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Wells will be inspected, and PM completed using a computerized maintenance management/work order software
package. “As found “and “As left” conditions will be recorded along with materials used, description of work
completed, and suggestions for improvements for future activities.

4.1.2 Treatment

Treatment plant O&M will also be the responsibility of the water production manager. A chief water treatment
operator will assist with leadership within this group.
Within the treatment area, the water production manager’s responsibilities include the following:

e  Oversight of treatment facilities, including filter plants, desalination, reverse osmosis, iron removal, carbon
adsorption, remote disinfection

e Oversight and planning of preventive and corrective maintenance including coordination of major repairs and
capital improvements

e  Monthly operating reports

e Chemical specifications, maintaining proper inventory and safe storage of production chemicals
e Oversight of pumping and storage systems

e  Oversight of pressure reducing valve stations

e Coordinate with engineering groups on treatment-related capital improvements

e Coordinate with asset management staff on treatment-related equipment and facilities
e Manage continual improvement and sustainability initiatives

e  Prepare annual treatment budget

e Support pilot plant activities (as needed) and support research activities

e Lead the training and cross-training program for operations staff

e  Confer with regulatory personnel, as guided by the MPWMD

e Respond to emergencies (water quality, water treatment, pumping) and support water distribution staff on
technical matters

e Inspections, preventive, predictive, and corrective maintenance including planning of activities to maintain
continuous service

e Tracking, analyzing, and reporting raw water quality

e Coordinating raw water quality with treatment

e Cross-training staff to provide service to multiple areas (wells, pumping, treatment, and similar)

e Maintenance of appropriate levels of training and certification of staff

A crew of highly trained and cross-trained staff of treatment plant operators will complete operations and light
maintenance at the treatment plants. The treatment crew will operate and provide light maintenance on the iron
removal plants, reverse osmosis/desalination plant and GAC plants. Crew members will also be cross-trained to
provide backup for operation and light maintenance of remote pumping / chlorination facilities. Operators will

have required certification for treatment plant operations and be encouraged to attain higher levels of certification
than that required for shift operators.
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There will be a core group of operators (Water production operators on the proposed organization chart) with
more advanced training who will monitor the SCADA/DCS system—managing overall system flows, tank levels and
monitoring alarms. Water production operators will also be fully trained on the hands-on operations of each plant.

Operators will complete light maintenance activities, including predictive and PM on the treatment facilities.

Typical treatment plant shift and production operator duties include the following:

e Equipment inspections

e  Water sampling and testing

e Oversee chemical deliveries

e Adjusting chemical feeds

e Collecting and recording regulatory-required data

e Collecting and recording operating data — tank levels, flows, equipment run times

e  Monitoring SCADA/DCS screens and alarms

e  PM such as lubrication, air filter replacement, valve inspection & exercising

e  Operate equipment including filters, membrane treatment, chemical feeders, pumps, valves

e (Clean and lubricate equipment

e Maintain records of activities performed at the plants

e (Calibrate online instruments to ensure accuracy

e Exercise equipment to ensure reliability

e Complete regulatory-required sampling and testing for field parameters such and pH, chlorine residual,
alkalinity

4.1.3 Production Maintenance

The water production manager will oversee a production maintenance manager and group. Production
maintenance staff will have primary responsibility for maintaining all production-related equipment including
pumps, filters, membrane units, chemical storage and feed, distribution system specialty valves (pressure reducing
and pressure relief) and related equipment. Production maintenance staff will be cross-trained to provide support
for distribution system repairs and maintenance.

Production maintenance staff will be encouraged to attain certification as maintenance technician in California.
Within the group, technicians with specialized training and certification will be responsible for completing work on
online instruments, radio/fiber optic communications systems, and electrical systems.

The production maintenance manager’s responsibilities include the following:
e  Oversight and management of the maintenance management information system

e Overseeing and leading maintenance of all production related equipment including specialty valves in the
distribution system

e Tracking and reporting maintenance activities, life cycle costs

e Coordinating with asset management staff

e  Continuous improvement of water production reliability, sustainability

e Coordinating with technical groups on equipment replacement, equipment specifications

e Inspections, preventive, predictive, and corrective maintenance including planning of activities to maintain
continuous service

e Overseeing training and safety of maintenance staff

e Develop maintenance schedules including preventive and predictive maintenance
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e Cross-training staff to provide service to multiple areas (wells, pumping, treatment, and similar)

e Coordinate with contractors to provide supplemental or specialized maintenance activities as required
e  Provide backup for distribution system manager and production manager

e Develop maintenance budget

e  Oversight of the SCADA/DCS system including radio/fiber optic telemetry

e Oversee the production maintenance planner/scheduler

Typical maintenance technician duties include the following:

e Specialized equipment inspections

e Advanced preventive and predictive maintenance

e Recording “as found”, “as left”, “work completed” for work completed

e Corrective maintenance on most equipment and coordinate with specialty repair contractors
e Maintain building envelops—windows, doors, roofs

e Oversee management of specialty building systems such as fire protection, computer communication, phones

e Repair/replacement of damaged equipment including chemical feeds, valves, valve actuators, pumps,
instruments, and related equipment

e PM on distribution system specialty valves including pressure reducing valves, pressure relief valves
e  Maintain hydropneumatics tanks and related appurtenances
e  Provide support for distribution system technicians

A production maintenance planner/scheduler will ensure that all maintenance work is prioritized properly and
completed efficiently.

4.1.4 Water Quality

The water quality group will be under the direction of the water production manager and will be responsible for all
water sampling and testing, whether completed in-house or by contracted services. The water quality group will
have a significant role in regulatory compliance—supporting the water production manager who will have the
overall responsibility for compliance.

The water quality group will be led by a laboratory supervisor. Lab technicians will collect samples and complete
most tests in-house, including Coliform bacterial testing. The lab supervisor will be responsible for
attaining/maintaining state certification for Coliform testing.

Distribution system water quality will be an important part of the water quality group’s work—ensuring that all
water in the distribution system, including the numerous “dead ends” and low use areas meet regulations and is
aesthetically pleasing. This work will require coordination with treatment plant operators and distribution crews

along with extensive knowledge of water chemistry.

The water quality group will be supported by corporate resources for compliance, specialized data analysis,
modeling, and training.

4.1.5 Process Engineering

Due to the complex nature of the water utility, two process engineers will provide technical support for the water
production manager. Activities will include process optimization, specialized process monitoring, water resource
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tracking and permitting, distribution system analysis and modeling, hydraulic analysis, specialized water quality
analysis, and interpretation. The process engineers will primarily provide support for the water production group
and will also provide support for the engineering group.

4.1.6 Water Distribution

The water distribution group, led by the water distribution manager, will have responsibility for the underground
piping system. Crews will be led by a crew leader who can also serve as an equipment operator in case of
personnel shortage. Each crew will include an equipment operator and distribution technicians. A
planner/scheduler will ensure that work is prioritized and completed efficiently.

The areas of responsibility for the water distribution manager include the following:

e Leadership and oversight of the underground piping system including valves and hydrants

e Coordination with the production maintenance group on maintenance of specialty distribution appurtenances
such as hydropneumatic tanks, pressure reducing valves, booster pumps, and related equipment

e Management of rolling and nonfixed assets such as trucks, backhoes, portable pumps, and related equipment

e Coordination with engineering resources for computer modeling, system improvements, capital
improvements, and major repair and replacement projects

e Lead PM activities including hydrant flushing, flow testing, valve exercising

e  Maintaining distribution system maintenance management system

e Lead emergency repair efforts to assure minimum outages

e Administer contracts for larger maintenance and capital projects

e Oversee distribution system planner/scheduler

e Continually improve system reliability and sustainability

Distribution crews will be cross-trained to provide support and assistance to the production maintenance group.
Typical duties of the distribution system crew include the following:

e Perform emergency repairs of main breaks

e  Perform PM such as hydrant flushing, valve exercising

e Perform preventive repairs such as valve and hydrant replacement

e  Assist meter staff on an as-needed basis

e Record data on work completed, flow tests, and related activities

e Disinfect water mains and appurtenances after repairs and new installations
e May complete taps and service installations

e  Operate small equipment such as power saws and portable pumps

e Assist production maintenance staff as needed

Distribution operators will work under direct supervision of crew leaders or managers having required certification
as required by California regulations. All members of the distribution crew will be encouraged to achieve
distribution system operator certification.

4.1.7 Water Engineering

The water engineering group will provide local engineering and technical support. Duties of the chief water
engineer’s include the following:

e Manage the Geographic Information System and mapping
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e  Coordinate with consultants for specialty services and design

e  Assist with reporting required for environmental permitting including water rights, withdrawal permits, air
permits, and traffic control

e Coordinate with developers, city engineering/planning departments on development/redevelopment
activities and reviews

e Provide capital improvements planning and manage capital improvements projects
e Manage asset manager and asset management plan (AMP)

e Support other groups within the utility for technical services

4.2 Process Control

Process Control is the active changing of the process based on the results of process monitoring. Process control
will be an essential part of the operation and maintenance of the MPWMD facilities. The following sections
illustrate how the contract operator will apply process control to optimize the quality of water, minimize O&M

costs and provide long-term value to the MPWMD.

As examples, two areas, water source and water pressure, are profiled here.

PPS0803201105DEN 4-7



EXHIBIT 10-B

Contract Management Plan

421 Multiple Water Sources
If the acquisition proceeds, the MPWMD would own and operate several sources of water with several distinct

types of treatment—from simple chlorination to advanced membrane processes. Integration of these multiple
sources into a quality water supply to consumers is critical.

Desalination W I E—

Plant |

Wells with
wellhead
chlorination

Wells with Iron and
Manganese Removal

Figure 4-1. Source Water Interfaces

Some customers will get all or most of their water from one source, some customers will get all or most of their
water from another source, and some customers will routinely get a blend of water. Some customers will have
their water alternate between sources periodically. All of these customers must receive water that is safe,
aesthetically pleasing, and in adequate quantity and pressure. Distribution system water quality testing and
monitoring will provide the data required for this goal, and process control will provide the tools for operators to
use to attain this goal.

The distribution system water quality is critical to maintaining compliance with the lead and copper rule as well as
other water regulations. Carefully planned sampling and data analysis and interpretation, coupled with process
control, will provide assurance that lead and copper compliance will be well within regulated values.

The same process will also ensure that water age is kept to a minimum and that water is aesthetically pleasing for
all customers.

4.2.2 Water Pressure

The MPWMD system has over 1,000 feet of elevation variation between customers near the beach to those in the
neighboring mountains, translating to over 430 psi. More than 70 pump stations, 80 tanks, and 14 pressure
reducing valves are used to provide reasonable pressure to all customers. Accurately monitoring the pressure and
water use in each zone is critical to achieving service goals. The monitoring must be in the form of both online
instruments and manual readings by field personnel. Maintenance, including predictive maintenance, is needed to
assure all links in the chain—pumps, tanks, valves—are fully functional at the highest level.

A contract operator should provide the trained technicians to monitor the pressure and flow and take corrective
actions before a failure occurs.
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4.2.3 Other Applications of Process Control

These same principles will be applied to all controllable aspects of the water system: plant operation, disinfection,
remote pumping, ASR, water age, and pressure reducing valves are a few examples.

4.2.4 Process Control Tools
Unit Process Control Plans—roadmaps for operators—will establish the key parameters, drive process
adjustments, establish communication protocols, and provide a level of detail for operators and maintenance

personnel to make informed decisions.

Having documented procedures and process targets shared with all stake holders ensures a common purpose and
goal and maximizes efficiency and minimizes potential for errors and downtime.

SOPs will be developed for all typical work activities and will support the Unit Process Control plans.

As mentioned in Section 2, the tools and procedures established through the Compliance & Reporting Team, such
as Hach WIMS and STT, will be utilized daily.
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5. Staffing

The following approach to O&M is designed to meet or exceed the scope of work and performance standards for
the MPWMD. This approach will not only be cost effective, it will also provide the desired LOS to meet or exceed
the needs of customers in the MPWMD service area, as well as any contract performance standards, and will have
the flexibility to provide additional services when needed, including the support for continuous improvement and
capital projects.

5.1 Personnel

The following provides the proposed organizational structure for the O&M team. The structure has been designed
to provide O&M teams that will be responsible for the operations and assets within the service system. This
structure will maximize efficiencies in the field through:

e  Optimization of asset knowledge retention
e Ownership and accountability of asset performance
e  Minimization of travel times

The management team personnel will also form part of the transition team. This will enhance the mobilization and
provide for a seamless transfer to the operational team on commencement of service.

Our proposed Service Delivery Team Organization Structure is depicted on Figure 5-2. The approximately 85
positions shown in Figure 5-2, plus the support staff, is consistent with the 87 cited under contract operations in
the Environmental Impact Report. It is recognized that Cal-Am acknowledges 74 existing employees in their
current General Rate Case and MPWMD has cited the need for a net increase of 6 additional positions. Due to a
lack of specific information under current operations, it is believed that the structure depicted in Figure 5-2 is
consistent with maintaining operations at current standards and sets the stage for improvements in LOS after
review following an initial operating period.

PPS0803201105DEN 5-1



Contract Management Plan

EXHIBIT 10-B
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Jacobs Contract Services

O&M Administration

m Program Manager Jacobs Support Staff

1.00 Executive Assistant Public Services Asst

1.00 Safety & Training Coordinator Financial Manager

1.00 Process Engineer (Proc/Chem) Financial Analyst

1.00 Process Engineer (Hydraulic) Engineering Support

1.00 Engineering Intern Regional Maintenance Support

Utility Planning Manager

m Chief Water Engineer m Water Production Manager m Water Distribution Manager

1.00 GIS Coordinator 1.00 Chief Operator 1.00 Water Dist Asst. Manager
1.00  Asset Manager 6.00 Water Production Operators 1.00  Planner Scheduler
2.00 GIS Technician 4.00 Field Water Operator 3.00 Heavy Equipment Operator
1.00  Water Resource Planner 6.00 Treatment Plant Operators 3.00 Operator Foreman
1.00  Capital Improvements Planner 4.00 Distribution Technician |
1.00 Regulatory Compliance Lead .00 Lab Supervisor 3.00 Distribution Technician II
1.00  Environmental/CEQA 3.00 Lab Technician lll 3.00 Distribution Technician Locates
1.00 Production Maintenance Mgr Ll aDrl]azjtrll_?;slrc;n]t'gechn|0|an s
1.00 SCADA/ Security Manager o -
100 Production Maint P/S 2.00 Dlstr|but.|on Technician | Cross
) connections
1.00 Maint Foreman
1.00 Electrical / Inst Foreman
4.00 Electrician
10.00 Maintenance Tech
3.00 Instrument Tech
3.00 Groundskeeper

Figure 5-2. Contract Service Organization Structure

5.2 Operation and Maintenance Staffing Delivery Approach

The staffing delivery approach has been developed to provide MPWMD with an optimized and efficient delivery
team and O&M services that will:

e  Ensure compliance with water quality, public health and environmental regulations, laws and standards.

e  Provide continuous safe and compliant O&M, including the ability to adequately manage standby and after-
hours monitoring and reporting requirements.

e Optimize operations and provide efficiencies in the areas of energy consumption, chemical usage, and labor
resources.

e Protect and optimize the life of MPWMD’s assets.
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e  Comply with regulatory and MPWMD requirements for communication, data collection, reporting, and
procurement.

e Provide strong and in-depth technical expertise, engineering, construction, and consulting support through
our in-house resources when needed in all areas of water and distribution services including regulatory
compliance, safety, maintenance, asset and risk management, and resource optimization.

5.3 Transition Management

During the transition period, and for as long as required to incorporate the elements of the transition into the
contract operations, the management team will also include a dedicated transition manager who will lead the
transition to ensure a seamless integration from the transition phase into service delivery and for the completion
of the necessary aspects of our transition, not just those required to achieve a minimum acceptance level of
performance.

5.4 Operations and Maintenance Management

The O&M management team will have the required experience and corporate support to ensure this is a
successful evolution for MPWMD operations and creates an environment where job satisfaction and opportunity is
enhanced.

5.5 Water Treatment

A dedicated water treatment team will be maintained in line with existing training and practices of the Monterey
water system. This team will consist of 16 O&M staff, including a chief operator with a California Class 5
certification. It is anticipated that 12 operations staff, including the chief operator will be based at the water
production facility with the remaining 4 operations staff will be in the field for checks of the remote facilities and
wells. If necessary, cross-train all staff to allow for the ability of staff to cover all areas of water treatment and
productions to assist during times when greater numbers or relief staff are required.

Due to the criticality of water treatment operations, rosters will be structured to allow for daytime coverage on
weekends in the field areas by one operator and with two operators rostered to cover the needs of the WTPs. We
have considered a team structure combining water and distribution system operations but have concluded the
benefits of specialist water operations outweighs the flexibility and travel cost savings provided by combining
these operations duties. We are also mindful of the perception for the possibility of contamination of treated
water by staff moving from distribution to water sites.

The initial focus for water treatment should concentrate on creating highly empowered teams supported by
proven systems applied in a uniform manner across sites and by highly experienced and knowledgeable
management and technical staff. An optimization phase would need to be planned in the first year of service and a
dedicated O&M teams should be heavily involved in this process.

5.6 Team Leaders

The approach to the team leader roles is that they will be incorporated into the O&M teams. While fulfilling a
leadership role, leaders will also be required to undertake hands-on plant O&M. They will be focused on removing
any barriers to the joint performance of O&M activities and will be responsible for fostering teamwork within and
between teams.

Applications for team leader positions will be considered from a wide variety of backgrounds including mechanical
or electrical trades, as well as experienced process/operations staff or persons with tertiary qualifications and
suitable experience. Ideally, applicants with a combination of skills will be available, but in any case, aptitude,
experience, and intelligence will be viewed alongside qualifications to create teams with all the necessary skills.
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5.7 Qualified Maintenance Resources

It is recognized that it will take time to establish a fully integrated team with minimal distinction between O&M
activities. As such, it is important to be clear that all areas of the MPWMD will be equipped with suitable numbers
of qualified tradespersons to bring the majority of routine mechanical maintenance work and first response
troubleshooting in-house. They will also offer in-house instrumentation and electrical knowledge sufficient to
perform a base level of routine maintenance coupled with the ability to quickly respond to and address urgent
repairs or asset performance issues.

There will still be a requirement for support from external instrumentation and electrical contractors, however
these will now also have a direct O&M provider contact to minimize these costs and response times and maximize
the retention of knowledge within the O&M teams. For example, our trade staff will work alongside specialist
contractors to resolve a problem which they could not initially solve themselves and will benefit from this
experience. This will enable the prevention of future incidents and more rapid response to similar incidents at
other sites.

The intent for any operations contractor should be to provide all qualified staff currently operating the system with
the opportunity to join their team. Former operations staff will still be required to perform a range of maintenance
tasks in accordance with their training and position description. This work will be planned by the O&M coordinator
in conjunction with team leaders and with the guidance of more experienced or senior trades staff. This will be the
first step in the establishment of truly homogeneous O&M teams. From the outset of the contract, these new
employees from a maintenance background will also be trained and rostered into operations duties. This process
should be facilitated by access to a wide range of established operator training modules within the organization.

5.8 Recruitment

In the recruitment of new operations staff, preference would be given to applicants with trade qualifications and
experience. Similarly, in the recruitment of maintenance staff, preference will be given to applicants with
treatment plant O&M experience. This will serve to further facilitate our move to a uniform, multi-skilled O&M
team.

The contract operator should respect the experience of all existing staff and consult with them widely during
transition and initial operations to maximize knowledge retention and transfer ensuring all the positive facets of
the operations history can be transferred to our organization and add value to our existing systems and practices.
Existing staff should be encouraged to apply for positions throughout the new structure and in time will be in line
to benefit from being directly linked to two large organizations with numerous opportunities in the water and
wastewater industry, not just from training but also from mentoring and knowledge transfer from highly skilled
and experienced operations, maintenance, process, engineering, and construction professionals.
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6. Asset Management Plan

6.1 Introduction

This section describes the AMP for the MPWMD facilities and has been prepared by Jacobs in the role as the
Operating Consultant. The Operator is responsible for liaison with its client, MPWMD, regarding the document
content, maintenance, and version control.

The main purpose of the AMP is to ensure that there is a working and living document that is used by the contract
operator and agreed by its Partner, MPWMD, to effectively manage the approach to AMP and the Mid Life Capital
(MLC) investment for their respective water projects. To ensure the document is recent and is a true reflection of
the Asset Management Approach, the content will be reviewed annually to reflect continuous improvements as
the approach to AMP matures.

The main aims from the implementation of the AMP are that the shareholder, MPWMD, and lenders obligations
are recognized, managed, and delivered to meet the requirements of the contract. The document content intends
to describe the Asset Management Strategy in a way that gives MPWMD and lenders the confidence in the
approach to AMP. The document aims to describe the risk-based approach being applied to the capital and
maintenance investment to give confidence in the informed decisions being made, enabling the sanction of future
MLC expenditure that complies with the client and contractual obligations set by best practices and the respective
contracts. To achieve this good communication, transparency and stakeholder liaison throughout the AMP process
is essential and will lead to a greater support for capital investment by increasing stakeholder understanding
regarding the value of targeted asset investment to improve water utility performance.

6.1.1 Project Background

Sustainable water infrastructure is critical to providing the domestic and commercial customers of the MPWMD
WTP and facilities with a quality environmental service that ensures social, environmental, and economic
sustainability. This partnership is a public-private partnership contract to upgrade, operate, and maintain existing
water treatment, water pumping stations, and the water distribution system at the following locations across the
MPWMD.

6.1.2 Purpose of the Asset Management Plan

The purpose of the document is to clearly describe and demonstrate the approach to the AMP for MPWMD,
keeping key stakeholders informed on how a contract operator and MPWMD would be managing the capital
investment, operation, and maintenance of the asset base on their behalf.

The document aim is to clearly describe and demonstrate an approach to strategic AMP and the framework in
place detailing the policy, processes, and procedures implemented to ensure that the assets are managed,
operated, renewed, and fit for purpose to deliver the required asset performance over the life of the assets. The
AMP will provide an ongoing program that includes detailed information on the current asset base, their condition,
criticality, refurbishment, and replacement. This detailed information will be included in the preparation of an
Annual Capital Investment Plan (CIP), Five-Year Investment Profile (5YIP), and a Service Period Investment Profile
(SPIP) and is fundamental to the AMP.

The scope of the AMP will include the following elements and describe how they fit into the overarching Asset
Management Strategy.

1) The Asset Management Strategy and maintenance philosophy applied

2) The approach to AMP—methodologies, processes, and procedures

3) The forecasting and modeling techniques applied to determine the level of investment
4) The outcomes from the implementation of the AMP
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The future developments and business improvements to AMP approach.

This is illustrated on Figure 6-1.
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Figure 6-1. Asset Management Framework
6.2 Context of the Asset Management Plan

This AMP defines the objectives, principal drivers, and key indicators and methodologies applied to the MPWMD
projects that support the decision-making process for asset management and investment over the service period
to provide a continuous and sustainable service to MPWMD. The AMP details the asset lifecycle approach to
investment and maintenance to ensure the asset base is maintained at the lowest whole life costs while managing
operational risk and meeting contractual and performance obligations throughout the service period.

Through the implementation of a coordinated AMP, the project operator can comply with the obligations of the
required service ensuring asset availability, reliability and capacity, forecast operational resource requirements,
improved resilience, management of asset performance risk, and realize capital and operational cost savings. It is
important to recognize the explicit requirements for information stewardship as there must be one validated
version of the asset data and information, “one version of the truth”, available to all stakeholders. To achieve this
position, integrated business systems and processes are crucial for accurate and reliable asset data whose analysis
will enable informed investment decisions that are transparent and accessible to all key stakeholders.

The main objectives and outcomes of the AMP process will be to:
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1) Comply with the obligations in the contract, balancing cost, performance, and risk.

2) Define the CIP over the service period of the project concession ensuring that each element of the facilities
achieve their maximum working life consistent with economical and reliable operation.

3) Improve water asset performance and environmental compliance.

4) Reduce the long-term system operating and investment costs, reducing refurbishment, renewals, power, and
chemical costs and minimizing resources through best operational/maintenance practice and engineering

innovation.
6.3 Structure and Governance Arrangements
6.3.1 Organizational Structure

To successfully develop and deliver the AMP, the appropriate resources will be evaluated in detail and a
governance structure will be implemented across the project. As is shown in figure 5-2 the proposed team and the
wider business unit structure. The team comprises of a number of operational, maintenance, performance
business analysts, project engineers, and program managers to maximize asset and contractual performance. A
critical role is the asset manager who is responsible for the development and management of the MLC program,
the business case development of the project portfolio and criticality, and serviceability assessments.

In addition, further expertise is provided in the form of federated asset management and maintenance roles within
the wider Jacobs business. The maintenance manager plays a pivotal role in the implementation of the AMP. The
maintenance manager is responsible for the development of a work scheduling system, system management
development for asset data collection, O&M resource planning, and the alignment of the AMP to the Maintenance
Strategy.

6.3.2 Governance

The project structure is supported by a governance framework that details the arrangements on how to engage
and liaise with the client regarding the operator’s management of the AMP process, approval and management of
MLC expenditure, and oversight of the approach to lifecycle works.

This may include challenging the project proposals identified and agreeing upon alternative O&M interventions in
preference to sanctioning capital investment. Through this process, any early stage issues will be identified and
resolved that may otherwise lead to dispute, which aims to continuously improve the process and benefit of all
parties.

6.4 Asset Management Approach and Methodologies

6.4.1 Strategic Asset Management Framework

The Asset Management Framework describes the strategic approach and methodologies applied to the contract
operator managed MPWMD water treatment facilities and distribution system and how they are used to
effectively manage the facilities, target and prioritize capital investment to manage the business risks, and meet
the contract requirements. This document describes the strategic Asset Management Framework being applied to
the contract and details the policies and procedures that have been implemented and those that are in
development to ensure that the AMP:

e Explains the Asset Management Strategy, clearly documenting the strategic intent and how the AMP will be
implemented to meet the service delivery needs to comply with the contractual obligations and maintain the
well-being of the asset portfolio

e Details how the capital investment profile over the service period will be delivered
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6.5

Describes the Asset Management policies and procedures that provide a basis for the internal control
environment and good management practice

Explains how the Asset Register is used as the basis for both the financial and nonfinancial information to
improve service performance and apply the relevant accountability measures

The Asset Management Plan

The Asset Management Framework adopted for the MPWMD facilities defines and integrates the strategic asset
management goals relevant to the contract and correlates the asset management decisions with program delivery
requirements that will benefit the asset portfolio. This will be achieved by the development and delivery of the
AMP that integrates with the operating contractor’s obligations under the project documents and includes:

Implementing a maintenance strategy that promotes best practices of known maintenance techniques across
the business providing increased maintenance effectiveness, improved assembly reliability, culture change
from reactive to condition-based approach, and improved resource management.

Develops and maintains a comprehensive Asset Register with criticality, age, and asset condition data. This
detailed information is included in the preparation of the 5YIP alongside the SPIP and is fundamental to AMP.

Ascertains the program delivery options (this may include non-asset solutions in the form of Operator
interventions).

Utilizes asset performance indicators to identify, review, and manage the asset portfolio.
Undertakes capital investment analysis when refurbishing, renewing, and acquiring new assets.
Integrates risk management into all asset management decisions.

Ensures that the full lifecycle costs are understood and recorded so the whole life cost of owning and
maintaining the asset base is known.

In developing the AMP, steps have been taken to ensure that industry best practice is applied and that the
document content and practices comply with the Jacobs Quality Management System and are supported by
detailed O&M procedures for all treatment facilities. Together these documents form part of the QA system based
on the requirements of International Standards Organization (ISO) 9001.

6-4

PPS0803201105DEN



EXHIBIT 10-B

Contract Management Plan

Our Asset Management Systems and Tools will Improve Reliability and Transparency
While Lowering Life-Cycle Costs
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Figure 6-2. Asset Management Systems and Tools

It is recognized that using this framework for asset management best practices and governance will help to
demonstrate competency, ability to establish improvement priorities, alighment of the whole life strategic
planning approach with facility contingency plans, and the “day-to-day” O&M activities.

To achieve this aim, the AMP will be a working document that is fully integrated with the O&M Service Delivery
Plans for all facilities included in the MPWMD WTP. When preparing the plan, steps will be taken to ensure that
the content is aligned with the site operational procedures and contingency plans. The plan identifies for each
treatment facility the critical assets, detailed procedures, resource allocation, and experienced personnel to
manage a major event or incident. To ensure the document is “live” and remains recent, it will consider all aspects
of operational and contingency plans and will be formally reviewed and updated on an annual basis.

When fully implemented, the AMP will determine the CIP and SPIP that will deliver the following benefits over the
contractual period:

e Compliance with contractual obligations and requirements of the project documents

e Extend the asset life of the facilities

e  Provide additional asset capacity, availability, and reliability

e Give a greater understanding of the total asset life costs

e Deliver a tailored capital expenditure program matching the asset needs and meeting contractual obligations
e  Minimize the O&M costs associated with reactive work by matching resources to workloads and improving

productivity

Implementation of the AMP will result in the delivery of good management practices, providing a framework for
making informed investment decisions and improved execution of short- and medium-term operational practices
and optimal asset management. By continuing to develop a coordinated approach to AMP and through the
delivery of the AMP, contractual obligations of the contract can be meet, deliver the required serviceability
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performance, and meet the hand back requirements at the end of the concession period. In addition, applying the
AMP and driving out continuous improvements will also begin to improve and guarantee asset availability, forecast
production volumes, determine resources planning requirements, manage asset performance risk, and realize
operational savings.

6.6 Production of the Capital Improvement/Investment Plan

The CIP is the capital investment profile for the physical assets in the contract and is the primary output of the
AMP. The MLC plan has three distinct service period components of capital investment:

1) The SPIP-the whole capital investment over a 10 to 20-year period
2) The 5YIP— medium-term investment plan
3) The Annual Investment Plan (AIP) - the short-term investment plan

The development of the CIP is determined through implementation of the key asset management methodologies
making up the Asset Management Framework in conjunction with the application of a comprehensive
maintenance strategy that is integrated into the day-to-day operation of the water facilities. The details of the
asset investment profiles and their development are discussed in more detail in Section 3 of this document.

6.7 Maintenance Philosophy

Underpinning the implementation of the AMP is the delivery of the maintenance regime for the assets within the
scope of the MPWMD and contract operator partnership. The maintenance philosophy adopted by Jacobs is to
produce a strategy that promotes the implementation of best practices of known maintenance techniques across
the business in a consistent, controlled, and focused way. One of the main principles of the strategy is that all
parties who carry out maintenance within. The contract operator should always do so with safety in the forefront
of their minds and rationalize the way in which maintenance is carried out and, in doing so, provides several
benefits.

These benefits include:

e Increased maintenance effectiveness

e Improved asset reliability

e  Culture change from reactive to condition-based approach

e Improved resource management and a strategy and policies that people can relate to, understand, and
contribute to

6.7.1 Maintenance Strategy Approach

The maintenance department’s main responsibilities and obligations are to ensure that all assets are maintained to
meet operational requirements at best whole life cost. A major contribution toward achieving this is a
maintenance strategy that enables the key components to be put in place to facilitate best practices and
continuous improvement. It is essential that all parts of the strategy can be linked and developed to enable
analysis and performance improvement of people, assemblies, and assets. For example, the Asset Register must be
able to facilitate data analysis, the generation of relevant performance reports, and support the criticality model to
enable informed investment decisions. The strategy will enable the organization to develop and evolve, adopting
the required technology, tools, and more advanced methodologies of maintenance through continuous
improvement.

Figure 6-3 demonstrates the evolution and the linkage of the various components of the maintenance strategy.
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Figure 6-3. Evolution and Linkage Within the Maintenance Strategy

The maintenance strategy applied aims to give guidance in developing a coordinated asset management approach
that utilizes best in industry practice involving an audit program, a benchmarking exercise against industry best
practice, and delivery of continual performance and process improvement.

From a service delivery perspective, the availability and operability of all facilities and equipment has a major
impact on maintaining compliance from a regulatory and environmental perspective as well as a contractual one.
Therefore, the strategy and implemented maintenance plan will ensure that the assets with the most immediate
impact on compliance and contractual obligations are identified to enable capital investment to be targeted and
the correct maintenance technique applied to prevent failure and assess condition. The most important aspect of
any strategy development is the actual plan where the necessary tools and techniques can be determined. As with
any other maintenance concept, fundamental questions must be posed to ensure a structural, logical, and more
importantly an effective approach is being taken. To support this process, a maintenance determination model will
be developed for application across the MPWMD Water facilities and this is detailed in the flow diagram on Figure

6-4.
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6.8 Asset Data, Information, and System Management

The basis for all AMP and planned maintenance regime starts with the development and maintenance of the Asset
Register for the facilities included in the scope of the project. For the MPWMD water assets, the Asset Register will
be held within a computerized maintenance management system (CMMS), this should be a web-based
maintenance management software system. Jacobs recommends Maintenance Connect (MC) for the software,
however other software is available. The system is used to manage maintainable items needing asset care and
gives access to asset and maintenance management information.

The management system will be deployed across all facilities and systems to provide the following functionality:

e  Asset registration/de-registration, including type, location, and hierarchy.

e  Deployment of works scheduling for PM and operational activities.

e Schedule of maintenance activities, tasks, and frequencies.

e  Status of work orders and scheduled tasks.

e  0O&M resource planning.

e Asset fault types, modes, and causes (as applicable).

e Total lifecycle management information — repair, refurbish, or replace costs.

e Performance Management reporting and key performance indicator dashboard availability.

6.8.1 The Asset Register

The Asset Register is the primary source of data and information regarding asset management and O&M planning.
It is the central hub of all asset management processes upon which investment needs are identified and from
which all asset-related reports on condition and performance are generated.

Throughout the service period the operating contractor will maintain the Asset Register to provide accurate and
up-to-date information on the asset base giving details of:

e  Fixed assets

e Moveable plant, equipment, and component parts
e Consumables.

e Spares (flush out)

The information contained within CMMS is fundamental to developing the CIP requirements via a “bottom up”
approach through the identification, collation, and aggregation of asset information into a comprehensive Asset
Register. A major task to improve this position has been through the creation and population of the Asset Register
within CMMS. This is an ongoing process as it is recognized that the Asset Register is a live database with static
data attributes such as type, location, rating, sizing, etc., and with dynamic information such as criticality, age, and
condition that will be continually reviewed and updated to keep the information recent, accurate, and complete
the asset data gaps.

A full review of the asset inventory will be held within CMMS and will be jointly reviewed by the contract operator
for completeness, data quality, and accuracy.

It has been recognized that in the compilation of the Asset Register there will be several omissions and gaps in the
dataset and these will be filled overtime through data input from the operational work schedules and annual
inventory reviews. In addition, over the service life of the contract, the renewable and decommissioned items will
be added to the schedule through the asset registration and de-registration process. The assets will be registered
under a “parent to child” hierarchy with the following subdivisions and assigned assembly codes as illustrated on
Figure 6-5.
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Figure 6-5. Asset Hierarchy Structure Applied to Data Captured on the Asset Register
6.8.2 Asset Coding Guide

Each asset assembly is given a unique code known as the equipment reference that identifies the site it is located
on, the process the assembly is connected to, and the form the assembly takes. A sequential number is then added
to identify the order of the assembly and its component parts. This type of information is needed to identify who
has the responsibility for the assembly, to narrow down the type of assembly it is, and what work is necessary to
ensure sound operation and enable effective reporting.

6.8.3 Equipment Reference
The equipment reference code, also called the technical identification, is designed to identify each item of plant
using four types of identification indices.
1) Location
This takes the form of numbering or letters and is utilized to identify the site and/or the cost center associated
with the assembly.
2) Process Code
This is a three-letter code preceded by a hyphen. It identifies the process in which the assembly/component is
contained within and the type of unit process it forms a part of.
3) Assembly Code
This can be a three-letter code again preceded by a hyphen. It identifies a generic group or type of equipment.
This allows equipment to be grouped for reporting purposes.
4) Sequential Number
This is a two-digit number and is followed by the assembly code without separation, indicating the instance of

an item of equipment within a process area. A sequential number of ‘1’ would be shown as ‘01’. If a process
area had two pumps, the assembly code and sequential number would be PMP01 and PMPO02.
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An assembly can be identified at a process, at a site. Consider the example of the screens at a sample water
treatment facility. The assembly code would take the form of Screen Number (SCN) 01, whereby SCN represents
the functional type of equipment and 01 indicates that it is SCN 1.

To enable better performance reporting from the database, the equipment is given a group code that better
explains its function. The group code allows the “type” of assembly to be described. For example, PU is the
identifier for a pump, but it is also necessary to explain what type of pump it is. This allows for the separation of
submersible pumps from screw pumps, ram pumps, etc. This also allows the varying maintenance requirements to
be identified and targeted, as a screw pump requirement may be different from a centrifugal pump. It also allows
for comparison of all centrifugal pumps across the entire equipment register. This functionality allows the
identification of poor asset performance, condition, and reliability.

Group Description Group Code Type Code Type Description
Pump PMP CEN Centrifugal
6.8.4 Instrumentation

All electrical and mechanical equipment is allocated as a functional piece of equipment. Instrumentation and
control assemblies within the control of the water process control are coded separately because of their
importance to the control of the process and require strict maintenance controls. The philosophy of the coding
structure is similar to those previously described but separates out from the instrument at facility level.

6.8.5 Data Collection and Asset Information
It is important to recognize that the assembly coding is not just a way of allocating an individual assembly a unique
number as part of an asset inventory ledger, it is also an essential tool in the report writing and performance

reporting of any maintenance system or data provider.

The asset assembly coding guide can be utilized to collect data in a structured way, strongly supporting data
analysis, capital investment, and performance data of both the asset assemblies and people resources.

An example of how the data and information is utilized is shown in Table 6-1.

Table 6-1. Data Utilization

Problem Type Pipework Pump Quality System Screen Grand Total
Failed 462 3,214 347 127 4,150
Incorrect Out/Input 383 938 1,624 43 2,988
Alarm 104 697 298 10 1,109
Damaged 330 279 50 27 686
Signal 13 57 181 4 255
Insecure 112 92 18 7 229
Stopped 34 151 27 11 223
Noise 13 129 1 3 146
Temperature 8 41 6 1 56
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Table 6-1. Data Utilization

Problem Type Pipework Pump Quality System Screen Grand Total
Odor 17 18 1 3 39
Grand Total 1,537 5,828 2,594 247 10,206

The data chart above gives the example of how failure modes on the assemblies are associated with the most
frequent work activities across the contract. The highest incidence of work orders are associated with the pipe
work. Pump, quality system, and screen are all assembly code types with the problem types being taken from the
work request. This data information is used to target specific maintenance regimes, operator interventions, and to
help make informed decisions regarding replace and refurbishment cycles.

6.9 Best Operating Practice

Reference must be made regarding Jacobs’ approach to implementing operational best practice in this area. The
basis of our philosophy for asset ownership is the understanding and implementation of tried and tested processes
and the maintenance and monitoring routines of the plant within those processes to maintain performance.
Standardization of equipment, together with appropriate selection, based on engineering best practice is key to
asset ownership. This approach ensures that the correct plant is selected and with the appropriate level of
maintenance will deliver the required level of availability for the various assets within each facility.

6.10 Asset Condition and Performance

This section covers the principles and methodology used to monitor and evaluate the condition and performance
of the assets. Current condition, together with an assessment of the characteristics of deterioration and an
understanding of the criticality of individual assets, provides the necessary information to determine serviceable
life using a risk-based approach. The evaluation of asset condition is critical to the development of the optimum
CIP that will allow compliance with the performance requirements of the Contract.

The AMP allows prioritization of asset investments through a regime of assessment, maintenance, and renewal of
assets based on the condition and performance of individual assets and their criticality to the delivery of the
service.

6.10.1 Condition Grading

The contract operator will assess the condition of all assets as a planned maintenance activity, using the scoring
system described in Table 6-2. The condition grading for each asset from the planned maintenance activity is
captured in the CMMS. Throughout their lifecycle each of the assets will move through a series of changes to the
asset condition. This detailed information is included in the preparation of the AIP, 5YIP alongside the SPIP and is
fundamental to AMP.
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Figure 6-6. Condition Assessment Process

Table 6-2. Asset Condition Grade Assessment and Criteria

CcG Criterion
1 Sound construction of component, well maintained and operable under all relevant conditions.
5 Sound construction of component but showing some signs of normal wear and tear. Well maintained
and operable under all relevant conditions.
3 Functionally sound components but with appearance significantly affected by deterioration.
Structures marginally preventing leakage. Plant exhibiting reduced efficiency and minor failures.
4 Deterioration has a significant effect on performance. Structural problems or slight leakage evident.

Plant functions but requires significant maintenance.

Functionally unsound components. Structural problems having a detrimental effect on the
5 performance of the asset. Plant requiring excessive maintenance and having reliability problems
affecting asset performance.

Note:
CG = condition grade

New assets will initially be graded CG1. After a period, each asset will move naturally to CG2 with the normal
ownership conditions and maintenance provided. The time it remains in the relevant condition grading group will
depend on the asset type, maintenance regime, and general operation.

Continued operation and maintenance of these assets will at some point bring the asset to CG3. The assets in this
CG category will still provide adequate service and performance. However, the asset condition will require
monitoring and provision for replacement should be planned and scheduled within an appropriate timescale.

In the unforeseen event that the asset suffers premature wear and tear due to elevated working hours or

increased demands over and above the design capability, then it will be expected to move through the CGs at a
faster rate.

Redundant assets on facilities will be expected to be at, and remain at, CG5 for the period of the contract. As a

minimum requirement these assets will be maintained and decommissioned in a safe state to ensure that there is
no adverse impact on the environment or a health and safety risk to staff and site visitors.

PPS0803201105DEN 6-13



EXHIBIT 10-B

Contract Management Plan

An example asset conditions summary is provided on Figure 6-7.

Asset Condition Summary

~

Condition 4, 8, 1%

Condition 3, 35, 2% Condition 5, 80, 4%

Condition 2, 242,
13%

Condition 1, 1444,
80%

= Condition 1 = Condition 2 = Condition 3 Condition 4 = Condition 5

Figure 6-7. Example of Asset Condition Summary
6.10.2 Data Confidence

The CGs for each asset within this project are captured and recorded in the CMMS at asset level. The process for
carrying out the assessment is through the scheduling of a planned PM task in MC that instructs operational and
maintenance staff to assess and record the CG of each item on the Asset Register. An improvement to the
assessment process going forward will be the inclusion of the confidence grade for the condition data captured.
Where the asset is visible and can be assessed it is likely to be assigned a high confidence grade (level A or B).
Where the asset is buried, submerged, or otherwise cannot be visibly assessed, the confidence grade will be low
(level Cor D).

Table 6-3. Confidence Grades

CcG Description
A Sound textual records, procedures, investigations, or analysis properly documented and recognized
as the best method of assessment.
B As A, but with minor shortcomings. Examples include old assessment, some missing documentation,
some reliance on unconfirmed reports, and some use of extrapolation.
C Extrapolation from limited sample for which Grade A or B data is available.
D Unconfirmed verbal reports, cursory inspections, or analysis.

Assignment of confidence grades will determine the level of reliability and accuracy of the asset data and this
improvement has been implemented by adding additional fields to MC. To drive out continuous improvement and
where feasible, Jacobs aims to lift data assessed as category C or D into the A or B category over the next financial
year, particularly for those assets that have been identified for early inclusion into the AIP and 5YIP. This exercise is
currently ongoing with the data confidence to be improved as part of Jacobs’ continuous improvement process.
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6.10.3 Condition Monitoring

There are a series of asset condition indicators that show the asset’s state of health and effective performance.
These fall into these categories:

e Increase in consumables usage (such as energy consumption)
e Vibration and temperature increases

Any change in these parameters noticed by O&M staff will, as a routine, be raised through the generation of a
corrective work order.

In the contract, several assets have been assessed and considered as critical to serviceability performance based
on criticality and risk. These assets have been identified and prioritized for condition monitoring assessments

6.10.4 Performance Monitoring

Overall performance of the operational assets is measured and reported in the monthly balanced scorecard.
Measures reported at this level include compliance with wastewater regulations, serviceability performance, and
contractual compliance.

While the principal asset-related performance measure is reliability, the monthly management reports record
several different maintenance performance measures including:

e  Monthly work orders — Closed (completed)

e Planned by work type — PM/CM/H&S/Statutory & Regulatory/Training
e  Work planned against work completed

e  Work order history by priority

e Planned vs. reactive ratios by age and priority

6.10.5 Preventive Maintenance and Operational Tours (Inspections, Rounds)

It is extremely important that the plant and equipment operate within design parameters. Failure to do so will
have a negative effect on the asset assembly and could result in increased costs and increased failures no matter
what the maintenance plan. The importance of an effective planned maintenance regime is critical to the effective
and efficient operation of a treatment facility and related assets. Planned PM approach is time based or condition-
based, depending on the asset age and condition and consists of a set of assembly-specific tasks that the
maintenance personnel carry out. The tasks are aimed at checking the general condition, functionality,
performance, and calibration of the assembly.

This approach aims to give 0&M common goals to ensure asset performance and process stability is supported by
good asset ownership. This type of work is carried out by operational staff and takes the total productive
maintenance approach. It consists of operational tours, cleaning, visual inspection, adjustments, and calibration
and complies with supporting site procedures and ISO standards. The operations technicians carry out their
routine tasks on the plant determined by the work scheduling system, ensuring that all operational tasks are linked
with maintenance activities. As a result, the true maintenance tasks are reserved for the skilled maintenance
technicians. The Lean Reliability Centered Maintenance (RCM) approach will support this approach by simplifying
checks and controls and freeing up time for staff to spend on more value-adding activities.

6.10.6 Operations and Maintenance Deployment -Works Scheduling
To effectively maintain the asset base, the CMMS will be utilized to carry out all reactive and planned work at the
request of operations. The system will be used to ensure that the “right people” are deployed to do the “right

work” at the “right time” and required frequencies in place to effectively manage and prioritize planned and
reactive work against the process needs. Each site has a site-specific Best Operations Practice (BOP) and
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Maintenance program tailored to the site requirements to ensure the appropriate tasks and frequencies are
applied to the assets to keep them in service and deliver the required asset performance. The work priority for any
activity on a site may be changed at the request of operations to reflect operational circumstances and maintain
service levels. Attached to each priority is a descriptor dictating the requirement that is based on condition-based
reasoning.

A summary of the priorities with response times applied are detailed on Figure 7-8:

Priority 1 Immediate Out of Hours Response
Priority 2 24 hrs Same Day Response
Priority 3 72 hrs Next Working Day
Priority 4 168 hrs 5 Working Days
Priority 5 720 hrs 30 Days
PM System Origin
Planned Corrective Maintenance Requester Origin
Fix on Failure Manual Origin

Figure 7-8. Priority Response Time
6.10.7 Reactive Maintenance - Repairs on Failure

This is unplanned work to repair faults or failures of equipment that are raised by a work request. The

prioritization of the work is based on the operational requirements at the time of the request and will be subject to
classification and the associated response time. A proportion of random failures are inevitable due to the nature of
the operational environment, the age of the plant, and unexpected events that take place (random failures will
occur). An event is determined as an unforeseen event, usually weather related, however the robustness of the
maintenance plan and strategy will keep this type of reactive work to a minimum.

6.10.8 Works Scheduling and Resource Management

All O&M tasks will be reviewed for the assets, considering the asset risk, criticality, condition, and asset
performance. The system will be developed to ensure that all maintenance staff are strategically deployed
considering reporting centers, workload, skill requirements, availability, and the installation of new plant and
equipment. The system will look to actively improve work processes, monitor the effectiveness of the O&M staff
taking into consideration the asset type, work and frequencies required, job type, and hours. This approach will
enable the contract operator to take advantage of any operational improvements and commercial activities within
the project and locally.

6.10.9 Maintenance Performance Reporting

To drive operational improvements and meet service requirements, performance scorecards and reporting
systems will be introduced across the MPWMD water assets. The reporting framework also ensures that an audit
trail is present, demonstrable, and satisfies ISO standards. The performance information is used to understand the
effectiveness of the strategy and to gain an understanding of how resources are best deployed across the asset
base to meet operational requirements and serviceability levels. To effectively manage performance in these areas
the monthly performance data is distributed to the maintenance teams containing the following information:

e PM completed over the last 6 months
e  Critical PM backlog over the last three months
e  Work request work completed and backlog in the last six months (opex and capex)
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e  Priority backlog by priority
e Assets revisited reactively after a PM

An example of the detailed performance monitoring dashboard used is shown on Figure 6-9:
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Figure 6-9. Detailed Performance Monitoring

The maintenance system support function is responsible for ensuring that that there is a suitable audit trail,
demonstrating that due diligence is being applied to all maintenance activities to ensure compliance with the
contract obligations and regulatory requirements.

6.11 Capital Investment Planning

Application of the Asset Management Framework and refinement of the asset data and cost information will allow
the MCCS to be used to collect costs at asset level. The process will be fully implemented within the 12 months of
commencement of services. It will then be possible to start accurately building up whole life costs of the assets. By
capturing data and costs in a consistent way, it will be possible to continuously validate and benchmark asset lives
and costs with other similar assemblies. It will also be possible to implement Lean RCM and develop a profile of
each asset assembly to determine the frequency of breakdowns, mean time to failure, and investment periods
based on historic evidence collected within the database. These will take the form of short-term (Annual), mid-
term (5 years), and full-term profiles (complete contract length).

6.11.1 Asset Replacement Planning Process

Assets will be replaced when they reach the end of their serviceable life, the work being funded as CIP. This will be
either when the maintenance needed to achieve the performance required becomes either impossible or
unreasonably expensive, the frequency of repair or refurbishment becomes excessive, or when spares or

consumables are no longer available.

Asset deterioration characteristics are reasonably well understood for specific asset classes (such as pumps) but
the attributes for individual assets are unique and therefore the prediction of asset failure is not an exact science.
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In the absence of mature asset condition data, this fact influences the mid- to long-term approach to replacement
of assets needs.

Initially this requires the asset replacement life to be statistically based, generally on a predicted ‘asset life’, but
the reality is that other interventions will be made when the asset condition and potential failure modes are better
understood. Applying the theoretical statistical approach may be reliable for large groups or cohorts of assets but
cannot be relied upon for small cohorts or in the very short-term. Consequently, there are different approaches for
the short- and long-term asset replacement plans that take into consideration asset life expectancy, refurbishment
cycles, asset condition, whole life costs, and meeting the requirements of the contract.

6.11.2 Long-Term Asset Plans

The purpose of holding asset information at this level of granularity is to enable operational work tasks to be
allocated at the detail level (such as, inspection, testing, calibration). For CIP planning, the renewable item needs
to be identified and determined as “the unit that would be replaced should it or its components fail.”

An example of this would be to consider a package plant such as a polymer dosing system. These systems are
generally supplied as single units but throughout the course of their lifecycle there will be components with the
package plant that will fail (such as the dosing pumps) which will be replaced as discrete plant items. However, if
the entire “package” (multiprocess or system) requires replacement, then the replacement will include all
subcomponents.

It is recognized that the Asset Register is a live document with static data (asset attributes such as size, rating, and
similar) updated and added as information becomes available and asset gaps filled as they are identified.

As part of the approach to driving and delivering continuous improvements, both the renewable items and gaps in
the Asset Register will be captured over the course of the contract to improve the confidence in the asset data
used to make operational, maintenance, and capital interventions.

It is a recognized fact that when compiling the Asset Register for an asset-intensive contract it is inevitable that
some assets will be missed and that over the early stages of the contract period these will be progressively
identified and added to the Asset Register. To help with this objective, the renewable items in the asset schedule
will be classified to distinguish between those that are known and understood and those that are known to exist
but have little or no available asset information.

On an ongoing basis the asset inventory will be reviewed within the CMMS for completeness (appropriate level of
granularity) and adding assets that were previously omitted. Greater emphasis will be placed on the accurate
recording of data within the CMMS which plays an important part in the continual refinement and development of
the CIP. The asset data and performance information derived from the MCCS, the from the Asset Condition
Evaluation regarding asset performance information, CG, risk and consequence, together with testing against the
compliance requirements of the contract will determine eligibility for funding and deliver a robust CIP for the year
and over the remainder of the contract term.

6.11.3 Replacement and Refurbishment Frequencies

In many cases, the asset life is not predicated by run time or age-related deterioration. This is the reason why the
Lean RCM approach is being adopted across the asset base.

The majority of the assets in use in the water industry are mechanical, electrical, instrumentation, control, or of
civil construction. While some of these have predictable asset lives, many factors influence the life of an asset.
These will include suitability to operating duty, duty/standby arrangements, environment, performance of
upstream equipment, quality of manufacture, care of initial installation, quality of maintenance, and age.
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Each renewable item fits within a sub-category which in turn fits within an Asset Category. Each asset category fits
within an asset assembly system.

A given example of this would be a polymer mixer within a coagulation basin and this would be categorized as
follows:

e Renewable item — Water System Process (WSP) polymer mixer No. 1
—  Asset system — WSP system
= Asset Category — mixer
o Asset sub-category — mixer-submersible

For the purposes of modeling the SPIP, asset lives have been applied at the asset sub-category level. While
simplistic this experiential-based forward projection works for large cohorts of assets and it is expected to be
reliable for the size of the asset base under the project.

It is recognized that for many assets there will be one or several asset refurbishments prior to the asset requiring
replacement. This has been recognized in the asset planning process and consequently for many assets there will
be a proposed frequency for refurbishment and a different frequency for replacement. This is driven from
experience coupled with analysis of the available asset data. Due to the varied nature of the wear characteristics
and consequent refurbishment activity it is neither practical nor possible with any accuracy to break down the
activity into further levels of detail.

6.11.4 Identifying the Initial Intervention — The Asset Risk Register

While modelled asset lives will derive the expected time period between interventions, they are not sufficiently
accurate to determine the initial replacement or refurbishment interventions. As a result of this uncertainty early
in the contract concession, the initial activity will be based on the risk and consequence posed by the asset failing.
The asset risk is assessed against certain criteria and derived from the likelihood and consequence of asset failure.
Where risk is low then the asset condition will be used to determine the intervention. Where risk is low and
condition is good then replacement will be based on asset age and submitted to a technical challenge review to
assess eligibility for CIP funding. The methodology followed for the assessment of the likelihood and consequence
of failure is illustrated on Figure 6-10.

Likelihood
Category

Wt.

Negligible = 1

Unlikely = 3

Possible = 5

Likely = 7

Very Likely = 10

Physical Condition

75

Condition Grade 1 Very Good.
Only Mormal Maintenance
Required.

Condition Grade 2. Good. Minor
wear, Mormal and minor
corrective maintenance required

Condition Grade 3. Fair. Major
wear impacting level of service,
Slgnificant corrective
maintenance required

Condition Grade 4. Poor. Unable
to meet level of service. Major
corrective maintenance
required. tFailure Imminent.

ery Poor, Grade 5. Requires
Complete Rehabilitation Or
Replacement. Failed.

0 and M Protocols

25

least 3 cydes
100

Complete, up-to-date, written,
performed and reviewed at

Complete, written, up-to-date,
performed and reviewed at
least one time

Developed but not fully vetted

Written, but out-dated

No written procedures or not
being used

Figure 6-10. Modelling Risk - Likelihood Assessment

The combination of the likelihood and impact scores gives an assessment of risk associated with each asset and is
illustrated on Figure 6-10. When making an asset assessment, not all impact categories or likelihood measures
should be considered equal and consequently, a weighting factor is applied. For each asset assessed both
likelihood and impact scores are converted into percentages and these are multiplied to derive a combined risk
score which is expressed as a percentage figure. Scores greater than a determined threshold are high risk and
scores lower than a lower threshold are considered low. Those assets that are considered high risk are submitted
for replacement in the AIP.

Assets that are a medium risk have their first intervention based on their asset condition. Medium risk assets with
a CG of 1 or 2 are planned for replacement based on their residual life; those with a CG of 3 are planned for
replacement at a time period as a proportion of their total asset life; those with a CG of 4 or 5 are planned for
replacement in the AIP.
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