

17%

13%

16%

Eligible in 1-5 years

14%

19%

5%

14%

Total 5-Year Eligible

26%

36%

18%

30%
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High turnover and ineffective recruitment has resulted in less experienced workforce, diminished
institutional knowledge, and low morale. Inexperienced employees, without comprehensive training
and solid leadership, are more likely to be less productive and make more mistakes, potentially
resulting in service disruptions. Additionally, the remaining employees may experience low morale
due to increased workloads and responsibilities as positions vacate. Ultimately, the costs of
recruiting, hiring, and training new employees, as well as the overall lost productivity, negatively
impacts the City’s ability to efficiently conduct business.
Recommendation: Take measures to develop the existing workforce and recruit qualified,
effective staff to the Utilities Department.

Based on the number of resignations across Water, Wastewater, and UPP, the City must take
immediate action to develop and retain the existing workforce. Across the divisions,
communications must be improved at all levels to better engage and recognize employees. As noted
in Finding 2, the Utilities Director should prioritize developing the leadership and management
skills of current managers. Training and development should become a focus organization-wide, and
a meaningful, low-cost employee recognition program should be developed to help create a positive
work environment. Compensation and benefits should be reviewed regularly in comparison with
key neighboring utilities to ensure the City remains competitive. See Finding 14 for further
recommendations related to employee morale.

The City should also endeavor to understand the demographics of employees relative to pending
retirements and develop succession strategies for those positions. This will require capturing the
knowledge of soon-to-retire employees as well as training current employees and developing
leadership skills so that current employees will be qualified to move up into vacated senior
positions. Despite the negative impacts of turnover, a relatively young workforce gives the City the
ability to develop effective, long-term leaders for all three divisions.

Other utilities in California are facing the same recruiting challenges as the City of Modesto. To hire
qualified employees in today’s highly competitive market, the City should focus on making the
Utilities Department a great place to work with competitive pay and benefits, and marketing itself as
such. The Utilities Director should work with Human Resources and unions to gather current data
on pay and benefits, and develop creative solutions that support effective recruitment. See Finding
12 for further recommendations related to pay and benefits.
12. Finding: Pay grades for most Water and Wastewater positions are lower than
neighboring cities.

Managers and supervisors in Water and Wastewater cite low salaries and declining benefits as
major factors in employee retention and recruitment challenges. Exhibit 6 shows monthly salary
ranges for selected positions in Water and Wastewater compared to the average salaries for
equivalent positions in several other California cities. For nearly every position, Modesto’s salaries
are lower than the peer average, with an average of 5 percent below peers for all positions.
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Exhibit 6: Selected Modesto Salary Ranges Compared to Peer Average Salaries
Modesto Class Title

Modesto

Peer Average

% Difference

Low

High

Low

High

Low

High

Director of Utilities

$ 12,152

$ 14,670

$ 11,090

$ 13,549

9%

8%

Water Systems Manager

$ 7,227

$ 8,806

$ 7,640

$ 9,289

-6%

-5%

WW Collection Manager

$ 6,389

$ 7,783

$ 7,501

$ 9,120

-17%

-17%

WQC Plant Manager

$ 7,052

$ 8,592

$ 7,203

$ 8,774

-2%

-2%

ERC Manager

$ 6,389

$ 7,783

$ 6,389

$ 7,783

0%

0%

WW Collection Systems Supervisor

$ 4,990

$ 6,079

$ 5,422

$ 6,641

-9%

-9%

WQC Operations Supervisor

$ 6,083

$ 7,410

$ 5,824

$ 7,129

4%

4%

WQC Plant Maintenance Supervisor

$ 4,990

$ 6,079

$ 5,456

$ 6,672

-9%

-10%

Laboratory Supervisor

$ 5,788

$ 7,052

$ 5,905

$ 7,228

-2%

-2%

Electrical Supervisor

$ 5,510

$ 6,712

$ 5,816

$ 7,172

-6%

-7%

Environmental Services Supervisor

$ 5,788

$ 7,052

$ 5,993

$ 7,289

-4%

-3%

Water Distribution and Production
Supervisor

$ 5,788

$ 7,052

$ 5,585

$ 6,838

4%

3%

WW Treatment Plant Operator 1

$ 3,546

$ 4,310

$ 3,919

$ 4,792

-11%

-11%

WQC Tech 1

$ 3,546

$ 4,310

$ 3,482

$ 4,233

2%

2%

Env Compl Insp 2

$ 4,320

$ 5,251

$ 4,316

$ 5,219

0%

1%

WW Collection System Operator 1

$ 3,212

$ 3,904

$ 4,029

$ 4,897

-25%

-25%

Water Distribution Operator 1

$ 3,212

$ 3,904

$ 3,753

$ 4,588

-17%

-18%

Water Production Operator 1

$ 3,914

$ 4,757

$ 4,231

$ 5,142

-8%

-8%

Electrician

$ 4,320

$ 5,251

$ 4,274

$ 5,198

1%

1%

Laboratory Analyst 1

$ 3,546

$ 4,310

$ 3,553

$ 4,321

0%

0%

A detailed comparison of Water and Wastewater salaries is provided in Appendix A.

Entry level positions are some of the lowest-paying positions when compared to peers. For example,
the Wastewater Collection System Operator 1 position pays 25 percent less than the average peer,
the Water Distribution Operator 1 position pays 18 percent less, and the Wastewater Treatment
Plant Operator 1 position pays 11 percent less. Managers and supervisors report significant
difficulties recruiting and retaining employees in these positions.
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Compensation is a critical factor in employee recruitment and retention. The perception of pay
compared to peers is one of the key determinants of job satisfaction. Lower pay impacts employee
motivation, productivity, and morale. Moreover, employees who are paid less than peers are more
likely to leave the organization. As noted in Finding 13, high turnover costs the City directly, in the
cost of hiring and training new staff, and indirectly, in lost productivity.
Recommendation: Review compensation and benefits for Water and Wastewater positions
and consider adjusting compensation accordingly.

The Utilities Director should work with Human Resources and unions to gather current data on pay
and benefits, and develop creative solutions that enable effective recruitment. For example, more
flexible schedules, investments in training and development, awards and recognition, and the
opportunity to use innovative technologies (i.e., the tertiary treatment plant) are benefits the City
can implement to augment its existing benefits package.
Once the Utilities Department has been formed, the City should undertake a comprehensive
classification and compensation study to conduct a market analysis of compensation in similar jobs
in other utilities. The study should include positions in all functions, including operations,
maintenance, management, and engineering. Analyses of compensation and benefits should be
revisited regularly to ensure fairness and competitiveness with neighboring utilities and meet the
evolving demands of utilities work.
13. Finding: Morale is low due to a lack of communication, minimal empowerment and trust,
high turnover, and multiple changes in leadership.

Several factors have contributed to a decline in employee morale within Water and Wastewater in
recent years. Citywide budget cuts eliminated training programs as well as employee awards and
recognition. As a result, employees in Water and Wastewater report feeling unrecognized for their
achievements and isolated from the rest of the City. Additionally, turnover in management positions
within Public Works and UPP, as well as ambiguity about how these positions will be filled, has
impacted morale in engineering and administration in the past year. There has been minimal
communication regarding shifts in leadership, which have led to gossip, rumors, and uncertainty
among staff.

While employee morale is low across Utilities divisions, morale is a more significant problem in the
Wastewater Division. Communications are strained and staff empowerment is very low. During the
past five years, Wastewater employees’ work environment has become increasingly negative due to
a culture of perceived punitive and retaliatory discipline. As a result, employees are worried,
withdrawn, and searching for new positions. Low morale often leads to increased absenteeism,
reduced productivity, and higher turnover.
Recommendation: Take meaningful steps to improve employee morale by proactively
engaging employees in determining how to improve the culture and work environment.

To increase morale, the Utilities management team should solicit feedback from employees to
improve the work environment by implementing motivational techniques, establishing employee
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recognition programs, developing division-wide quarterly performance goals, and encouraging and
displaying transparent cross-functional communication. To seek feedback from employees, the
Utilities Director should initiate a dialogue with employees through surveys and discussion groups.
Managers will need to believe in, support, and participate in these activities with employees.
Responses from employees will inform various non-compensation rewards that management may
want to employ. Further, the conversations and surveys themselves will make employees feel like
they are being heard, are valued, and have more impact on their work environment.
In a revenue-constrained government environment, there may not be the ability to provide the types
of awards and recognition to employees that were provided in the past. However, there are many
free and low-cost ways to boost morale. Sharing positive feedback from customers, taking time in
staff meetings to recognize employees for great work, and empowering employees to take
responsibility for their accomplishments, are all steps that management can take today to improve
morale. In Wastewater, simply providing the necessary tools, equipment, and training to staff will
positively impact morale.

Division-wide quarterly performance goals should be established. When a group, Division, or the
Department meets a goal, it should achieve recognition and a reward. The Utilities management
team should develop fun rewards and team-building events to improve cross-functional
communication and morale.

Clear, frequent, cross-functional communications are critical to improving morale. Transparent
communication from management will reduce rumors and gossip, and employees will feel more
secure. The Utilities Director, as discussed in Finding 2, needs to be a visible change agent in the
Department. They should be, and publically appear to be, committed to changing the environment,
establishing a clear vision statement and goals for the Utilities, and executing a comprehensive
communication strategy. Developing managers through coaching and training will be necessary in
addition to establishing a career development and mentorship program.

D. SYSTEMS AND TECHNOLOGY

14. Finding: The current maintenance management system is nearing the end of its useful
life.
The current Computerized Maintenance Management System (CMMS), CASS WORKS, is nearing the
end of its useful life and requires an upgrade or replacement. CASS WORKS is 20 years old, and has
been updated infrequently since implemented. The major limitation of CASS WORKS is the inability
to utilize mobile technology or digital work orders. As a result, Water and Wastewater rely on paper
work orders, requiring a significant amount of data entry for staff. The administrative employees in
Water primarily perform the data entry of paper work orders.
The purpose of a CMMS is to enable the City to manage, plan, and complete all maintenance tasks as
a central component of an asset management program. Effective use of a CMMS is crucial to
completing maintenance in a proactive and planned manner. However, not all assets are accounted
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for in CASS WORKS, and many maintenance tasks in Water and Wastewater are managed via
spreadsheet or paper log.

Further, the assets within the technologically sophisticated Jennings Plant have not yet been entered
into CASS WORKS. Maintaining the Jennings Plant, and understanding the cost of that maintenance,
is a large task the City has yet to fully plan. The cutting-edge technology in use at the Jennings Plant,
combined with continued resource limitations for improving existing infrastructure, creates a
significant need for an effective asset management system to help identify needs, costs, and balance
priorities.
Recommendation: Seek replacement of the current maintenance management system.

The City should begin planning and budgeting for the replacement of CASSWORKS. Effective
preventive maintenance is essential to extending the useful life of aging infrastructure, including the
distribution and collection system, lift stations, storm drains, and Sutter Plant, as well as the new
technology in place at the Jennings Plant. A steering committee, including representatives from
Water, Wastewater, Engineering, and IT, should be formed to oversee the system selection. The
steering committee should define the scope and requirements of the new system, including full life
cycle costs. The committee should also develop a comprehensive implementation plan, including
staffing, training, and data gathering and entry considerations.
A modern CMMS will play a vital role in efficient utility operations. The new system should enable
mobile field technology, remote work order assignment and data entry, and be fully integrated with
Geographic Information Systems (GIS). Reporting and analysis based on data including planned and
actual costs, reactive maintenance tasks, and time to complete work orders should be a priority for
the Utilities Department. Ultimately, a modern and effective CMMS will allow maintenance to
become more efficient, proactive, and planned.
Determining what data will be gathered, such as equipment model, serial numbers, cost, warranty
data, preventive maintenance, procedures and frequencies, parts and parts information, and how
that data will be gathered is a key component of the implementation plan. Effectively gathering all of
this data usually requires 6 to 12 months of committed personnel resources. Data entry will be a
significant endeavor, potentially requiring temporary staff to complete efficiently.
Other utilities, particularly those with sophisticated tertiary treatment plants, typically have
management-level staff assigned to oversee the CMMS and related technology. As the
implementation plan is developed, the City should consider staffing this function to effectively
manage the technology investment, provide expertise to users, and oversee training. A new CMMS
will be a sophisticated application and, thus, it will be important for the City to invest in adequate
training for the new system and it will require training for all employees using the system.

Given the pace of technological development and regulatory changes, the CMMS should be assessed
annually to determine whether it is meeting requirements or is in need of an upgrade and or
enhancement through system modules or “bolt-on” modules from other application providers.
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15. Finding: Water and Wastewater staff’s use of technology in the field is limited.
As noted in Finding 14, the version of CASS WORKS currently utilized by the City does not support
mobile technology or digital work orders. The lack of technology in the field has multiple, negative
impacts on customer service, efficiency, response times, and staff utilization. Water and Wastewater
field technicians spend significant amounts of time entering data from paper work orders into CASS
WORKS and require travel to headquarters to pick up additional work orders. This time could be
spent in the field, performing preventive maintenance or addressing work orders. As previously
noted, the Water Division’s administrative staff is primarily tasked with entering work order data.
Use of field technology would allow these employees to focus on water quality, regulatory,
conservation, and other tasks that are currently not being accomplished. Currently some functions
avoid using CASS WORKS all together in favor of monthly log books and spreadsheets, which
presents a risk to the City that not all of the work accomplished by the utilities is accurately
captured.
Due to rapid changes in technology, utility companies are undergoing a seismic shift in the way the
field workforce communicates and manages a large flow of real-time data. Mobility solutions are
key to driving these changes. In addition, rigid regulatory requirements, increased customer
demand and low margins in the retail energy market have made moving to a fully automated and
integrated mobile system essential to operating efficiently.

Field workers currently use Nextel two-way radios to communicate, however they are not
dispatched via radio. In addition, supervisors report coverage and availability issues with these
radios. The Water Division is currently testing a work order system utilizing iPads in the field. This
system was developed in conjunction with the City’s IT department. There are no plans at this time
to extend this system to the Wastewater Division.
Recommendation: Pursue mobile technologies that allow for data entry, work order receipt,
and communication in the field.

The main reasons for deploying mobile technology in the field are improving field service technician
productivity and utilization, improving customer service, and reducing response time and technician
call-back time. By reducing data entry time and redundancies, technology solutions can also ease the
burden of regulatory compliance and reporting, as well as enable “green” fleet and mobile workforce
initiatives that can reduce annual carbon emissions for water and wastewater utilities.
The Utilities Department should collaborate with IT to establish a task force on mobile technology.
Because technology is evolving rapidly, this group should meet regularly to review each utility’s
needs, understand trends in the marketplace, and develop system requirements. Key priorities for
the near future include:
•

An integrated mobile application that entirely replaces the “paper packet” for each job.
Connected to back-end systems, these applications allow for real-time updates, reduce
errors, and increase productivity.
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•

•

Develop a system-wide approach to real-time service optimization. This approach provides
field workers, supervisors, and the back office instant access to data in order to make critical
decisions for all areas of the operations, including planning daily tasks, last-minute
scheduling changes, and even on-the-fly dispatch and response in emergency situations.
Enable mobile device freedom, which gives the City the ability to institute a “Bring Your Own
Device” (BYOD) policy. Addressing coverage and availability issues with the Nextel two-way
radios currently in use and implementing cross-platform mobile work order, dispatch, and
time entry would significantly improve efficiency.

E. ACCOUNTABILITY

16. Finding: Performance measurement and reporting is limited within Water, Wastewater,
and UPP.
The Water Division and UPP do not currently report on performance metrics. While Wastewater
collects and reports on performance data in its annual report and participates in regular AWWA
surveys, these measures are primarily activity measures rather than outcome or efficiency data.
Limited to activity-level level data, Wastewater lacks overall data, such as cost-effectiveness,
valuable for measuring and reporting the utility’s achievements as well as communicating with City
Council, management, customers, and industry partners.
While some performance measures are currently tracked by Public Works, they are not
communicated beyond department management. The lack of meaningful performance reporting on
behalf of the utilities limits understanding by the City Council, management, stakeholders, and the
general public of performance efficiency and effectiveness, as well as accomplishments and needs.
Often, the public only hears about water or wastewater when a problem arises; whereas,
performance reporting empowers the City to shape its own story.
Recommendation: Establish and regularly report on key performance metrics.

Tracking and reporting on performance measures is a valuable communications and management
tool for the City. Regular performance reporting emphasizes accountability and facilitates a
proactive approach to management and operations that can be clearly communicated to the Council,
stakeholders, and customers. The Utilities Department should establish performance measures that
are specific, measurable, practical, and quantifiable. Two types of measures best communicate the
achievements of the Divisions:
•
•

Outcome measures, which communicate program or service effectiveness; and
Efficiency measures, which illustrate the cost-effectiveness or productivity of programs and
services.

Because most existing data is activity-level, the Department should develop outcome and efficiency
measures, and report annually on the performance of the Water, Wastewater, and UPP divisions, as
well as for the department as a whole. Outcome measures tie activity data to staffing levels, and
could include:
City of Modesto Water-Wastewater Efficiency Study Final Report 04-01-14 | 26

•
•
•
•
•

Number of work orders completed per FTE
Percent of annual preventive maintenance program accomplished per FTE
Percent of design projects completed to annual plan
Treatment plant flow capacity remaining
Total number of permit exceedances

Efficiency and cost-effectiveness measures communicate accountability to the public and
responsible spending of tax dollars. Further, cost-effectiveness data is relevant and understandable
to all audiences.
These measures can also be used to help managers more efficiently manage programs and services.
Sample measures include:
•
•
•

O&M costs per connection or customer
Maintenance costs per linear foot of pipe
Percent of capital dollars spent to plan

Wastewater should also continue to participate in AWWA surveys and expand its participation to
Water. Benchmarking performance against similar utilities on a regular basis will help Water and
Wastewater management to make decisions. Performance measures currently collected by AWWA
are listed in Appendix C. Benchmarking results for a selection of these metrics are presented in
Section IV of this report.
17. Finding: Water and Wastewater supervisors are burdened by the combination of large
spans of control and detailed written performance evaluation system.

The City’s performance evaluation system requires in-depth quarterly evaluations for employees in
their first year in a position, whether it is a new hire or a promotion. After the first year, evaluations
are annual, but written coaching is required quarterly. Promotions for Water operator positions are,
in part, tied to certifications with new operators typically moving up quickly. The effect on
supervisors is three to four years of quarterly performance evaluations for much of their staff.

As noted in Finding 2, supervisors within these divisions have large spans of control and, on
average, supervise 11 FTEs in Wastewater and 20 FTEs in Water. As a result, the current
performance evaluation system is burdensome for these supervisors. With the high amount of
turnover in both divisions, supervisors may be responsible for multiple written reviews per quarter,
in addition to quarterly written coaching requirements.
Recommendation: Consider revisiting the Department’s procedures related to performance
evaluations, while remaining compliant with City policy.

The Utilities Department, starting with the Water Division, should work with Human Resources to
determine short- and long-term strategies to address the burden of performance evaluations.
Reducing the span of control of supervisors by hiring additional supervisors or by allowing crew
leaders to contribute to or prepare performance evaluations would help alleviate this workload
immediately. Ultimately, however, the performance management system and frequency of
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evaluations should be revisited, a process that will require the involvement of the City’s unions. The
City should determine whether the performance management system is effectively evaluating
employee performance and meeting the City’s business and personnel needs.
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IV. BENCHMARKING
A. WASTEWATER
18. Finding: The average residential Modesto Wastewater utility bill is below the national
average, while the service affordability is higher than the national average.
Modesto’s current average sewer service bill, at $28.67 per month, is approximately 15 percent less
than the national median sewer service bill. Nationwide, there has been a significant rise in the cost
of sewer bills, which has grown approximately seven percent between 2009 and 2012. Exhibit 7
shows the 2012 cost of residential sewer service in Modesto compared to the national average in
recent years.

Exhibit 7: Cost and Affordability of Residential Sewer Service, 2012
Average Monthly Cost
of Residential Sewer
Service

Sewer Service
Affordability

Modesto

$28.67

0.7%

National Average

$32.84

0.6%

While the cost of service is lower than the national average, Wastewater service in Modesto is less
affordable to its customers than in other jurisdictions. Modesto customers pay more as a percentage
of their income for wastewater service, at 0.7 percent of average household income, than the
national average, which is 0.6 percent. However, it still remains below the US EPA’s recommended
affordability percentage, which is 1 percent.
Recommendation: Continue to set residential sewer rates to cover the cost of operating and
maintaining the system.

The City should continue to establish sewer rates that cover the full costs of operating and
maintaining the system. Ideally, rates should cover the full cost of sewer distribution and treatment,
and fund capital improvements. The rates should also be simple for customers to understand.
Recovering the full cost of service is particularly important when rates are set. Artificially
maintaining low rates could lead to deferred maintenance and deteriorated infrastructure, which
could create public health and liability issues.
19. Finding: Modesto’s wastewater treatment plant effectiveness, at 97 percent in 2012, is
lower than the national average.

Exhibit 8 shows that the Modesto Wastewater treatment plant effectiveness, which was 97 percent
in 2012, is lower than the national average of 100 percent. Any value less than 100 percent of
treatment plant effectiveness indicates that the existing wastewater treatment plant infrastructure
is substandard. A 97 percent treatment rate translates to approximately 10 days in a year when the
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City’s treatment plant was out of compliance with regulatory permit requirements. This presents a
risk of fines and litigation to the City.

Exhibit 8: Treatment Plant Effectiveness

Wastewater Treatment Effectiveness
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Recommendation: Continue the planned move to the Jennings Plant, and improve wastewater
treatment infrastructure at the Sutter Plant.
The age and lack of capacity of the wastewater treatment facilities at the Sutter Plant was a major
factor in the decision to construct Jennings Plant, the tertiary treatment plant. Moving operations to
Jennings will likely bring the days of non-compliance to zero. However, the aging infrastructure at
the Sutter Plant will need to be repaired and maintained in order to fully mitigate the risk of noncompliance.
20. Finding: The amount of wastewater processed in Modesto and the number of customer
accounts per employee is equivalent to the national average.

The amount of wastewater processed per FTE, a measure of the City’s Wastewater employees’
workload, was 0.3, equal to the national average in 2012. Likewise, the current ratio of customer
accounts per FTE is consistent with the national average. These results indicate that overall staffing
levels within the Wastewater Division are adequate. Exhibits 9 and 10 respectively show these
measures, wastewater processed and customer accounts per FTE, with Modesto compared to the
national averages.
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Exhibit 9: Wastewater (MGD) Processed per FTE

Wastewater (MGD) Processed per FTE
0.35
0.30
0.25
0.20

Modesto

0.15

National Average

0.10
0.05
0.00
2006

2009

2012

Exhibit 10: Customer Accounts per FTE
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Recommendation: Ensure that staffing levels are adequate for critical functions, including
treatment plant management, SCADA, and water quality compliance.
While the overall staffing levels in the Wastewater Division compare favorably to the national
average, the benchmarking comparison is not specific to functions or positions. As discussed in
Findings 2 and 5, there are staffing needs in three critical functions of the Wastewater DivisionJennings Plant management, SCADA maintenance and operations, and regulatory compliance. The
City should consider adding the positions to ensure efficient system operations and mitigate risk.
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21. Finding: The number of hours of training per year provided to Modesto Wastewater
employees is similar to the national average.
As shown in Exhibit 11, annual training hours per Wastewater Division FTEs in 2012 was 23, and
therefore within the average national range of 20 to 25 hours.

Exhibit 11: Annual Training Hours per Employee
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Recommendation: Evaluate whether the training provided to Wastewater employees is
adequate given current circumstances.
While the number of hours of training is within the normal range, the high turnover shown in
Finding 11 necessitates an assessment of the type and value of training provided to employees. As
noted in Finding 8, the Utilities Department should establish a Training Coordinator to oversee
compliance with safety requirements and certifications in addition to assess and address the
training needs of the Department. Employee training is a critical factor in retaining and cultivating
high-performing employees, developing leadership succession, and improving employee morale. A
short-term increase in training hours may be necessary to allow new employees to develop the skills
and knowledge necessary to perform their jobs effectively. It will also be important for the
Wastewater managers to evaluate whether the Jennings Plant maintenance and operations staff has
the training necessary to address the complexity of the tertiary treatment plant technology.
22. Finding: Several key data points were not available for comparison, including service
disruption, debt ratio, system renewal of pipelines and treatment plant assets.

The Wastewater Division was not able to provide a number of the data points requested. While
some of the data was simply not tracked, Wastewater staff reported that the current CMMS is not
sufficient to track some of the asset-related metrics. The following requested data were not
available:
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•
•
•
•

Service disruptions per 1,000 accounts
Debt ratio
System renewal: Percentage of renewal or replacement of sewer pipelines
System renewal: Percentage of treatment plant assets renewed or replaced

Recommendation: Track key system data to support analysis and inform decision-making.
As noted in Finding 14, reporting and analysis based on data, including planned and actual costs,
reactive maintenance tasks, and time to complete work orders, should be a priority for the Utilities
Department. The City should begin planning and budgeting for the replacement of CASSWORKS.
Implementation of a modern CMMS will play a vital role in efficient utility operations by capturing
data to inform more effective decision-making.

B. WATER

23. Finding: The City’s water distribution system is maintained more proactively and
experiences fewer service disruptions compared to national averages.
In 2012, the Modesto water system experienced 0.5 service disruptions per 1,000 customer
accounts, which is significantly lower than the national average of 0.75. This indicates that
Modesto’s water system is operating more effectively than other utilities. By minimizing service
disruptions, the City is also minimizing costs, since disruptions caused by leaks or damage often
require emergency operations and can require significant repairs and staff overtime.

Exhibit 12: Water Service Disruptions per 1,000 Accounts
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The City’s lower rate of service disruptions is, in part, due to a higher rate of water system pipeline
renewal and replacement. Exhibit 13 shows the system renewal and replacement rate in Modesto
compared to the national average since 2006. Modesto’s Water Division’s rate of 1.6 percent
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compared to the national average of 1.2 percent indicates that the City is more proactively
maintaining the water distribution system than other utilities. The nationwide trend is towards less
system renewal, down from an average replacement rate of 2.5 percent in 2006.

Exhibit 13: System Renewal and Replacement Rate, 2006-2012
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Recommendation: Continue to proactively address system maintenance to minimize service
disruptions.
Proactive maintenance of the water distribution system is critical to minimizing service disruptions
while efficiently managing expenditures. Water Division leadership should continue to actively
monitor the condition of system assets and address maintenance needs as part of a comprehensive
maintenance management program. As noted in Finding 14, a new CMMS will enable more
sophisticated analysis of Water assets and a better understanding of system needs.

24. Finding: The average residential Modesto Water utility bill is equivalent to the national
average, while its service affordability and debt ratio are higher than average.
Modesto’s 2012 average residential water service bill, at $34.59 per month, is equivalent to the
national average water service bill, at $35.00 per month. However, like wastewater bills in Modesto,
water customers pay a higher portion of their total income toward their water bills compared to the
nation’s average rate payer. Water service affordability is higher than the national average, at 1
percent compared to 0.79 percent. However, the current affordability percentage equals the 1
percent affordability recommended by the US EPA. Exhibit 14 shows the cost and affordability of
residential water service in Modesto as compared to national averages in 2012.
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Exhibit 14: Cost and Affordability of Residential Water Service, 2012
Average Monthly Cost
of Residential Water
Service

Water Service
Affordability

Modesto

$34.59

1%

National Average

$35.00

0.79%

In 2012, the Water Division’s debt ratio, which indicates the proportion of the City’s water-related
debt to the value of its assets, was 35 percent. Exhibit 15 shows the Water Division’s debt ratio
compared with the national average since 2006. Compared to the 2012 national average of 34
percent, Modesto’s water system relies slightly more on debt than other jurisdictions. Of note, the
national trend since 2006 has been increasing, from 30 percent to 34 percent, indicating that water
utilities across the United States are increasingly leveraging debt to meet capital needs.

Exhibit 15: Debt Ratio Comparison, 2006-2012
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As shown in Exhibits 14 and 15, water utilities nationwide are trending toward higher rates and
higher debt. A 2012 study conducted by USA Today reported that water utilities have increased
rates by 75 percent since 2000. This is primarily in response to the rising costs of maintaining and
replacing aging infrastructure and increasing regulatory requirements.
Recommendation: Continue to set residential water rates to cover the cost of operating and
maintaining the system, while leveraging debt when cost-effective.

The City should continue to establish water rates that cover the full costs of operating and
maintaining the system. Ideally, rates should cover the full cost of water service and capital
improvements, and should be simple for customers to understand. While the water utility’s
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affordability percentage is higher than the national average, affordability is not as important as
recovering the full cost of service. Artificially maintaining low rates could lead to deferred
maintenance and deteriorated infrastructure, which could create public health and liability issues.

While Modesto’s debt ratio is only slightly higher than the national average, it is not financially
sustainable in the long term to run the water utility with high rates and high debt ratios. In general,
the higher the debt ratio, the greater the burden of interest and capital repayments on the utility.
However, revenue bond proceeds can and should be utilized for capital improvements when
advantageous to the City. If considering the use of revenue bonds, the City should take into account
the City’s debt limitations and ability to repay loans.
25. Finding: The Modesto Water System processes more water and manages more customer
accounts per FTE than the national average.

The amount of water processed per Water Division employee in Modesto is nearly three times the
national average, at 0.62 MGD per FTE compared to 0.21. This is due, in part, to the high seasonal
production rates that Modesto must maintain to meet industrial and agricultural demand, and may
also indicate that the Water Division is comparatively understaffed. Exhibit 16 compares the water
MGD processed per FTE in Modesto and nationally.

Exhibit 16: Water (MGD) Processed per FTE
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Similarly, Modesto’s Water Division employees manage more customer accounts, at a rate of 793 per
FTE, than the national average, at a rate of 438 per FTE. Exhibit 17 compares the customer accounts
per FTE in Modesto to the national average.
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Exhibit 17: Customer Accounts per FTE
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Recommendation: Ensure that the Water Division is adequately staffed to meet customer
demand for the system.
The benchmarks shown in Exhibits 16 and 17 show a potential need for additional staffing in the
Water Division. As presented in Findings 3 and 4, there are staffing needs in at least two critical
functions of the Water Division- water quality analysis and reporting as well as supervision. The City
should consider adding positions to ensure efficient system operations and to mitigate risk.

26. Finding: The number of training hours per year provided to Modesto Water employees is
lower than the national average.

Annual training hours per Water Division employee in 2012, at 17.6, is lower than the national
average of 20 hours. As noted in Finding 8, training budgets across the City were reduced or
eliminated over the past five years. Over that time, the Water Division has focused on obtaining and
maintaining certifications for employees, but non-required training has been limited. In contrast, the
six-year national trend is increased training hours per employee, as shown in Exhibit 18.
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Exhibit 18: Annual Training Hours per Employee
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Recommendation: Ensure Water Division employees are receiving adequate training to
perform their jobs effectively.
The Water Division should assess the training needs of operators, technicians, and supervisors, and
determine whether gaps in skills or knowledge exist. As noted in Finding 8, the Utilities Department
should establish a Training Coordinator to oversee compliance with safety requirements and
certifications as well as assess and address the training needs of the Department. Employee training
is a critical factor in retaining and growing high-performing employees, developing leadership
succession, and improving employee morale.
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APPENDIX A: SALARY COMPARISON
The table below shows monthly salary ranges for selected positions at all levels of the Water and Wastewater divisions compared to
seven peer cities. Data was obtained in December 2013 from City Human Resources departments.
Modesto Class Title

Bakersfield

Low

High

Manteca

Low

Merced

High

Low

Modesto

High

Low

High

Stockton

Low

High

Director of Utilities

$11,358

$13,806 $11,262 $13,690 $8,423

$10,238 $12,152 $14,670

Water Systems Manager

$10,706

$13,01
4

$7,054

$8,574

$6,311

$7,671

$7,227

$8,806

-

-

WW Collection Manager

$9,138

$11,10
8

$7,407

$9,003

$7,259

$8,823

$6,389

$7,783

-

WQC Plant Manager

$9,138

$11,10
8

$5,436

$6,608

$7,259

$8,823

$7,052

$8,592

-

-

-

-

-

-

$6,389

WW Collection Systems
Supervisor

$5,488

$6,670

$5,805

$7,054

$4,468

$5,431

WQC Operations
Supervisor

$5,488

$6,670

$7,054

$8,574

$4,892

WQC Plant Maintenance
Supervisor

$5,488

$6,670

$6,552

$7,965

Laboratory Supervisor

-

-

$6,552

Electrical Supervisor

-

-

Environmental Services
Supervisor

-

Water Distribution and
Production Supervisor

ERC Manager

WW Treatment Plant
Operator 1
WQC Tech 1

$11,101

Tracy

Low

$14,166 $11,317

Turlock

High

Low

High

Vacaville
Low

High

$13,745

$9,807

$11,920

$13,297

$16,160

$7,066

$8,589

$7,684

$9,339

$7,432

$9,033

-

$7,197

$8,748

$7,684

$9,339

$7,432

$9,033

$6,822

$8,332

$6,046

$7,439

$7,684

$9,339

$8,186

$9,949

$7,783

-

-

-

-

-

-

-

-

$4,990

$6,079

$5,041

$6,472

-

-

$5,541

$6,735

$6,621

$8,049

$5,946

$6,083

$7,410

$4,891

$6,279

-

-

$5,541

$6,735

$6,820

$8,290

$4,892

$5,946

$4,990

$6,079

$4,426

$5,682

$4,941

$6,006

$5,541

$6,735

$6,820

$8,290

$7,965

$5,266

$6,401

$5,788

$7,052

$4,891

$6,279

$6,477

$7,873

$5,541

$6,735

$6,820

$8,290

-

-

-

-

$5,510

$6,712

$5,776

$7,416

-

-

$5,733

$6,968

$6,246

$7,592

-

$6,552

$7,965

$5,266

$6,401

$5,788

$7,052

-

-

-

-

$5,541

$6,735

$6,820

$8,290

-

-

$6,098

$7,407

$4,892

$5,946

$5,788

$7,052

$4,891

$6,279

$5,265

$6,399

$5,541

$6,735

$6,621

$8,049

$3,255

$3,955

$4,055

$4,933

$3,944

$4,795

$3,546

$4,310

$3,712

$4,737

$4,507

$5,478

$3,661

$4,450

$4,669

$5,675

-

-

$3,504

$4,259

$3,397

$4,129

$3,546

$4,310

-

-

-

-

-

-

-

-
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Modesto Class Title

Bakersfield

Manteca

Merced

Modesto

Stockton

Tracy

Turlock

Vacaville

Env Compl Insp 2

$4,214

$5,135

$3,865

$4,700

$3,644

$4,430

$4,320

$5,251

$4,017

$4,650

$4,520

$5,494

$4,787

$5,819

$5,159

$6,271

WW Collection System
Operator 1

$3,997

$4,857

$5,436

$6,608

$3,355

$4,079

$3,212

$3,904

$3,814

$4,635

$4,507

$5,478

$3,238

$3,937

$4,669

$5,675

Water Distribution
Operator 1

$3,997

$4,857

$4,055

$4,933

$2,927

$3,559

$3,212

$3,904

$3,474

$4,433

$4,802

$5,837

$3,238

$3,937

$4,317

$5,247

Water Production
Operator 1

$3,997

$4,857

$5,436

$6,608

$4,327

$5,260

$3,914

$4,757

$3,814

$4,635

$4,802

$5,837

$3,238

$3,937

$4,317

$5,247

Electrician

$4,624

$5,619

$4,055

$4,933

$3,985

$4,844

$4,320

$5,251

$3,182

$3,889

$4,363

$5,304

$4,255

$5,173

$5,405

$6,570

Laboratory Analyst 1

$3,850

$4,680

$3,418

$4,175

$3,255

$3,956

$3,546

$4,310

$3,652

$4,439

$4,018

$4,884

$3,518

$4,276

$3,167

$3,850
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APPENDIX B: STAFFING RECOMMENDATIONS
The table below summarizes the staffing recommendations made within the report, with estimated
budget implications. The table also includes those positions recommended for elimination as part of the
City’s reorganization. Fully burdened labor costs were estimated by adding 30 percent to the midpoint
of the salary range for each position.
Recommended Additional Positions
Title

Division

Estimated Annual Labor Cost

Utilities Director

Utilities Department

$209,212

Planning & Projects Manager

Engineering

$156,119

WQC Plant Manager

Wastewater

$122,023

Supervisor

Water

$100,152

Supervisor

Water

$100,152

Water Resources Analyst

Water

$88,503

SCADA Systems Engineer II

Utilities Department

$90,729

Estimated Costs

$866,890

Planned Eliminated Positions
Title

Division

Estimated Annual Labor Cost

Director

UPP

($173,993)

Deputy Director

Water

($144,935)

Deputy Director

Wastewater

($144,935)

Deputy Director

UPP

($156,119)

Estimated Savings
Net Estimated Costs

($619,982)
$246,908
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APPENDIX C: AWWA PERFORMANCE METRICS
Organizational Best Practices
• Training Hours Per Employee (hours)
• Emergency
Response
Readiness
(hours)*
• Customer Accounts Per Employee
• Million Gallons Per Day (mgd) of Water
Delivered Per Employee
• Million Gallons Per Day of Wastewater
Processed Per Employee
• Employee Turnover Rates (%)*
• Internal Employee Promotions (%)*
• Retirement Eligibility (%)*

Customer Relations
• Customer Service Complaints (per
1,000 customers)
• Technical Quality Complaints (per
1,000 customers)
• Disruptions of Water Service (per 1,000
customers)
• Disruptions of Sewer Service (per 1,000
customers)
• Residential Cost of Water Service ($ per
month)
• Residential Cost of Sewer Service ($ per
month)
• Customer Service Cost Per Account ($)
• Billing Accuracy (per 10,000 billings)
• Service Affordability (%)*
• Stakeholder Outreach Index (%)*

Business Operations
• Debt Ratio
• System Renewal/Replacement Rate (%)
• Return on Assets
• Cash Reserve Days (days)*
• Energy Consumption Efficiency for
Water (kBtu/yr/MG)*
• Energy Consumption Efficiency for
Wastewater (kBtu/yr/MG)*
• Triple Bottom-Line Index (%) *

Water Operations
• Drinking Water Compliance Rate (%)
• Distribution System Water Loss (%)
• Water Distribution System Integrity
(per 100 miles of pipe)
• Operation & Maintenance Cost Ratios
for Water ($)
• Planned Maintenance Ratio for Water
(% per 100 miles of pipe)
• Current Water Demand (%)*
• Available Water Supply (years)*

Wastewater Operations
• Sewer Overflow Rate (per 100 miles of
pipe)
• Collection System Integrity (per 100
miles of pipe)
• Wastewater Treatment Effectiveness
Rate (%)
• Operation & Maintenance Cost Ratios
for Wastewater ($)
• Planned
Maintenance
Ratio
for
Wastewater (% per 100 miles of pipe)
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