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VISION FOR THE FUTURE

As a result of the Regional Optimization Master Plan (ROMP), Pima County

is now an industry leader in using state-of-the-art technology to produce
exceptionally high-quality reclaimed water and other treatment byproducts that can
be beneficially reused.

As the population grows, PCRWRD is now poised to not only meet future capacity
demands and regulatory requirements, but to produce a growing renewable water
resource. This improved resource is better suited for a number of applications,
including: outdoor irrigation via the City of Tucson’s reclaimed water system,
recharge of depleted underground aquifers, and use in environmental restoration
purposes. As a result, over the next five years, the Treatment Business System

will contribute to community-wide water resource sustainability by offsetting the
demand for limited potable water resources through the production of high quality
reclaimed water.

Treatment operations also result in other resources that can be recovered for
beneficial reuse. Over the next five years, PCRWRD will optimize its ability to
recover byproducts from its treatment operations. Plans are in place to partner

with the private sector to capture and sell biogas to regional and national markets
for beneficial reuse. This project will be economically beneficial to the county and
will help reduce the carbon footprint of wastewater treatment processes. The
department also will continue to use biosolids in land applications. A side stream
treatment program to recover nutrients and use them for agricultural purposes, and
an Energy Management Program to address the rise in energy usage associated with
the new innovative treatment technology, are also on the horizon.

Additionally, the Treatment Business System’s vision will continue to use
advancements in technology to foster system reliability at the lowest cost in the
context of continually changing regulatory requirements. This vision includes zero
non-compliance events over the next five years leading to receipt of the highest
possible recognition - the “Platinum Award” - for regulatory compliance. It also
includes developing systems, processes and standard operating procedures that
support consistency and process optimization throughout the treatment system.

OPPORTUNITIES

Repurposing Roger Road WRF

There is an opportunity to repurpose the 46- acre Roger Road WRF which has been
decommissioned as part of the ROMP. This facility is located on prime real estate
close to the center of Tucson and could become a valuable asset to Pima County and
the community. Opportunities to repurpose the site in conjunction with achieving
other Pima County goals, such as expansion of linear parks and green open spaces,
and utilizing renewable resources for multi-beneficial purposes, need to be
researched. The challenge will be to repurpose this site in a cost-effective manner.

Resource Recovery

There is an enormous opportunity to contribute to a cleaner environment through
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recovery and reuse of treatment byproducts in a cost effective manner. For example,
biogas byproducts generated during wastewater sludge treatment include methane
and carbon dioxide. When these greenhouse gases are released to the atmosphere
they contribute to climate change and other environmental issues. Since the 1970s,
PCRWRD has beneficially used a significant portion of the biomethane produced

at the Tres Rios and the old Roger Road facilities by generating electricity through
on-site combined heat and power (CHP) cogeneration facilities. These CHP facilities
were closed during the ROMP implementation due to their ages, inefficiencies, high
air pollutant emissions, and high operational and maintenance costs.

Meaningful Performance Indicators

To validate the effectiveness and efficiency of operations, meaningful performance
indicators are necessary. Such indicators result in the identification of areas needing
improvements. In addition to establishing meaningful performance indicators,

the department must collect and report data that can identify baselines, establish
performance improvement goals, track progress, and identify opportunities for
improvement.

Training

The move to modern, highly-automated technology has created a critical need to
re-train the workforce to successfully operate and monitor the new processes.
Additionally, staff acceptance of new processes and cultivation of attitudes and
capacity for continuous improvement are needed.

Succession Planning

In the Treatment Division, 90% of employees in leadership roles are eligible to
retire. As such, knowledge management will be a significant challenge over the next
five years.

Uncertainty

Various socio-economic and political factors may affect how PCRWRD operates

its business in the future. For example, the energy market is evolving and rate
structures are multi-dimensional. As a result, energy costs are changing and
unpredictable. The challenge will be to find the best rates and the right mix of
energy resources to optimize our operations. In addition, the Biosolids Management
Program may be vulnerable to potential losses of agricultural lands to urbanization.
Changes in public acceptance, loss of a viable contractor, and/or loss of political
support for the current disposal method are other variables that may affect the long
term reliability of the existing Biosolids Management Program.

Treatment Byproducts

Struvite is a byproduct of the treatment process that creates an extremely hard
chemical compound which can interfere with equipment operation. It is currently
being treated with Ferric Chloride which is expensive and requires special handling.
An opportunity to harvest nutrients from the side stream and avoid the need for use
of this chemical is being explored.




Optimizing Technology

The ever changing nature of technology results in the challenge to evaluate
solutions and manage change in the most cost effective manner. There is an
opportunity, for example, to optimize technology to advance Reliability Centered
Maintenance (RCM). RCM ensures the replacement of equipment and parts before
they fail, by ensuring they are available in advance. To this end, PCRWRD needs

to improve its ability to identify critical assets, prioritize repairs, and manage its
equipment maintenance program more efficiently. The challenge is to integrate

the county’s asset management tool (Maximo); the county’s financial management
tool (Advantage Management System [AMS]) and the department’s facilities
management system (Supervisory Control and Data Acquisition [SCADA]) so the
three systems interface smoothly and efficiently. The successful interface of these
tools can enable PCRWRD to shift from a manual and paper-based system, to a more
efficient electronic system for tracking and documenting equipment repairs, labor
spent, warranty, and life cycle costs. RCM also affects inventory control and the
department’s ability to optimize its spare parts inventory to support leaner, “just-in-
time” operations.

MAJOR PROJECTS AND PROGRAMS

Biogas Sale and Utilization Project

PCRWRD is developing a Biogas Sales and Utilization Project to clean biogas to
pipeline quality; inject it into a commercial natural gas pipeline; and sell it to a
premium market through a third-party Design, Build, Finance, Own and Operate
arrangement. Plans are underway to put biogas in a pipeline for external companies
to market. Ultimately, the external companies will want all of our gas and more.

To this end, they would like to add technology to our digesters to enhance gas
production for economic viability. PCRWRD staff has made great progress in
bringing together the UA, local community experts, multi-government stakeholders,
authorities at the national level, and other interested parties to investigate reuse
options for other biogas byproducts, including carbon dioxide.

Biosolids Management Program

The Tres Rios WRF is the centralized biosolids treatment location. All the Class B
biosolids generated by the department is currently used in local agricultural land
applications. The current program is one of the most cost-effective programs in

the nation. However, to avoid dependency on one outlet and/or contractor, and to
achieve long-term reliability, PCRWRD is looking at ways to diversify its biosolids
products and outlets. Over the next five years, the department will evaluate
technology options, develop a marketing plan and launch a pilot project to produce
Class A biosolids. Regulatory changes will be monitored and opportunities to
diversify biosolids products through Class A treatment may become a viable option
for the department in the future.

Capital Improvement Program or Smaller Projects/Equipment and Machinery
Purchases

The Treatment Business System’s CIP program is focused on proactive equipment




replacement to prevent equipment failures and maintain compliance. Over the next
five years, approximately $5 million will be invested in small projects and equipment
purchases. These investments will address regulatory compliance commitments

and safety improvements, such as fall prevention, confined space entry, job safety
analyses, and equipment- related needs. Key projects include sludge screening,

ARC Flash Study/Compliance, lighting protection, process piping improvement,

and replacement of aging electrical equipment and improvements to process

water. Additionally, a potential project to expand the Green Valley WRF may also be
implemented.

Dynamic Wastewater Treatment Modeling Program

Process modeling is one of the most powerful tools available for use in
optimization of a facility. A well-calibrated model can be used to evaluate process
capacities, operational changes and process changes. In addition to being used
for optimization projects, dynamic wastewater treatment modeling is well suited
for: 1) Investigating the impacts of changing to a different operational strategy
prior to implementation; 2) Studying the impact of internal recycle rates, anoxic
zones, and anaerobic zones on nitrification, denitrification and overall treatment
levels; 3) Evaluating the effects of taking specific unit processes out of service with
the goal of minimizing energy usage while maintaining treatment levels; and 4)
Determining the effect on plant performance if a rain event occurs while aeration
tanks or clarifiers are taken out of service.

Electronic Rounds Using IntelaTrac

Implementation of electronic rounds is a major project in the Process Control
Program. The Process Control Program has two primary purposes: 1) To ensure
that operations are performed according to plan; and 2) To continuously
monitor, evaluate, and improve our processes in order to efficiently meet safety,
environmental and cost objectives. IntelaTrac will enable stranded assets to

be linked to our SCADA system replacing the current manual (paper) method.
IntelaTrac hand-held devices will digitally log data that is currently documented
on paper. This digital data can then be added to SCADA. This will increase
identification of problems and our capacity to respond to them in a timely manner.
Data collected on our stranded assets also will feed into the Reliability Centered
Maintenance System.

Job Hazard Analyses

The Treatment Division Safety Program is designed to promote safe work practices
and to prevent workers from accidents and illnesses. The program includes four
basic elements: 1) Management and employee involvement; 2) Worksite Job Safety
Analysis; 3) Hazard Prevention and Control; and 4) Safety and Health Training. A
project to conduct Job Hazard Analyses will include the identification of hazards and
related mitigation measures for all assets. This information will then be uploaded
into Maximo. This project will be implemented over the next five years, will increase
safety performance and efficiency, and will result in a measurable standard.




Managing Work Orders Using Maximo

Managing work orders with Maximo is a major effort of the ongoing RCM program.
This effort focuses on systematic, cost-effective maintenance strategies to address
dominant causes of equipment failure. The Maximo Asset Management System

is used to manage work orders, assets and inventory and to reduce down-time
while minimizing repair costs. To improve this process, Maximo Work Orders

will be enhanced by using two additional systems: EZMaxMobile for field mobile
applications and SCADA/Maximo interface for live reliability-based data. Through
EZMaxMobile, field staff will have access to bar code scanning and picture
uploads. In addition, generation/management of work orders, asset inventory,
and purchasing-related transactions will be available to staff in the field. Some of
the many benefits of this multi-faceted project will include reduced equipment
down-time, improved operational efficiency, planned maintenance schedules, and
extended equipment life cycle.

Inventory Control, Purchasing and Asset Management Project

Through the RCM, inventory control, purchasing and asset management will be
optimized by using Maximo data to calculate reorder points. This process will be
supported by real-time inventory transactions using EZMaxMobile and barcode
scanning. Asset management will be enhanced by using EZMaxMobile for asset
data collection in the field. This process will be augmented by using Maximo asset
tags with barcodes for easier asset identification. Benefits will include improved
recordkeeping, lower on-hand inventory costs, improved spare parts inventory, and
enhanced accuracy of information.

Research and Technologies

Ongoing projects in the area of Research and Technologies are:
 Collaboration with the UA for the new lab expansion;
e Trihalomethane control using centrate to reduce chemical use; and

e Grant-funded research with the Water Energy Research Foundation and the
City of Chicago. The research project is entitled “Sustainable Struvite Control
Using Residual Gas from Digester Gas Cleaning Process.”

Supervisory Control and Data Acquisition

Supervisory Control and Data Acquisition (SCADA) systems are computerized/
electronic systems that enhance automation at the wastewater treatment facilities
and monitor flows in the sanitary sewer system. Over the next five years, upgrades
will be completed at the Tres Rios, Avra Valley, Corona de Tucson, and Green Valley
WRFs. New construction will also be completed at the Agua Nueva WRE. A robust
SCADA system permits efficient operations, automation, and process control

to enhance management and day-to-day maintenance routines for improved
equipment and system life-cycle performance. The SCADA system replaces manual
collection of data and log books with electronic records. The new SCADA system
allows the plants to be operated and maintained efficiently and effectively. It also
provides monitoring of security conditions 24 /7 via centralized monitoring and
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control of the entire PCRWRD wastewater system, including treatment plants and
pump stations. In addition to promoting the goals of crime prevention and security
awareness, the SCADA and security program advance PCRWRD goals for excellent
customer service and the protection of employees and visitors.

Security Master Plan Implementation Program

The Security Master Plan is a blueprint for developing a robust security program
and constructing security enhancements to protect PCRWRD staff and assets, and
provide continuity of service to our customers. Over the next five years, PCRWRD
will be implementing physical security enhancements at the Avra Valley WRE, the
Water Energy and Sustainability Center (WESC), Tres Rios WRE, Green Valley WREF,
Corona De Tucson WREF and Sub-Regional Facilities Administrative Office. While all
the upgrades are being implemented, the Security Office will be mobilizing security
training, developing procedures, performing on-site investigations of security
incidents, and monitoring dispatch and security activities for PCRWRD facilities,
(e.g. security alarms and video). Implementing physical security enhancements at
PCRWRD facilities will help to achieve a strong “culture of security” in which the
entire staff takes active roles in safeguarding against external or internal threats.

Side Stream Treatment Project

Side stream flows in wastewater treatment processes contain high concentrations
of nutrients that are 30-40 times stronger than constituents in raw wastewater
influent. Currently, side stream flows are returned to the headworks where they are
mixed with influent and are sent back through the wastewater treatment process.
They increase the amount of energy needed to treat wastewater. However side
streams can be treated separately, and nutrient recovery from side stream treatment
can result in the recovery of phosphate-rich nutrients. These nutrients can then be
turned into agricultural fertilizers. A feasibility study was conducted to evaluate
side stream treatment options including struvite recovery based on economic,
environmental and social criteria. As a result, PCRWRD is pursuing a sustainable
and cost-effective way to manage and recover phosphate-rich nutrients from the
side stream. Upon completion, this effort will reduce energy costs at the Tres Rios
WRF and will result in a marketable, reusable product that will generate revenue for
PCRWRD.

BENEFITS

e Automated processes;
e Optimization of energy usage;
 Increased employee productivity through reduced costs; and

» Beneficial use of the renewable resources generated in treatment process.



TREATMENT

MILESTONES

BIOGAS SALE AND Award Start Complete
UTILIZATION PROJECT Contract Construction Project
BIOSOLIDS MANAGEMENT Technology & Market Research || Marketing Acquire and Class A
Progress Report Developed Plan Implement Production
Developed Technology
Complete Acquire
Land Inventory Agricultural
Study for Land (1000
Biosolids Land acres)
Application
CIP - SMALLER PROJECTS Sludge Process Piping || Possible Green
Screening Improvement || Valley WRF
Complete Complete Expansion
ARC Study / Replacement
Compliance of Old
Electrical
Equipment
Lightning Process Water
Protection Improvement
CONTINUOUS IMPROVEMENT || Parficipate Start Process Analyze TBD TBD
in Process Mapping Opportunities
Mapping of 3.04 for
of Global Production Improvement
Processes System
Monitor Release and
Metrics Conftrol maps
Release and Resolve 95%
Control Maps || of Process
e Control &
Verifications Boundary Red
Conducted for Clouds
All Processes
DYNAMIC WASTEWATER Model of Use a Model Continue to Monitor and Continuously Improve
TREATMENT MODELING Tres Rios WRF to Develop
Implemented || Scenarios
/ Staff Trained || for Energy
Using a Management,
Simulator Staffing, Cost
Reductions,
Enhanced
Treatment,
etc. and
Implement
Continuous
Improvement
Based on
Model Results
SIDESTREAM TREATMENT Start Award Complete
Procurement || Contract Project

PROJECT
N




TREATMENT

MILESTONES

ProJECT/PROGRAM | FY 2014/15 | FY 2015/16 | FY 2016/17 | FY 2017/18 | FY 2018/19

Offices,
Conveyance
Facility and
Continental
Ranch Regional
Pump Station

Lemmon WRF

ELECTRONIC ROUNDS USING || Complete Tres || Analyze Continuously Improve Based on New
INTELATRAC PROJECT Rios WRF & Other Mobile || Technology
Sub-Regional || Devices
Facilities and Wireless
(Paperless) Opportunities
(e.g. Use of
Tablets)
INVENTORY CONTROL, Develop Asset's JIT (Just In On-hand Monitor KPIs
PURCHASING AND ASSET Standard Spare Parts Time) Inventory || Inventory and Make
MANAGEMENT PROJECT Operating Identification || Implementation || Optimization Adjustments
Procedures Consignment
for Inventory Inventory
Control Implemented
JOB HAZARD ANALYSES (JHA) ||Start Complete Upload JHA
Collecting Data info Maximo
Data Collection fo Attach to
Work Orders
MANAGING WORK ORDERS Deploy EZ Max || Load Job Implement Job Hazard Monitor KPIs
USING MAXIMO PROJECT Mobile Plans for RCM Analyses and Make
Preventative Loaded into Adjustments
Maintenance Maximo
Launch
SCADA /
Maximo
Interface
SCADA MASTER PLAN Tres Rios Corona de Mt. Lemmon
IMPLEMENTATION PROGRAM || WRF/ Avra Tucson WRF WRF
Valley WRF and Green Implemented
Implemented || Valley WRF
Implemented
SECURITY MASTER PLAN Physical Security || Initiate and Continuous Improvement on Physical Security at
IMPLEMENTATION PROGRAM || Completed at Complete All PCRWRD Facilities
Green Valley Physical
WRF, Corona de Security
Tucson WRF and Expansion
SUbe?g'onOI at WESC for
Facilities
Administrative Al NvEE
WRF and Mf.




