


• MBA, Bellarmine College

• BSE Civil Engineering, University of Kentucky
• 45+ Years of Engineering / Construction Experience

• 16 Years with PACE

• Team Management, Funding Administration, 
Scheduling, Estimating, Design Management, 

Construction Management

• BS Environmental Engineering, California Polytechnic 

University, San Luis Obispo, CA
• 27+ Years of Water / Wastewater Engineering 

Experience

• 23 Years with PACE
• Project Management, Principal Engineer, Design 

Management and Oversight, Permitting, Former WWTP 
Operator

Water & Wastewater Optimization



• Existing Treatment

• Existing Equipment 

• Current Controls System 

• Current Permit(s)

• Current Operations

• Current Operational Cost

• Life-Cycle Cost of 
Improvements

• Existing Operational Staff

Focus First on the “Big Rocks”

Water/Wastewater Treatment

Improvements are Unique to Each Facility

Typical evaluations only scratch the surface
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Power usage vs operator tenure

Intent of design and intended 

operational process of the facility 

vs. actual operational procedures
• Is there a disconnect? 

• Makeup of the operational staff

• Work closely with the operator to 

develop ease of operations, creating 

efficiencies

• Evaluate energy consumption trending

Strategy #1
Intent of Design/Operations vs. Actual Operation



Strategy #2
Process & Mechanical Equipment

Assess the process and mechanical elements of the facility
• Evaluate the process (treatment capacity, water quality requirements)

• Inventory/status of major process equipment (age, condition, kW usage, etc.)
o Aeration (both treatment and solids), disinfection, digesters, blowers, equalization

• Determine energy consumption within the process (volume, flows, water quality, etc.)



Strategy #3
Permit Requirements

Consider current permit 

requirements and impacts of 

desired improvements to 

operational cost
• Certain improvements may trigger 

permit modification and require more 

stringent effluent

• Cost impact of permit modification 

due to possible operational & energy 

efficiency improvements

• Life-Cycle Cost variation depending 

on improvements Energy efficiency blower



Strategy #4
Power Rate Structure

Identify current power usage and 

cost rate structure and determine 

if it is the best for the facility
• Is the plant on the best available 

rate?

• On-peak and off-peak structures 

could offer opportunities for 

equalization to offset power costs

• Evaluate energy consumption 

trending

MCC and electrical gear



Strategy #5
Funding Availability

Investigate 

funding agency 

eligibility for 

grants/low 

interest loans
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FEDERAL 

• EPA (WIFIA) 

• USDA Rural Development (WEP Programs) 
• Department of Housing 

• Community Development Block Grant (CDBG) 

• US Army Corp of Engineers 

• Bureau of Reclamation 

• Department of Energy 
STATE 

• State Revolving Funds (WIFA)

• Arizona Environmental 

LOCAL 

• American Rescue Plan Act (ARPA) (Local 
Counties) 

PRIVATE 

• Loans
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• Public Agencies / 

Public Utilities

• Privately Owned 
Water Utilities

• Mutual Water 

Companies

Non-Profit 

Organizations 
• Tribal

Private 

Companies / 

Other



Strategy #6
COST BALANCING & PRIORIZATION

Cost balancing and prioritize 

improvement implementation
• Evaluate cost vs. benefits

• Capital improvement budget 

available

• Impacts of permit requirements

• Funding (grants/loans) eligibility

Item # Description Projection year Cost 

A Tank #1 repaint 2015 $100,000 
B Pump #4 repair 2016 $15,000 
C WTP #1 filter media replacement 2017 $60,000 
D WTP #2 filter media replacement 2018 $60,000 
E Tank #2 repaint 2019 $100,000 
F Well #3 rebuild 2020 $25,000 
G Well #4 rebuild 2021 $25,000 
H WTP strainer interiors replacement 2022 $20,000 
I Miscellaneous distribution pipelines & valves replacement 2023 $50,000 
J Miscellaneous distribution pipelines & valves replacement 2024 $50,000 
K WTP #1 valves replacement 2025 $20,000 
L WTP #2 valves replacement 2026 $20,000 
M WTP #2 filter media replacement 2027 $60,000 
N WTP #1 filter vessels & media replacement 2028 $400,000 
O Miscellaneous distribution pipelines & valves replacement 2030 $50,000 
P Miscellaneous distribution pipelines & valves replacement 2031 $50,000 
Q WTP strainer interiors replacement 2032 $20,000 
R Tank #1 repaint 2034 $100,000 
S WTP #2 filter vessels & media replacement 2035 $400,000 

 



Strategy #7
Operator Training

Operator training (initial & 

ongoing)
• Initial training crucial for proper 

operation for intended design

• Training follow-up visits should 

be included in the process to 

observe operations and plant 

performance

• Training of new operators due 

to turnovers

• Operator training to monitor 

energy usage

Onsite training

Power usage vs operator tenure



Case Study #1: Dateland, AZ – Water Plant Upgrade

HOW HAVE OTHER COMMUNITIES BENEFITTED?



Case Study #2: Somerton, AZ – WWTP Expansion

HOW HAVE OTHER COMMUNITIES BENEFITTED?



Somerton, AZ – WWTP Expansion

Modified Expansion

Original Expansion



Case Study #3: Quartzsite, AZ – WWTP Expansion

HOW HAVE OTHER COMMUNITIES BENEFITTED?



Video: Quartzsite WWTP Expansion

Quartzsite, AZ – WWTP Expansion

Original Expansion Modified Expansion

https://www.youtube.com/watch?v=P9W6M1BaXSI


Case Study #4: Show Low, AZ – WWTP Upgrade

HOW HAVE OTHER COMMUNITIES BENEFITTED?



Show Low, AZ – WWTP Upgrade

Original Expansion Modified Expansion

Video: Show Low WWTP Upgrade

https://www.youtube.com/watch?v=3gTJ-LtjIOg



